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1.1

1.2

1.3

Installation/Wiring/Operation

Console Placement

Because neither ventilation nor rear access is required, the console may be mounted on any sturdy surface. Opening
the lid provides access to all electronics, internal controls and wiring points.

After placing the console, open the lid and mark the cable access slots on the chassis bottom on the table surface.
Remove the console and cut the slots with a saber saw. The console may then be permanently mounted with two #10
sheet metal screws inserted through the two holes provided in the front of the chassis’ bottom pan.

Opening the Console

A “T"-shaped lifter is provided to open the console. The external lifter discourages unauthorized access to console
electronics. Keep it in a secure place. Resist the urge to use the right-hand rotary knobs to raise the console lid as this
will quickly result in damage to these faders.

This lifter can be inserted in any fader slot, rotated 90° and used to raise the lid. Once the lid is opened, pull the two
hinges forward to lock the lid open.

To close the lid, push the hinges in to release the locks, while holding the lid up with the “T” lifter, and gently lower the
console.

Power Supply

1.3.1 Installation

1.4

All console operating voltages are provided by the external power supply that connects to the console via a multi con-
ductor cable. A ten-foot length is provided as standard equipment. Longer lengths, up to 20 feet, are available from
the factory.

To connect the console end of the power supply cable, pass the other end of the cable (with the smaller ground lug)
through the rectangular hole on the center right-hand-side of the console base. Screw the ground lug under the
mounting screw on the front right hand side of the Output Board. Plug the 10 position connector into J3 and the 4
position connector into J4. Take extreme care to plug these connectors in with the correct orientation - locking tab to
locking tab (with cables exiting towards the right hand side), as it is possible to plug them in backwards.

A grounding stud is provided on the rear of the power supply. Console grounds reach a common point at the power
supply. To minimize RFI and potential ground loop problems, the console should only be connected to station ground
at this one ground stud.

In intense RF environments, or if you experience any RFI problems, consult RFI suppression in the Troubleshooting and
Theory of Operation Section for detailed information.

Wiring Access Layout

1.4.1 Audio Inputs

All audio inputs wire to connectors at the rear the Six Channel Mixer Board(s) on the base of the console. One Six
Channel Input Mother Board is utilized for every 6 audio channels and supports and houses any combination of up to
six plug-in Analog or digital Input Daughter Cards. Analog or digital inputs are wired via the same audio connectors.
Pin-out diagrams are provided in the Six Channel Mixer Board section.

1.4.2  Audio Outputs

All audio outputs wire to connectors at the rear of the Analog and Digital Output Boards on the right-hand pan of the
console. Note that these two circuit boards are stacked, with the digital board on top. The lower Analog board houses
all analog Program Outputs, External monitor inputs, Monitor sends and Talkback and muting audio and control. The

upper digital output board houses all digital program outputs, as well as analog and digital Mix Minus outputs.
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1.4.3 Control

The front panel mounted Six Channel Control Board houses one 15 pin D connector to wire each channel’s remote
control.

Consult the Six Channel Control Board Section of this manual for detailed information on control remote functions and
programming options. Consult the Interface Options and Accessories Section of this manual for detailed information on
the optional interface card applications, wiring and function.

Use the included 15-pin D connector ribbon extenders to plug in the mating D connectors external to the console, as
internal clearance for these connectors is not available inside the console.

1.4.4 Audio Connectors

Millenium Digital consoles may be ordered with 5-pin removable barrier strip connectors or with RJ-45 connectors for
all audio inputs and outputs. Consult the circuit board layout diagrams in the Six-Channel Mixer board and the Output
and Meter Board section of this manual for connector locations and wiring pin-outs.

1.4.5 Wiring Quick Connectors

The 5-pin barrier strip connectors are identical to those that are used in Millenium Analog consoles. When hand wir-
ing 5-pin removable barrier strip connectors, use 22 AWG shielded wire for audio connections. The cable should be
stripped so that the insulation comes close to, but does not enter, the connector. Insert the cable into the connector
and tighten the screw. If desired, first tin the cable to ensure a secure connection.

The RJ-45 connectors conform to the StudioHub+ standards for analog and digital CAT-5 based wiring. When using
the RJ-45 connectors, conform wiring to 568B CAT-5 standards and follow standard IT CAT-5 practices, or utilize pre-
made StudioHub+ wiring and accessories. See http://www.studiohub.com for more information.

StudioHub+ wiring harnesses that bring all input and output connections to convenient connection blocks outside the
console are available from Radio Systems. Consult the factory for literature.

1.4.6 Grounding and Shielding

1.5

The installer should elect whether cable shields will terminate (connect) on the equipment side or console side. The
general rule is that shields should not be terminated on both to avoid ground loops.

For shields that do terminate on the console side, on-board jumpers are provided for every input and output, analog
and digital on both the Six-Channel Mixer Board and the Output Boards to allow the programming of the following
ground options for each cable:

1- Unterminated; insert no jumper for the ground to float

2- Chassis Terminate; insert a jumper between the center and “CH” pins to connect the cable ground to the console
chassis ground. This option is recommended for digital (AES-EBU) inputs and most analog signal.

3- Circuit Board Terminate; insert a jumper between the center and “CB” pins to connect the cable ground to the con-
sole circuit board grounds. In the case of the Six-Channel Mixer Board this will connect the cable ground to separate
and isolated console ground buses for both the Analog and digital daughter plug-in cards. This option is recommend-
ed for some Analog signals (AES-EBU), inputs and most analog signals.

Operation

Millenium digital Consoles have been designed to offer the greatest combination of user flexibility and operating ease.

Foremost, the console should be installed and operated in accordance with station format, personnel habits and engi-
neering principles. However, the following sections suggest some operational possibilities that were considered in the
console design.

1.5.1 Input Assignment

Traditionally, commonly used inputs are assigned to input “A’. This gives the operator quick assurance of proper input
selection.
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1.5.2 Mic Use

Mic channels should always be activated with the slider down, and then “potted up” to avoid a sudden “room rush” of
background sound.

Cue speaker muting is only provided when a mixing channel is turned “on”. Therefore, feedback can occur between
the cue speaker or the monitor speakers (if cue monitoring is selected) and a mic input if the mic channel is placed
in cue. To avoid this possibility, install the cue inhibit jumpers on the section of the Six Channel Control Board associ-
ated with the mic channel. This will prevent a mic channel from entering the cue mode and possibly cuing feedback.
Consult the Six Channel Control Board Section for details on programming information.

1.5.3  Cue Circuitry

Unless disallowed by jumper removal, all selected inputs maybe placed on the cue bus by depressing the cue button,
located above the fader. Refer to Section 2.2 for additional information.

The cue signal is monitored by the cue speaker, and level adjusted by the front panel cue level control. The cue
speaker is muted by any input that is turned “on” and that was pre-selected during installation to activate the Mute 1
control bus. The internal cue speaker may be disconnected and a remote speaker connected in its place. Consult the
Output Board Section for detailed information on wiring.

In addition, the cue signal maybe selected for monitoring by the headphone or monitor amplifier select switches.

1.5.4  Output Routing

Each mixing channel can be routed to any combination of PROGRAM.1, PROGRAM.2, and PROGRAM.3 mix buses.
All buses provide identical stereo performance allowing them to be used as a back up to the airchain, as a separate
program bus, or to preview or record material. Note that PROGRAM.3 features an additional analog mixed mono out-
put.

1.5.5  Utility Buses

Millenium digital consoles feature 10 fully programmable utility buses. Via software programming every input may be
routed to any mix minus bus on a pre or post fader, or pre or post on-off switch basis.

Applications for the Utility buses include traditional “mix minus” uses, fold-back monitoring special monitor sends and
intercom functions.

Mix minus configurations can ONLY be changed via the Millenium PC software link. Consult the software section for
connection, programming and configuration options.

Note that UTILITY buses 1 & 6 are genrally utilized for PROGRAM.3

1.5.6  Mix-Minus via the PROGRAM.3 (formerly the “TEL” Bus)

Talk show hybrid telephone patches frequently require a return feed to the caller that does not contain his own voice
(mix minus). To accomplish this, the host may be routed to PROGRAM.1 and PROGRAM.3 and the caller to PRO-
GRAM.1 only. The PROGRAM.3 bus should then be fed back to the telephone hybrid and Program audio used to feed
the air chain. To prevent feedback in this application, the studio monitor speakers should not be used.

A “fold back” feed can also be created by feeding all microphone inputs into the PROGRAM.1 mix bus, and feeding
all other inputs to both PROGRAM.1 and PROGRAM.2 mix buses. Switch the monitor speakers to PROGRAM.2 and
feed the air chain with program signal. In this application, the mic inputs need not mute the monitor speakers, as no
feedback will result.

1.5.7  Monitor Amplifier Output Select

The monitor input select switches on the right-hand side of the console allow monitoring of the PROGRAM buses, cue
and four external stereo inputs which are common to the monitor and headphone circuitry. All monitor outputs follow
these switches. Level adjustment for the control room monitor output is provided on the front panel. In addition, the
control room monitor output is dimmed to a level that has been preset by a trimmer on the Output Board by the Mute 1
control bus. A studio monitor output that is muted by the Mute 2 bus, and an unmuted monitor output are also provid-
ed. In addition, a prefader, unmuted monitor output is available.
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1.5.8 Headphone Amplifier Output Select

The headphone input select switches on the right-hand side of the console allow monitoring of the PROGRAM buses,
cue and four external stereo inputs which are common to the headphone and monitor circuitry. All headphone outputs
follow these switches. Level adjustment and connection for the operator’'s headphones are provided on the front panel.
In addition, a pre-fader headphone output is available for driving an external headphone amplifier.

1.5.9 Remote Control

The Millenium Consoles provide extensive remote control interface ability via a 15 pin D connector located at each mix-
ing channel. Each channel has the capability to remote start almost any source. In addition, each channel provides
inputs for remote control of channel on/off and ready lamp illumination.

Sophisticated control interface is also accommodated via the use of the optional interface card (RS Part# REMOTE).
See Section 2.2.11 and lllustration E-1 for additional information.

Use the included 15-pin D connector ribbon extenders to plug in the mating D connectors external to the console, as
internal clearance for these connectors is not available inside the console.

1.5.10 Eight Position Switcher

Eight accessory switchers are provided on the right-hand side of the console control panel for optional user control of
external equipment, console accessory boards and mix-minus sends. The switches and their associated LED indica-
tors are wired directly to the digital output board and read by the digital processor. Connections for accessory boards
and special external switching are then made directly to connectors J39 and J43 on the digital out-put board. Consult

section 2.3 in the Six Channel Control Board section and diagrams D-3 and D-4 in the Output Board section for more
information.

%‘;ﬂ‘"a“’ Consult the “8 Position Switches” page in the “Software” section of this
manual for optional switch functionality assignment.

1.5.11 Console Clock Timer

All Millenium consoles include a Radio Systems CT-2002 clock/timer in the upper right section of the console over-
bridge. Front panel console controls are provided to locally set the time of day and control timer functions. An IR
Remote Control optionally available to set timer down times. Time of Day displays function as clocks or timers and may
also be used as slaved clock display synchronized from either RS Timecode, SMPTE Timecode, or a Top-of-Hour reset
pulse.

Consult illustrations A-1 and A-2 at the end of this section for clock wiring and operation.
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lHlustration A-1
CT-2002 Console Clock/Timer/Master Clock
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Pin 1 Serial Data Out + Pin 1 n/c Pin 1 Output +
Pin 2 Serial Data In + Pin 2 n/c Pin 2 Output -
Pin 3 Serial Data In - Pin3 Input + Pin3 Input +
Pin 4 Serial Data Out - Pin 4 GND Pin 4 GND

Pin 5 GND Pin5 TOH Input Pin5 TOH Input
Pin6 TOH Reset Pin6 Input - Pin 6 Input -

Pin 7 GND

Pin8 N/C

Pin9 N/C

General Operating Instructions

All units may operate in stand-alone or slave displays. Clock Set and Up Timer functions can be controlled
by the front panel buttons or the infra-red remote control. However, the IR remote control is required for
entering down times and internal setup functions.

Console Front Panel or Wired Remote Operations

Clock/Timer (Mode) Select

All CT-2002 unites operate as both clocks and timers. Switch between modes by pressing the MODE button
on the console front panel. The front panel LED will light to indicate the mode selected.

To Set the Clock:
1. Press the mode button to select the time-of-day display. The clock LED will illuminate.
2. Press and hold the STOP and START buttons. The set LED will illuminate. The display will reset to 12:00:00.
3. Press the STOP button to advance the hours. Press the RESET button to advance the minutes
(note - seconds are not setable and remain at :00.
4, Start the clock at the top of the minute by pressing the START button. The set LED will extinguish.

Note: If Serial Time of Day is supplied to the CT-2002 (slave mode), it will not be possible to enter the Clock Set
Mode. Time-of-Day set can be done at the master unit. The displayed hours can be offset via the IR Remote Control.

To Use the Up Timer

1. Press the Mode Button to select the timer display. The timer LED will illuminate.
2 Press the START button to start timing.

3. Press the STOP button to stop timing.

4 Press the RESET button to return the display to 00:00

Note: Press the Auto button to allow automatic reset and start of the timer when a console channel on button
is depressed. (programming of JU15 for input A or JU17 for input B to allow this function on each channel is required.)
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lllustration A-2
CT-2002 Console Clock/Timer Wiring Diagram

rGo:e

Logan Township, New Jersey USA B

-G+
9vDC IN

©)

©)

CT-2002 Master
(or GPS)

+

1K)
o mn®

@Ra
o
o
o
| o

On
=@

Jz c8 0OH

A B e e S
u3 rMQ ©ri
° R20 R an
e LS
S R29 R30 -0'011
& 3 “ 8 R31 20 Ry
00 I35 EHuog-
5 J5 J6 R36Q-  €R37]
R38 © [1H]

o rR0Q R4
[©<©®09?0?60>@J g O g™
J7 JU1D L I 6 DJUZ 3
Pin 6 Pin 3
Serial Serial
DataIn- Data In + )
Pin 1 Serial Data Out + :§ R Note: Use pins.1 &2 if_this clock is the master
Pin 2 Serial Data Out - g E (first) in the serial chalr? (a crogsover Fable is
Pin 3 Serial Loop Out + § 2 recommepded). Use pins ?5&6 |f|oop|r?g thru
! ) = 2 sync provided externally via J6 (a straight-thru
Pin 6 Serial Loop Out - £ cable is recommended)
- o 9]
I -0
J7 (9 Pin D Female) J5 Serial Loop-Thru Output (RJ-45)  J6 Serial Input (RJ-45)

Pin 1 Serial DataOut+  Pin 1 Output + Pin 1
Pin2 Serial Data In + Pin 2 Output - Pin 2
Pin3 Serial Data In - Pin 3 Input + Pin3
Pin 4 Serial Data Out - Pin 4 GND Pin 4
Pin5 GND Pin 5 TOH Input Pin 5
Pin 6 TOH Reset Pin 6 Input - Pin6
Pin7 GND

Pin 8 N/C

Pin9 N/C

n/c

n/c

Input +
GND

TOH Input
Input -

* S/N RS-14503 11/2003) and later
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lHlustration A-3

LED Meter Board with Talkback Microphone

Radio Systems p/n 16636
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Install JU2 only for 48 Khz
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Six Channel Control Board

Overview

One Six Channel Control Board is provided for every six input channels. This card sends DC control voltages to the Six
Channel Audio Board that:

Selects A/B Inputs

Sets output bus and cue routing
Sets input level attenuation
Activates muting buses

Activates timer reset bus

This information is conveyed via 16 conductor ribbon cables; one cable for every mixing channel.

Eighteen programming straps also reside on this board at each channel position and are used to set all unique channel
and input board functions.

The board also includes a 15 pin remote control connector for each channel providing user access to all remote and
channel functions.

Programming options available for each channel include:
Remote Control Options — by channel
Remote Control Options — by input
Muting Buses — by input
Timer Reset — by input
Cue Options- by channel
Cue Options — by input
Off (ready) lamp control operations — by input

Function Programming

221 Channel Power-Up Mode

This programming feature will memorize channel input, bus, and on/off state so that the channels will automatically
return to these memorized states on power up. The default power up mode (with no programming) is Input A, PGM and
channel OFF

To utilize this feature, select the combination of input, bus, and on/off states that are desired at power up on a particu-
lar channel. Next, press and hold the ON switch for 5 seconds. The ON lamp will blink, indicating that this power up
preset is memorized.

Repeat this procedure for each channel where special power up states are desired.

2.2.2 Remote Control Options — by Channel

Fader Start — The channel may be programmed to automatically turn on whenever the fader is brought out of the detent
(cue) position. All programmed channel on functions (e.g. remote starts or timer reset) will activate at this time.

Note that a special order fader with detent (RS Part # P&G) is required for this option.
Insert jumper A to activate.

Default is no jumper; no fader start

See lllustration B-1, Pg16
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223 Remote Control Options — by Input

2.2.3.1 Pulse/Holding Remote Control

Insertion of these jumpers determine whether the remote control pins on the remote control connector pulse to ground
when the channel is turned on, or remain at ground potential for the duration of the channel on state.

Pulse mode is generally used for PC and CD player control. Holding mode is generally selected for skimmer and other
units that require on/off control.

Insert jumper H for input A — holding mode.
Default is no jumper; pulse mode.
Insert jumper C for input B — holding mode.

Default is no jumper; pulse mode.

2.2.3.2 Send Through of Remote On/Off Commands

Installation of these option jumpers will cause channel on/off commands that were initiated remotely (i.e. sent to the
channel via remote connector pins 1, 2, 5, or 12) to, in turn, create remote on/off output pulses (i.e. send remote control
commands to external equipment via remote connector pins 3, 4, 7, or 11). Normally, you would not want these remote
channel commands to be “sent through”, thereby creating a new command and potentially retriggering the remote de-
vice via a false echo of the original command. This situation would apply when a remote device is wired to both control
and be controlled by an input channel; typically the case with a digital storage system that is wired to be both remotely
started by the channel, and turn off the console channel at the end of the audio cut.

Insert jumper D to enable send through in input A.
Default is no jumper; no send through.
Insert jumper B to enable send through in input B.

Default is no jumper; no send through.

224 Muting Buses

Two muting buses, referred to as mute 1 and mute 2, perform the following functions:
Mute Bus 1 — mutes the cue speaker, dims monitor send #1, pulls mute 1 terminal 5 to ground on Output Board connector J7.
Mute Bus 2 — mutes monitor send #2, pulls mute 2 terminal 4 to ground on Output Board connector J7.

Insert jumper T for input A to mute bus 1.

Default is no jumper; no mute.

Insert jumper P for input A to mute bus 2.

Default is no jumper; no mute

Insert jumper V for input B to mute bus 1.

Default is no jumper; no mute

Insert jumper R for input B to mute bus 2.

Default is no jumper; no mute

2.25 Timer Reset

Inserting timer reset jumpers activates of the timer reset bus in conjunction with a selected input. The bus will go low
momentarily (100 ms) when the mixing channel is first placed into the “On” mode. Depressing the “On” button after the
channel is already turned “On” will result in another pulse of the bus.

Insert jumper S for input A to reset the timer.
Default is no jumper; no timer reset.
Insert jumper V for input B to reset the timer.

Default is no jumper; no timer reset.

See lllustration B-1, Pg16
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2.2.6 Cue Options by Channel

2.2.6.1 Cue on Fader Detent

Enable this function to allow the operator to put the channel in cue by dropping the fader into the detent (fully down)
position. Note that a special-order fader with detent (RS Part #P&G) is required for this option.

Insert jumper K to enable cue on detent

Default is no jumper; no cue on detent

2.2.6.2 Auto Cue

Cue follows channel On/Off mode with this option enabled. The channel will automatically go into cue whenever the
channel is turned off. With this function enabled, cue still can be activated via the cue switch or fader detent.

Insert jumper J to enable auto cue

Default is no jumper inserted; no auto cue

2.2.6.3 Cue Defeat on Channel ON

Insert jumper F to cause the Cue Mode to be turned OFF whenever the channel is cycled from OFF to ON. Cue must
then be manually reselected when the channel is turned OFF

2.2.6.4 Cue Exclusive

Software The “Cue Exclusive” function automatically causes any selected console
L) Program buses on this channel to mute when the cue function is engaged.

In the Millenium digital console the “Cue Exclusive” function is available only via software
selection. See the “Channel Settings” page in the software section of this manual for
programming details.

2.2.7 Cue Options by Input

Install these jumpers to disallow the channel from going into cue when a particular input is selected. This option is
normally utilized for a control room mic input to avoid feedback from the cue speaker. When this option is enabled, the
cue button is automatically reprogrammed to act as a cough button (hold-to-mute) for that input.

Install jumper M for no cue on input A.
Default is no jumper; cue in input A.
Install jumper L for no cue on input B.

Default is no jumper; cue in input B.

2.2.8 Off (Ready) Lamp Options

These jumpers allow for local (console) or remote (source) control of the channel off (ready) lamp via the remote con-
trol connector.

Install jumper X between the left and middle header pins for input A local Off lamp control.
Install jumper X between the middle and right header pins for input A remote Off lamp control.
Default is left and middle pins jumpered; local off lamp control.

Install jumper W between the left and middle header pins for input B local Off lamp control.
Install jumper W between the middle and right header pins for input B remote Off lamp control.

Default is left and middle pins jumpered; local Off lamp control.

See lllustration B-1, Pg16
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2.29 Analog/Digital programming

Software | Nree-pin Jumper Z must be installed between the middle and upper pins in
Tip the Millenium Digital console, on every channel. This communicates channel
on/off status to the console processor.

2.2.10 Remote Control Connector

A 15-pin D connector is provided on the Six Channel Control Board for each channel to access all remote functions.

All control (input) functions are activated via a momentary pull-to-ground, except the “cough” function, which must be
held to +15V. All control output functions are open lines which go low when the function is activated. Lamp drivers are
current-sinking inputs.

Two modes of remote control functionality are available via recently supplied PROMS. These modes are selected via
the installation of jumper JU-213. In the default mode (JU-213 not installed,) remote control cue for IFB applications is

provided. With JU-213 installed, “Classic” remote controll functionality, indentical to previous PROM versions is pro-
vided.

Refer to lllustration B-2 and B-3 for a pin-by-pin reference descriptions and wiring diagram.

Use the included 15-pin D connector ribbon extenders to plug in the mating D connectors external to the console, as
internal clearance for these connectors is not available inside the console.

2.2.11 Optional Remote Control Board

Radio Systems’ optional Remote Board (RS Part # REMOTE) connects to the remote control connector and provides
the user with programmable relay interface for channel remote control outputs and opto-isolated input to channel on/off
and off lamp functions. Consult the interface option section for more details and pin-out and wiring diagrams.

2.3 Monitor Control Board

One monitor card (RS Part #10887) is installed on the right-hand side of the console front panel. It provides all monitor
and clock switching and logic functions.

Software The monitor board also provides eight uncommitted, illuminated momentary

Tip switches for remote control of source equipment. These switches and LED’s
are connected to and read by the processor on the digital output board. The processor may
be set, via software screens, for various push-on / push-off momentary and switch interlock
states. The Eight Position Switches may also be programmed to control utility bus main/
alternate configuration switching. Consult the “Eight Position switches” page in the software
section of this manual for more information.

Connectors J-39 and J-43 on the digital output board are provided to interface with the console four source switcher
option board (RS Part # ROUTER) and console intercom board (RS Part # INTERCOM). Consult the interface option
section for more information.

See lllustration B-1, Pg16
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] lllustration B-1 ]
Six Channel Control Board Jumper Settings
for Millenium Digital Consoles

Part # 18522
Rear of Console
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O ! z
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1 1
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Front of Console
Input Control Board (Channel One Shown)

Channel Logic Jumpers

Install for fader start (special order fader required)

Install for remote B start and stop commands to
control the remote outputs

Install for input B to hold and remove for input B to
pulse the remote pulse/hold outputs

Install for remote A start and stop commands to
control the remote pulse/hold outputs

Install for “classic” remote control protocols
Install to disengage cue when channel is turned on

Install for input A to hold and remove for input A to
pulse the remote pulse/hold outputs

Install for cue to follow the on/off mode (“Auto-Cue”)

Install for cue on fader detent (special order fader
required)

Install for no cue in input B (cue switch is now
cough for input B)

Install for no cue in input A (cue switch is now
cough for input A)

No Connect in Digital Consoles
Install for Input A mute 2

Install for input B mute 2

Install for timer reset with input A
Install for input A mute 1

Install for timer reset with input B
Install for input B mute 1

Input B stop lamp local/remote jumper.

Jump pin 2 to center pin for local console lamp
control (Jump pin 1 and center pin for remote
lamp control)

Input A stop lamp local/remote jumper.

Jump pin 2 to center pin for local console lamp
control (Jump pin 1 and center pin for remote
lamp control)

Jumper must be installed between pin 2 and
center pin for cue bus lamp normal operation

Jumper must be installed between pin 2 and
center pin for digital console operation

Items in bold are factory default jumper settings.

See following

page for remote control connector pin-outs.

Consult section 2.2 for a detailed explanation of control programming
and functions.

ACue Options

- Consult manual section 2.2.6 and 2.2.7 for

various cue modes and operational descriptions.

RRemote Options - See illustration B-2 and B-3 for remote control

options, setti

ngs and wiring.
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lHlustration B-2

Remote Control Wiring - with remote cue available for IFB
(for console models shipped after 10/15/10 with control prom PN: 18407)

Note: Jumper E on Input Control Board must be removed to initiate this mode of remote control (this is factory default setting)

Remote Control On/Off Inputs to the Console Channel

Cough 8 —@

6 Off Lamp Control - Input A*

13 Off Lamp Control - Input B*

5 Channel Off Control - (with input A or B selected)

12 Channel On Control - (with input A or B selected)

2 Cue On Control

1 Memory Recall Control **

AROP

15

5105\/ 10 Ground

Jo 000 a6 o
O &&@@@@@@@]]O

Remote Control Start/Stop Outputs
from the Console Channel
On Lamp 14 5 3 Channel Stop Signal - Input A" | ¢ or holding

. « ] commands (depending
11 Channel Stop Signal - Input B* { [ jumper selection)

remote control lines

15 ; *
Off Lamp 9 @HSV DC 4 Channel Start Signal - Input B to source equipment
7 Channel Start Signal - Input A*

Remote Control Lamps

Functions Descriptions

Pin # Function
1 Input to engage channel memory recall **
2 Input to engage the cue mode when either input A or B is selected
3 Output from the console to stop a source if input A is selected
4 Output from the console to start a source if input B is selected
5 Input to turn the console channel off when either input A or B is selected
6 Input to turn the console channel off Lamp Control - Input A
7 Output from the console to start a source if input A is selected
8 Holding input to turn the console channel off (cough function)
9 Remote channel off lamp
10 Ground
11 Output from the console to stop a source if input B is selected
12 Input to turn the console channel on when either input A or B is selected
13 Input to turn the console off lamp on if input B is selected
14 Remote channel on lamp
15 +15V

Notes

* These functions require programming on the input control card. See preceding page for details.

** “Memory Recall” engages the channel powerup of stored channel functions. See manual section 2.2.1 for details.
Control inputs to the console (pins 1,2,5 & 12) require a momentary contact to ground to activate.

Lamp Control inputs to the console (pins 6 & 13) require a holding contact to ground to activate.

Control outputs from the console (pins 3,4,7 & 11) are open collector lines which go low (to ground) when activated.

The cough button (pin 8) requires a holding connection to +15 volts (pin 15) for the duration of the function.
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lllustration B-3

Remote Control Wiring - “Classic” Version
(for console models shipped after 10/15/10 with control prom PN: 18407)

Note: Jumper JU213 on Input Control Board must be installed to initiate this mode of remote control

Remote Control On/Off Inputs to the Console Channel

6 Off Lamp Control - Input A*

Cough 8 —@ Q
g 13 Off Lamp Control - Input B*
o 5 Channel Off Control - Input A
g 12 Channel On Control - Input A
é‘< 2 Channel Off Control - Input B
>/'< 1 Channel On Control - Input B
1 &
15V 10 Ground
DC roun
O GO OBO®RIOO O
B O OO0 @
Remote Control Lamps Remote Control Start/Stop Outputs
from the Console Channel
On Lamp 14 @ 3 Channel Stop Signal - Input A* Pulse or holding
. B % commands (depending
11 Channel Stop Signal - Input B on jumper selection)
15 . B % remote control lines
Off Lamp 9 @SV DC 4 Channel Start Slgnal Input B to source equipment
7 Channel Start Signal - Input A*
Functions Descriptions
Pin # Function
1 Input to turn the console channel on if input B is selected
2 Input to turn the console channel off if input B is selected
3 Output from the console to stop a source if input A is selected
4 Output from the console to start a source if input B is selected
5 Input to turn the console channel off if input A is selected
6 Input to turn the console channel on if input A is selected
7 Output from the console to start a source if input A is selected
8 Holding input to turn the console channel off (cough function)
9 Remote channel off lamp
10 Ground
11 Output from the console to stop a source if input B is selected
12 Input to turn the console channel on if input A is selected
13 Input to turn the console off lamp on if input B is selected
14 Remote channel on lamp
15 +15V

Notes

*These functions require programming on the input control card. See preceding page for details.

Control inputs tot he console (pins 1,2,5 & 12) require a momentary contact to ground to activate.

Lamp Control inputs to the console (pins 6 & 13) require a holding contact to ground to activate.

Control outputs from the console (pins 3,4,7 & 11) are open collector lines which go low (to ground) when activated.
The cough button (pin 8) requires a holding connection to +15 volts (pin 15) for the duration of the function.
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Six Channel Audio Mother Board

3.1 Input Connectors

The Millenium digital console may be ordered factory equipped with either 5-pin removable barrier strip connectors or
RJ-45 style connectors. RJ-45 connectors are wired to the StudioHub+ audio standard. Both connectors accommo-
date either mono or stereo balanced or unbalanced analog connectivity or balanced AES-EBU or unbalanced S/PDIF
connections. lllustrations C-3 and C-4 show the location of these various input audio connectors.

3.2 Input Configurations

One six-channel input board is provided per six console inputs and mounted on the lower inside pan of the console.
The Six Channel Input Audio board houses up to six plug-in analog or digital daughter cards. These plug-in cards
configure both inputs of any channel to accept either analog (stereo mic thru line level) or digital (stereo AES-EBU or
S/PDIF) signals. Cards can be plugged into any slot and no hardware or software programming is necessary for the
console to “recognize” an analog or digital card.

3.21 Input Wiring

Every input, from mic thru high level, wires to the input connectors. One 5 pin connector or one RJ-45 connector is
provided for each channel “A’ input and another is provided for each “B” input. Each connector handles left and right
balanced audio or stereo AES-EBU or S/PDIF digital audio from the source equipment.

The connectors also provide a grounding point for the audio inputs. Grounds should be connected at either the con-
sole or equipment and not at both ends, to avoid ground loops. The console is usually used as the grounding refer-
ence point.

See section 1.4.6 “grounding and shielding” in the ‘Installation, Wiring and Operations” section for more information.

3.3 Analog Daughter Cards

The universal, dual input, analog plug-in cards accommodate stereo or mono, balanced or unbalanced, low or high
(bridging) impedance, mic thru line level inputs. Any combination of these signals can be applied to the A or B inputs.
Various wiring configurations and jumpers program the cards to accept these different signal types.

3.31 Unbalanced Analog Audio

If an unbalanced analog audio source is to be connected to the console, single conductor shielded cable or two con-
ductor shielded cable with a foil shield around each conductor should be used. The audio should be connected to the
+ input, while the shield should be connected to both the - input and Ground. In this case, the shield is connected at
both ends of the cable.

3.3.2  Analog Mono Inputs - for Mic and Line Level

To connect an analog input so that it feeds both the left and right channels, connect the + Left Input to the + Right
Input, and connect the - Left Input to the - Right Input. The source will not be loaded, due to input impedance of 20K
ohms for high-level inputs and 4.5K ohms for microphone inputs. Inputs jumper programmed for mic level are automati-
cally set to mono with the left channel summed to both left and right.

3.3.3 Input Sensitivity

Input levels can be independently programmed for A&B inputs via on board jumpers. Jumpers are provided for 9 mic
gain settings, as well as +10 and +20 gain boost to line level inputs to accommodate low-level (consumer type) outputs
without the need for external matching amplifiers. Consult illustration C-1 for jumper locations.

Input levels can be pre-trimmed or boosted in console software in .1 dB
steps over a 25 dB range. Consult the “Channel Settings” page in the “Soft-
ware” section of this manual for more information.
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3.34 Phantom Power

A mic may be supplied with Phantom power by installing jumper JU-12 on the Analog daughter plug-in card and a
jumper on pins 4 & 5 on J-7 on the digital output card. Consult illustrations D3 or D4 for jumper locations.

Note that the console provides +15 volts phantom mic power, which is suitable for most microphones. Consult the
factory if a different (higher) phantom voltage is required.

3.4 Digital Daughter Cards

These universal, dual input, digital plug-in cards feature on-board sample rate conversion and accommodate stereo,
balanced or unbalanced, 32 thru 92 KHz AES-EBU or S/PDIF audio. Any combination of these signals can be applied

to the A or B inputs. Various wiring configurations and jumper programming exist on the cards to accept these different
signal types.

3.41 Unbalanced Digital Audio

If an unbalanced digital audio signal (S/PDIF) is to be connected to the console, wire the coaxial center to the Left
channel + pin, and the coaxial shield to the - and ground pins. Note that JU-1 (for Input B) and JU-2 (for Input A) must
be inserted for 75 ohm (unbalanced S/PDIF) termination.

3.5 “Patch-Point” Connections

All hard-wired patch points previously available on Analog Millenium consoles have been replaced with software
configurable Utility buses. Consult the “Utility Buses” page in the “Software” section of the manual for more information.
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lllustration C-1
Analog input plug-In Board p/n 15303

This board provides two stereo analog inputs

Mic thru line level are jumper selectable for each individual input.

This board can be plugged into any slot on the 6 input motherboard
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lllustration C-2
Digital Input Plug-In Board 15304

This board provies two AES/EBU or S-P/DIF digital inputs.
On-board automatic sample rate conversion accommodates any source sample rate.
This board can be plugged into any slot on the 6 input motherboard.

INPUTB
[ee]
U
Insert Jumper

INPUT B
[e o] U1
75 OHM
INPUT
[ o] Ju2
75 OHM
(without jumper termination

for S-P/DIF 75 Ohm Termination
is 110 Ohms for AES-EBU digital )

TERMINATION SETTINGS

RADIO SYSTEMS MILLENIUM-D DIGITAL INPUT BOARD P/N 15304

INPUTA
[ee]
102
Insert Jumper
for S-P/DIF 75 Ohm Termination
(without jumper termination
is 110 Ohms for AES-EBU digital )




Illustration C-3

6 INPUT MOTHER BOARD
RJ-45 CONNECTOR VERSION p/n 14905

Description

This board houses 6 channels of DIGITAL or analog input cards. Cards can be inserted in to any slot.

This RJ-45 version of the board utilizes StudioHub+ standard pin outs for all analog and DIGITAL audio 1/O.
One of these boards per each 6 console channels mounts on the lower right of the console.

SELECTINPUT _ [seeljyf [seeljy2 [eslju3 [seslju4 Feeljus [$eeljue [Feelju7 [Fesljug[Fesljug [Eeslyuio [Feeyutl [Feeljui2
OR CHASSIS ™ IN CH IN CH IN CH IN CH IN CH IN CH IN CH IN CH IN CH IN CH IN CH IN CH
GROUND
o CARD CONNECTIONS & SETTINGS
apl S INPUT INPUT
Eﬂ 3 48 68 STEREO/MONO INPUT JUMPERS
JZGE[I 'E J14 35 J16 W7 J18 319 J20 J21 J22 J23 J24 J25
+ JU13 JU14  JU15 JU16 Ju17 JU18 JU19 Ju20 Ju21 Ju22 Ju23 ST Ju24 STEREO
I M
mEHLEEEEEEEEEEEE STERE
g JUZSE EJuzs JU27E EJuzs JUZQE EJuso JU31E EJU32 JUSBE EJU34 JUSSE ST JU36
g INPUTA | | INPUTB INPUTA | | INPUTBINPUTA | | INPUTBINPUTA | | INPUTBINPUTA | | INPUTB INPUTA | | INPUTB aBENR(I)EO
Install both upper jumpers for stereo inputs (default).
Install both lower jumpers to mono a stereo input.
(@) O o (2] O (2]
2 2 9 Q Q Q AUDIO INPUT
X A P A A Py . .
(w) o o o w) w) StudioHub+ Pinout Chart
‘lﬂ fﬂ ‘,2 fﬂ c|£ fﬂ Channel  ColorPair  RJ-45 Pins
(@) 9 9| 9| 9 9' L+ /AES+  Wht/Org 1
— L-/AES-  Org/Wht 2
mi N w & a o R+ Wht/Grn 3
R- Grn/Wht 6
nc Wht/Blu 5
GND Blu/Wht 4
POPULATE PLUG IN CARD SLOTS WITH ANY COMBINATION OF ANALOG (P/N # 15303) }§¥+ m}@m ;
OR DIGITAL (P/N # 15304) PLUG IN DAUGHTER CARDS Shield Wht/Slt  Shield
Shield Sit/Wht Shield
ANALOG
GROUNDS
J28
INPUT GROUNDING JUMPERS EXTERNAL +/- 15VDC
DXJe]Jju1 - Ju12
CB
Jumper Setting
For Circuit Ground +15 Volts
GND
R e (SEX3Jut - Jut2 -15 Volts
o Jumper Setting 0. J26. J27
For Chassis Ground T
(See Manual (Connectors provided to
Section 1.4.6 power various optional
for Grounding Information) and external accessories)
J36__ J38__ J41
RIBBON CONTROL ~ RIBBON CONTROL ~ RIBBON CONTROL  RIBBON CONTROL ~ RIBBON CONTROL  RIBBON CONTROL
CABLE ~ CH 1 CABLE - CH 2 CABLE - CH 3 CABLE - CH 4 CABLE-CH 5 CABLE - CH 6
DSP DATA AND CLOCKS
RADIO SYSTEMS MILLENIUM-D INPUT MOTHER BOARD l: HHHHHHHHH 34:2
VERSION: RJ-45 P/N 14905




Ilustration C-4 Description

6 INPUT MOTHER BO ARD This board houses 6 channels of DIGITAL or analog output cards. Cards can be inserted in any slot.

This 5-pin connector version of the board utilizes 5-pin removeable barrier strip connectors for all analog and DIGITAL audio I/O.

5 PIN CONNECTOR VERSION p/ n 14904 One of these boards per each 6 console channels mounts on the lower right of the console

SELECTINPUT mIU1 mlUZ mlu3 mlu4 mlUS mlus mlU7 mIUB mlug mIU10 EIJUH EIJU‘IZ
OR CHASSIS
GROUND CARD CONNECTIONS & SETTINGS
m INPUT INPUT INPUT INPUT INPUT INPUT NPUT INPUT INPUT INPUT INPUT INPUT
”Eﬂﬁ STEREO/MONO INPUT JUMPERS
£
26
i
JT’EI];—‘,, JUZSE EJUZG JU27E EJUZS JUZQE BJU3O JU31B EJUBZ JU33E EJU34 JU3SE M JU36
S INPUTA | | INPUTB INPUTA | | INPUTBINPUTA | | INPUTBINPUTA & | INPUTBINPUTA | | INPUTB INPUTA @ | INPUTB STEREO
o MONO
Install both upper jumpers for stereo inputs (default).
Install both lower jumpers to mono a stereo input.
o Q Q Q Q Q AUDIO INPUT
2 % ;; ;>U ;>U ;; uDIO UTS
g o (=) (=) o o Balanced Analog Unbalanced Analog Balanced Digital Unbalanced Digital
o0 w w w w w AES/EBU S-P/DIF
J - P = =y = Rt|¢|Q| 5 R+|*|Q)[| 5 Ol 5 Q|| 5
@) o o o o) o |
3 — — — = — R-[[D]| 4 s |*|bm4 o (D]l 4 o (D]l 4
T N at o g g Gl*[9|3 G|*[5mM3  Gl*|Y)| 3 G |*|&5m3
L- ||| 2 S|e 12 AES-|*[C)|| 2 S|e 2
L+[® ]| 1 L+[®|]| 1 AES+[e|()]| 1 SPDIF+|e|)]| 1
POPULATE PLUG IN CARD SLOTS WITH ANY COMBINATION OF ANALOG (P/N # 15303) Juz-Jut3 Juz-Jut3 Juz-Jut3 Ju2-Jut3
OR DIGITAL (P/N # 15304) PLUG IN DAUGHTER CARDS Balanced Ster.eo Connect hot !ead Balz.an_ced Steljeo Connect hot !ead
Analog Audio to L+ and shield Digital Audio to L+ and shield
Connections to neg.and ground Connections to neg.and ground*
ANALOG
GROUNDS
m INPUT GROUNDING JUMPERS EXTERNAL +/- 15VDC
(e o)} Qe ol +15 Volts
CB CH GND
Jut - Jut2 Jut-Jut2 15 Volts
Jumper Setting Jumper Setting
POWER, MUTE Circuit Ground  Chassis Ground J, 426, 927
& TIMER RESET
J35 (See Manual Section 1.4.6 (Connectors provided to
for Grounding Information power various optional
and Suggestions) )
and external accessories)
136 _ 37 38 _ 139 _ a0 _ 41 *Insert digital plug-in card jumper JU-1 (for input B) and JU-2 (for input A) for 75 Ohm termination.
RIBBON CONTROL RIBBON CONTROL RIBBON CONTROL RIBBON CONTROL RIBBON CONTROL RIBBON CONTROL
CABLE(- CH/1 CABLE - CH 2 CABLE-CH 3 CABLE-CH 4 CABLE-CH 5 CABLE-CH 6
DSP DATA AND CLOCKS
RADIO SYSTEMS MILLENIUM-D INPUT MOTHER BOARD T 3 4:2
VERSION: 5-PIN_P/N 14904
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4.0

4.1

Output Boards

Overview

In the Millenium digital console two circuit boards provide all audio outputs and certain other related functions. The
two large circuit boards are mounted on top of each other and are located on the right-hand inside pan of the console.
The lower board provides most of the analog output functions and is identical to the circuit board utilized in Millenium
analog consoles. The upper board provides mostly digital functions. A metal shield mounts between the boards for in-
terference isolation. Trim pots on the lower board are accessible through holes with silk-screened legends in the upper
board. I/O connectors on the lower board can be accessed in the rear where the upper board is cut back.

Millenium digital console output boards may be ordered factory equipped with either 5-pin removable barrier strip
connectors or RJ-45 style connectors. RJ-45 connectors are wired to the StudioHub+ audio standard. Both connectors
accommodate either mono or stereo balanced or unbalanced analog connectivity or balanced AES-EBU or unbal-
anced S/PDIF connections. lllustrations D3 and D4 show the location and pin-outs of these various audio connectors.

Analog Output Board

The Analog (lower) circuit board provides the following console functions:
Line output amplification
Cue amplification
Headphone amplification
External Inputs
Monitor sends Meter and peak LED functions
Level sets for all functions
Muting and timer reset functions
Power supply interface

Talk back circuitry

4.1.1 PROGRAM.1 and PROGRAM.2 Analog Outputs

The PROGRAM.1 and PROGRAM.2 outputs provide identical stereo performance, are active balanced, and factory
calibrated, with a 600 ohm load, to provide +4dBm when the front panel VU meters read “0” VU. This will provide in ex-
cess of 20dB of headroom. Adjustments for output levels, meter calibrates, and peak LED trip points are provided on
the Analog Output Board (with access to these controls via holes on the upper digital output board,) so that other output
levels maybe set.

The outputs will drive a 600 ohm load or higher. The outputs are connected via either a five position screw type barrier
strip or RJ-45 connectors that are mounted onto headers J30 (PROGRAM.1), and J29 (PROGRAM.2), located on the
Analog Output Board.

I Analog output levels for the PROGRAM.1, PROGRAM.2 and PROGRAM.3
-n‘:, War® buses can be pre-trimmed or boosted in console software in .1 dB steps to
a maximum of +4 dB out. Consult the “Output Level” page in the “Software”

section of this manual for more information.

When hand wiring the 5-pin connectors, is recommended that two conductor shielded cable, or two pair shielded cable
be used in wiring all balanced audio inputs to the console. To minimize RF interference and ground loops, the shields
should be tied to ground only at one end of the cable. See manual section 1.4.6 “Grounding and Shielding” for more
detailed information.

If an unbalanced console output is required, single conductor shielded cable or two conductor shielded cable with a
foil shield around each conductor should be used. The audio should be taken from the + Output terminal, while the
shield should be connected to Ground. In this case, the shield is connected at both ends of the cable. There should
be no connections to the - Output. In this configuration, the console output will provide -2dBm into a 600 ohm load
when the front panel VU meters read “0” VU.
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41.2 PROGRAM.3 (formerly “TEL”) Output

The PROGRAM.3 output is connected via a five pin screw type barrier strip or RJ-45 connector labeled “TEL” on
header J33, on the Output Board.

The two “PROGRAM.3” Outputs provided are in parallel, from the same amplifier. The combined load on the amplifier
from both mono sends should be no less than 600 ohms.

In other aspects, the performance and connections to the “PROGRAM.3” Output are identical to the PROGRAM.1 and
PROGRAM.2 outputs.

41.3 External Monitor and Headphone Inputs

Four balanced, stereo, high impedance (4.7K ohm) inputs are provided which feed both the headphone and the moni-
tor amplifiers. These inputs are connected to headers J19 (external input 1), J20 (external input 2), J25 (external input
3), and J26 (external input 4) on the Output Board. Connections are made via five position screw type barrier strips or
RJ-45 connectors that are mounted onto the headers.

When wiring the 5-pin connectors, two conductor shielded cable with a foil shield around each conductor should be
used.

These inputs are intended mainly for air signal monitors, or for the connecting of other external monitor sources. Input
level trims for each of these inputs are provided on the Analog Output Board.

41.4 Headphone Outputs

Two headphone outputs are provided. The first is available at a stereo, quarter inch, phone jack which is factory
mounted to the front panel. This output is capable of driving 8 ohm or greater loads. DO NOT USE MONO HEAD-
PHONES. The output signal is selected by the front panel headphone or monitor switches and level adjusted by the
front panel headphone level control.

The second headphone output is stereo, balanced, and high level (Iv RMS typical). It will drive loads of 2K ohms or
greater. This output, which is intended for connection to an external headphone amplifier, follows the input selection
switches but is not affected by the front panel headphone level control.

Connections are made via a five position screw type barrier strip or RJ-45 connectors on Headphone header J11 on
the Analog output Board.

Single conductor shielded cable or two conductor shielded cable with a foil shield around both conductors should be
used.

41.5 Monitor Sends

Three stereo, balanced, high level (Iv RMS typical) are provided. Each output will drive loads of 2K ohms or greater.
The outputs are dimmed.

Monitor (controlled by Mute 1), Muted Monitor (controlled by Mute 2), and Unmuted Monitor. All outputs follow the mon-
itor selection switches but only the Dimmed Monitor is affected by the front panel monitor level control. Connections are
made via five position screw type barrier strips or RJ-45 connectors that are mounted onto the monitor headers on the
Output Board as follows.

Output Board Header Monitor Output

J12 Dimmed Monitor (Mute 1)
J15 Muted Monitor (Mute 2)
J16 Unmuted Monitor

When wiring the 5-pin connectors, single conductor shielded cable or two conductor shielded cable with a foil shield
around both conductors should be used.

All monitor outputs are intended to drive external monitor amplifiers. The Dimmed Output, controlled by Mute 1, (which
also mutes the Cue speaker) is intended to feed the control room monitor amplifier where the console is located. When
the Mute 1 bus is enabled, the output from the Dimmed Output will be reduced to a level set by VR13 located on the
Output Board. This level may be set to maximize (for full muting) or, alternatively, to a level just below the feedback
threshold of the speakers.
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The Muted Output is intended to feed any other room which that contains microphones connected to the console.

If it is desirable to feed all studios from a common amplifier, this amplifier should be fed from the Unmuted Monitor Out-
put. External relays driven by the muting contacts on header J7 could then be used to provide the necessary muting
of the signal.

4.2 Digital Output Board

The digital (upper) circuit board provides the following console functions:
System clocks and crystal
Digital mixing
System processor and non-volatile memories
RS-232 system interface
Parallel audio bus interface
Digital line outputs
Digital utility bus outputs
Analog utility bus outputs
8 position switcher logic processing and interface

Power supply 1/0

421 Digital Program Outputs

All program outputs are simultaneously available in Analog format (on the lower Analog output board ) and digital for-
mat on the digital output board connectors J6, J14, J22, J27. See illustration O-1 and O-2 for connector locations.

s Digital output levels for the PROGRAM.1, PROGRAM.2 and PROGRAM.3

oftware . \ .

Tip buses can be set in console software in .1 dB steps to a maximum of +4 dB
out. Consult the “Output Level” page in the “Software” section of this manual for

more information.

4.2.2 Digital Utility Outputs

Utility bus outputs are simultaneously available in digital format on the digital output board on connectors J5, J13, J21,
J26, and in Analog format on the digital output board on connectors J29, J34, J37, J40. See illustration O1 and O2 for
connector locations.

Analog outputs are factory calibrated and set identically to the main output buses (see section 4.5.1 for details.)

When using utility outputs as STEREO pairs, outputs 1/6, 2/7, 3/8, 4/9, 5/10 must be used as left/right pairs, because
this is how the outputs appear on the output connectors.

Analog and digital output levels for the 10 Ultility buses can be set in con-
%‘;ﬂ‘"a“’ sole software in .1 dB steps to a maximum of +4 dB out. Buses can also be
configured to provide a main and alternate mix of any combination of input
channels, pre or post channel fader or on/off switch. Consult the “Output Buses” and “Utility
Buses” pages in the “Software” section of this manual for more information.

4.2.3 RS-232 Connectivity

RJ-45 connectors J20 and J15 provide main and auxiliary RS-232 connectivity for console serial (software) control. See
illustration O1 and O2 for connector locations.

Consult the “Communications” page in the “Software” section of this manual for main/aux serial port assignment.

Consult the “Serial Comm Port” page in the “Software” section of this manual for PC comm. port assignment.
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424 Clock Rate (Digital Sync.)

The console internal sample rate and digital output sample rate (which are always the same) are internally generated
and crystal set at a factory default of 44.1 kHz. The rate can be changed by exchanging crystal Y2 and re-setting
jumper JU-10 on the digital output board. Contact the factory to order crystal Y2 with a different sample rate.

External (house sync) in AES/EBU format can be feed to the console via RJ-45 connector J-28. LED D-9 illuminates to
indicate external sync. When external sync is present, the console will default this external reference. If the external
sync is removed the console will automatically revert to the internal crystal reference. Consult illustration O-5 or O-6 for
connector locations for internal location and pin outs.

4.2.5 Eight Position Switcher

4.3

Eight accessory switchers are provided on the right hand side of the console upper control panel for optional user con-
trol of external equipment, console accessory boards and mix-minus sends. The switches and their associated LED
indicators are wired directly to the digital output board and read by the digital processor. Connections for accessory
boards and special external switching are then made directly to connectors J39 and J43 on the digital output board.
Consult diagrams O1and O2 in the digital output board section for more information.

Consult the “8 Position Switches” page in the “Software” section of this manual for optional switch functionality assign-
ment.

Control Wiring

4.3.1 Mute and Timer Reset Bus Connections

4.4

A five position quick-connect type barrier strip is connected to Mute/Timer header J7 on the Output Board to provide
external mute and timer reset functions. Note that clearance may not exist for this connector to be installed with side
wire entry. In this case the connector may be plugged using it's side-entry pins and with the wires entering from the top.

The bus outputs are open collector current sinking outputs, maximum +24vdc open circuit voltage, 80ma. If the buses
are to drive external relays, install EMF suppression diodes across the relay coils. Do not exceed 150ma draw from the
+15v supply.

An interface relay is optionally available from Radio Systems. lllustration D3 shows the wiring of this relay for external
tally lights.

The Timer Reset Bus activates only during the first 100ms after a mixing channel, with its Timer Reset Jumper(s) in-
stalled, is placed in the “on” mode. Repeated depressing of the “on” switch after the mixing channel has turned “on”
will result in additional pulses on the Timer Reset Bus.

Talk Back Connections

The talk back circuit has two sections, send and receive. The send section will output any signal applied to its input
when the front panel Talk Back Switch is depressed. Send and receive signals are normally wired to External Cue Bus
connector J37. Trim pots on the Analog Output Board (accessible through holes in digital output board) are provided
to set the external cue input level and talk back output level.

Talk back connections are made via 2 five position terminal strips, titled “To Talk Back Output” header J36 and “Talk
Back Input” header J37 on the Analog output Board.

Under normal applications, the output of a Utility bus configured for pre-fad-

er pre on/off switch is wired to the talk back send input terminal on J37. This

is accomplished by wiring the selected Utility bus output channel to terminals
1 & 2 of the Talk Back connector.

Talk Back Output connector J36 also contains terminal 4 labeled “CTL”, which is pulled low whenever the front panel
talk back switch is depressed. This is useful for switching external intercom or control circuits. It may also be used to
remote trigger the console front panel Talk Back switch.

lllustration D-4 shows how this configuration would be used to wire two Millenium Consoles for talk back communication
utilizing a utility bus and the cue circuit external inputs.
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4.5 Intercom Kit

The talk back system can also be used to communicate with up to 4 2-way speakers in studios or control rooms that do
not have Millenium Consoles. For this application, Radio Systems provides an intercom kit. Consult the Interface Op-
tions and Accessories section of this manual for detailed information.

4.6 Internal Adjustments and Level Calibration

The following level trim adjustments are available on the Analog Output Board.
1. mix bus output level
2. VU meter “0”
3. peak LED trip point
4. input level for external monitor inputs
5. input level for external cue bus input
6. distortion adjustment for all VCAs
The following level trim adjustments are available on the Digital Output Board.

1. Utliity bus analog output level

%‘;ﬂ‘"a"’ The following level trim adjustments are available via console software set-up

1. Program buses analog output level trim
2. Program bus digital output levels
3. Utility bus analog output level trim
4. Utility bus digital output levels
5. Utility bus digital output levels
The console was factory calibrated as follows, and will not require recalibration unless alternate levels are desired.

1. With a +4dBv input and the fader set to the “0” position, the console will provide +4dBm output
into a 600 ohm load. In addition, the VU meters will read 100% or 0 VU.

2. The peak LED trip point was calibrated to illuminate the LED when the peak output level
reaches +2 dBv.

3. The external monitor inputs were calibrated to provide a Iv RMS output with a Iv RMS input.

4.6.1 Program Bus Output Level Adjust

The console was calibrated at the factory for an output level of +4dBy, into 600 ohms, when the VU meters indicate “0”.

%"“‘"3"* Software level trims are factory default set for 0 db (no gain or boost.) See
-— the “output level set” page in the software section for more information.

Perform the following steps on the Six Channel Audio Board to verify or change the calibration.

1. Select an Analag Input channel set for line-level gain.

2. Disconnect any inputs to the left or right A input.

3. Connect a | kHz, +4dByv, balanced sine signal to both the left and right A inputs.
Select input A, select all mix buses, turn the mixing channel “on”, and set the fader to “0”.
Perform the following steps on the Output Board.

1. If the console outputs will normally be terminated, place an equivalent termination onto each PRO-
GRAM.1 and PROGRAM.2 output. In addition, place a termination onto one of the Mono outputs.

2. Connect a high impedance, balanced voltmeter across the + and - Left program output.
3. Adjust the left channel output level trimmer so that the voltmeter indicates the desired output.

4. Move the voltmeter, and adjust the right PROGRAM.1 output, followed by the left PROGRAM.2
output, right PROGRAM.3 output and PROGRAM.3 output.
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4.6.2 VU Meter “0” Calibration

The console was calibrated at the factory for an output level of +4dBv, into 600 ohms, when the VU meters indicate “0".
To calibrate the VU meter “0” indication:
1. Perform output level calibration as detailed previously.

2. Adjust the VU meter calibrate trimmers, located on the Output Board for a “0” reading on
each meter.

4.6.3 Peak LED Trip Point Calibration

The console was calibrated at the factory for an output level of +4dBy, into 600 ohms, when the VU meters indicate “0”,
and for a peak LED trip point of +2VU. To perform Peak LED Trip Point Calibration:

1. Perform output level calibration as detailed previously.

2. Perform VU meter “0” calibration as detailed previously.

3. Adjust oscillator to the desired peak LED trip point level (typically O to 3dB hotter).
4. Adjust the peak LED trip point trimmers to that the LEDs just illuminate.

Note: Six channel consoles share the same meters for PROGRAM.1 and PROGRAM.2 monitoring. The front panel VU
meter switch selects the signal to be displayed. Adjustment must be made with both switch settings.

4.6.4 External Monitor Input Level

There is a separate adjustment, located on the Output Board for each of the four stereo external inputs.

. Connect a high impedance voltmeter to the unmuted monitor output.

. Select a high level input, and reproduce the nominal level from a test tape, record or CD.

. Turn the mixing channel “on”, select the program mix bus, and adjust the fader for “0” VU.
. Depress the “program” monitor input switch.

. Note the reading on the voltmeter.

. Feed the nominal input level to any external input and select that monitor input switch.

~N OO O A 0N =

. Adjust the associated external input level timmer until the voltmeter gives the same indication
as in step 5.

8. Repeat steps 6 and 7 for all external inputs.

4.6.5 Cue Bus External Input Level

The level adjustment for the external cue buss input is located on the Output Board.
1. Connect a high impedance voltmeter to the external cue speaker
terminals.
2. Select a high level input, and reproduce the nominal level from a test tape, record or CD.

3. Place the mixing channel into “cue”, and adjust the cue level control VR2 for normal listening
level.

4. Note the reading on the voltmeter.
5. Feed the nominal input level into the external cue input.

6. Adjust the external cue input level trimmer until the voltmeter gives the same indication as in
step 4.
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lllustration D-1
Analog Output and Meter Board
5-Pin Connector Version p/n 148008

Description

This board provides all main bus analog audio outputs, external inputs, muting and talk-back and monitor sends.
The board utilizes exclusively 5-pin removable barrier strip connectors for all audio 1/0.
The board mounts on the console inside lower right, underneath the digital output board.

Connectors PGM30UT PGM20UT EXTIN3 EXTINT _ MONMUTE2 PHONES _ = | Trim Pots
J1  to Talk Back Control ;m;ﬂg;m 19 ;“5;“1 ;g VR7 Ext. Monitor Input 1 R
J2  to Power Supply Out e xgg Ex: MOnizor :npu:; IIi
J3  toTimer 3 o3 20 J16%EI12 xt. Monitor Inpu
J4  to Cue Speaker g J26 @ | VR10 Ext. Monitor Input 2 L
J5 to Power Supply In J36 POMIOUT EXTING EXTIN2 UNMUTEDMON MON MUTET VR11 Ext. Monitor Input 3 R
J6  to Power Supply In (2) El VR14 11 9 7 VR12 Ext. Monitor Input 3 L
J7  to Muting & Timer Reset s Q00O rin I VR13 Mute 1 Dimming
J8  to Power Supply In B T I ) VR14 Ext. Monitor Input 4 R
J9  to Monitor Selector Boards | @ros L VR % g%? Left VR15 Ext. Monitor Input 4 L
J10 to Headphone Jack ® VR16 Peak LED Program R
J11  Ext. Phones [ I VR17 Peak LED Program L
J12 Monitor Send (Mute 1) Orr ll J23 ® VR18 Peak LED Audition R
J15 Monitor Send (Mute 2) o I @ __ 1| VR19 Peak LED Audition L
J16 Monitor Send (Unmuted) VR20 Peak LED Mono
J19 Ext. Input 1 Qv ll I VR21 PROGRAM.1 Out L Level Set
J20 Ext. Input 2 Owro il By | VR22 PROGRAM.1OutR Level Set
J23 to Meters O~ J1o[g VR23 PROGRAM.2 Out L Level Set
J24 to Peak LED's I VR24 PROGRAM.2 Out R Level Set
J25 Ext. Input 3 lrQ VR25 Mono Out L Level Set
J26 Ext. Input 4 : 24f] Wl @ | VR26 Talk Back Level Set
J29 PROGRAM.2 Output W 20 [ | VR27 Meter Cal - Program L
J30 PROGRAM.1 Output @ W0 i VR28 Meter Cal - Program R
J33 PROGRAM.3 Output VR13 E|J8 VR29 Meter Cal - Audition L
J34 to Audio Ground Buss om0 [l 15 1p| VR3O Meter Cal - Audition R
J36 Talk-Back Output . R < VR31 Meter Cal - Mono
J37 CuelTalk-Back Input o D .
i RI7 W1 Jumper installed
J38 to Mix Busses H re® ] .@@ u pe_ installe
J38 WR15@ for digital use
] me -
VR20 i . )
E [ ] o I = Q. J6 I Note- Access trim pots via
Ey34 P J3| silk-screen legend holes
on the upper DIGITAL
output board with the
Connectors provided small screw driver.
PGM.1 Qutput PGM.2 Output PGM.3 Qutputs Talk Back Out Talk Back In/Cue
R+(e [ R+|e || 5 +[e[Q]] 5 +15v [¢[S)] 5 Cue In+[e|Q)]] 5
R-|e|D R-[¢|D|| 4 - oD 4 CTL|e|(D|| 4 Cue In-|e|(D|| 4
Gle|© Gl 3 G |[eQ]] 3 Gl 3 Gle|O)| 3
L-|¢[© L-|e|f] 2 -lelEl| 2 TB OUT-|¢|S)|| 2 TB In-[¢|E)| 2
Lr[e|© L+[e|]] 1 +[e|O)] 1 TB OUT+|* || 1 TB In+ |*|]] 1
J30 J29 J33 J36 J37
Mute/ Monitors/ External
Timing Ext. Headphones Inputs 1, 2, 3, 4 WIRING UNBALANCE AUDIO OUTPUTS
Mute 1 ||| 5 R+[e|O|[ 5 R+ ||l 5 R+|e ()| 5 right hot lead
Mute 2 [o|(D|| 4 R- ||| 4 R-|*|D|| 4 R-1e|D|| 4 e
TMRst e[| 3 Gle|)] 3 G|e[O) 3 G eS| 3 shields
Gle[o]| 2 L- (e[| 2 L-[e|)] 2 L-|o|2|[2 ne
+15V [ 1 L+ e ||| 1 L+|* || 1 L+|e|I[ 1 teft hot lead
J7* J11/J12/J15/J16 J19/J20J25/J26 J30
*Wire outputs to unbalanced equipment by
*The support bracket for the upper DIGTIAL output board may prohibit connecting to the plus pins 1 and 5 and ground.
plugging into J7 as illustrated. Plugging in this connector on its side Make no connection to negative pins 2 and 4.

(with wire entry holes pointed up) will allow installation.

**To use Talkback control pin (J36-4) to activate external replay



Radio Systems Millenium-D Digital Console Page 32

lllustration D-2
Analog Output and Meter Board
RJ-45 Connector Version p/n 15354B

Description

This board provides all main bus analog audio outputs, external inputs, muting and talk-back and monitor sends.

The board utilizes exclusively RJ-45 connectors with StudioHub+ standard pin-outs for all analog and digital audio 1/O
The board mounts on the console inside lower right, underneath the digital output board.

PGM.3 PGM.2 OUT EXTIN3 EXTINt MONMUTE2 PHONES

@ J29 Eb J19 @ ;——MUTE/T\MING
J36

J7

2

TALKBACK OUT J30 J26 1|20 @ O
PGM.1 OUT EXTIN4 EXTIN2 UNMUTED MON MON MUTE1
IN4 IN-3 IN-2 IN-1
TALKBACK INICUE ——i @ @ @R\GHT ——— EXT INPUT LEVEL RIGHT
= @RI m l—Jg - TO MONITOR SELECT BOARD
(10} (89 LEFT —————22 L EXTINPUT LEVEL LEFT
TALKBACK OUT I (28 %? %? 8 g U VRI
i — - TOMETERS
METER CAL PGM LEFT —~ 23 - v?z J1
METER CALPGM RGHT 1@ [ O [ TOTALKBACK CONTROL
METER CAL AUD LEFT — (2% I v
METER CALAUD RGHT (30 [ U2 Buad oo senc
METER CAL TEL -G [E] J10—— TOHEADPHONE JACK

v
paM.1 ouT LEFT ———H - () — @& J ® s|O
PG 0UT RiGHT ————H- [l — & B — TOMETERPEAK LEDS
_
e

PGM.2 OUT LEFT —6— m— U5 U4 s1—— TOEXT POWER SUPPLY
PGM2 OUT RIGHT m—a U8 U8 EIJS
PGM.3 OUT MONO ———— ()i — & (®) 5 J21  \iuTE ONE DIMMING
PEAKLEDSETPGMLEFT ————— I & @@ [ E ™ TO NIX BOARDS
PEAK LED SET PGM RIGHT —— @ U2l O (POWER SUPPLY)
PEAK LED SET AUDLEFT ——=— [T g ®® i E
PEALEDSETAUDRGHT — | I — M — ol T O M [Tyl PSTALLFORDIGTAL,
o :
PEAKLED SETTEL -m @ OO $h—t— TOEXT POWER SUPPLY
MIX BUSES (17 ﬂﬁ O M — TO TIMER
AUDIO GROUND ——————=1J34 OVUR s
Note: Access trim via silk-screen legend holes on
the upper DIGITAL output board with a small
Connectors screw driver
Monitors/ External
PGM.1 Output PGM.2 Output PGM.3 OUtpUtS Ext. Headphones Inputs 1,2,3,4
Shield Case Shield Case Shield Case Shield Case Shield Case
8 8 8 8
7 7 7 7 7
Right- 6 Right- 6 Mono - 6 Right- 6 Right- 6
5 5 5 5 5
4 4 4 4 4
Right + 3 Right+ 3 Mono+ 3 Right+ 3 Right+ 3
Left- 2 Left- 2 Mono - 2 Left- 2 Left- 2
Left+ 1 Left+ 1 Mono+ 1 Left+ 1 Left+ 1
J30 J29 J33
. J11/J12/J15/J16 J19/J20J25/J26
Mute/Timing Talk Back Out Talk Back In/Cue
WIRING UNBALANCED AUDIO OUTPUTS
Mute 1 |e||| 5 +15v e ||| 5 Cue In+ |e|N]|| 5
Mute 2 | e @ 4 CTL e @ 4 Cueln-|e @ 4 shields Shield Case
7
TMRst[e|S)|| 3 Gle|O)|| 3 Gle|O)] 3 nic Right- 6
Gle|O|| 2 TBOUT-|*|| 2 TB In-[*|O)]| 2 :
+15V [® (D] 1 TB OUT+|® ||| 1 TB In+ |® ||| 1 right hotlead  Right + 3
n/c er -
J7 * J36 J37 Ief‘F hot lead Left+ 1 :
*The support bracket for the upper DIGITAL output board may obscure plugging into J7 as illustrated. *Wire outputs to unbalanced equipment by
Plugging in this connector on its side (with wire entry holes pointed up) will ease installation. connecting to the plus pins 1 and 3 and shield.
Make no connection to negative pins 2 and 6
Access trim pots via silk-screen legend holes on the upper DIGITAL output board

with the provided small screw driver.
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IMlustration D-3

RJ-45 CONNECTOR VERSION P/N 16787

Description

RS232, power supply, parallel channel data and GPI connectivity.

The board utilizes exclusively RJ-45 connectors in StudioHub+ pin-out format for all I/O.
The board mounts on the console inside lower right, underneath the DIGITAL output board.
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i @ [ O . ] DIO SYSTEMS MILLENIUM-D OUTPUT BOARD Ty 1 oy I Iy I
TALKBACK SUTPUT LA LPGIIVU RPGMIVU  LPGM2VU  RPGM2VU PGM3MONOVU VERSION: RJ-45 1/0 CONNECTORS P/N 16787
/4 /
Power Supply Connector Pin-Outs and Voltages
1234 123456 78910 654321 654321
MONITOR SWITCH MONITOR SWITCH
1 leee 13 |I:| 00000000 .| sTaTUs oureUTs 14 |[© O © O ODII39  siprigoutpuTs 5.8 |[O O O © O[1(443
torvuuw +avnununn
O L+3 O+ooLylLo+ + 0L u v
5%~ 50622555562 RSSS " 5555
== E = f ,;D; gaf f EXe) Note: Pin outs provided for custom eight position switcher applications.
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FTa 2a727 22023 Switch llector/pull d
oz 2= e3z5%Q

This board provides all main bus DIGITAL audio outputs, analog and DIGITAL utility bus outputs,

CARD CONNECTIONS & SETTINGS

RS-232 Main & Aux

External Clock

Function  Color RJ-45 Com Port Channel ColorPair RJ-45

Pair Pins Pins
Ground Blu/Wht 4 Data+ Wht/Org 1
Receive Wht/Blu 5 Data - Org/Wht 2
Transmit Grn/Wht 6

Note: Connect PC com port to console main RS232 to
establish software communication. Use com port 9
pin D to RJ-45 adapter provided (RS p/n 15329).

48kHz
Ju10

Note: Data must be in AES/EBU (black)
format. Sync defaults to external
input when present.

CONSOLE SAMPLE RATE

44.1kHz

JU10

32kHz
JU10

R

Jumper

Jumper

Jumper

OUTPUT GROUNDING JUMPERS

OXJYe] ju1 - JU12
CB

Jumper Setting
For Circuit Ground

exX Ju1 - Ju12
CH

Jumper Setting

For Chassis Ground

(See Manual
for Grounding Information)

StudioHub+ Pinout Chart

Channel Color Pair  RJ-45 Pins
L+/AES+  Wht/Org 1

L-/ AES- Org/Wht 2
R+ Wht/Grn 3
R- Grn/Wht 6
nc Wht/Blu 5
GND Blu/Wht 4
15V- Wht/Brn 7
15V+ Brn/Wht 8
Shield Wht/Slt Shield
Shield Slt/Wht Shield

Note: A factory supplied crystal
(Y2) on the sample frequency
must be utilized together with
JU10 settings. Sample Rate sets
internal console rate as well as
all DIGITAL output rates. Factory
default sample rate is 44.1kHz

PHANTOM POWER JUMPER

J7|\00 0

Insert jumper between
pins 4 &5 to
activate phantom
power on plug-in
analog input cards.

(Note:JU-12 must also be
inserted on the analog input
cards to activate phanton power
on that card)

1 345678




DIGITAL OUTPUT AND PROCESSOR BOARD

Illustration D-4

5-PIN CONNECTOR VERSION P/N 16786

Description
This board provides all main bus DIGITAL audio outputs, analog and DIGITAL utility bus outputs, RS232, power supply, parallel channel
data and GPI connectivity.

The board utilizes 5-pin barrier strip connectors for all audio I/0 and RJ-45 for data and sync.
The board mounts on the console inside lower right, underneath the DIGITAL output board.

CHCB

Jut

DIG

UTL 1/6

ITAL
PGM.3

By [0 @ o]iie @ o]
J5 Ju2

CHCB

Jus

UTL1 ANALOG

J29

CHCB

(0 @ 0|zq[0 0 0

J26

Juo J27

NOTE: typically used
for PROGRAM.3 OUT

EXT CLOCK
REF INPUT

Ju12
UR
UTL2 ANALOG =1
J34 XX |§
JU13
UR
UTL3 ANALOG ares Y3l
JU15 |§
J37 UTIL 4R
UTL4 ANALOG (L
J40
UTIL 5L
UTL5 ANALOG arce
i)
UT7 W
J45 O [ O O O O
TALKBACK LPGM.1 VWU RPGM.1 VU LPGM.2 VU RPGM.2 VU .3 MONO VU

VERSION: 5-PIN 1/0 CONNECTORS P/N 15305

/%O 1 RADIO SYSTEMS MILLENIUM-D OUTPUT BOARD
PEM.3

GM.1

J4

HP & CUE PWR
AUX RS232

J15

MAIN POWER IN J3
00000 0000

PHANTOM POWER ANALOG GROUNDS
J7|[00000| J§|OOO 000
L 1 L 1

AUX DSP DATA
CH'S 19-24
RS232 Je "z
(uKe] [¢]
00 00
00 00
& 00 00|
- 00 00
MAIN %DSP PGM 99 ©9
RS232 00 00
00 00
00 00
MAIN R$232 g g g g
O O] O O]
JU10 AND Y2 SET SAMPLE RATE 88 88
Juto o9 99
Ale o 00
. lod Hilog)
Ble CLOCK
CH'S 13-18
DSP DATA
H'S 7-12
3060 I31ED
O O] O O]
00 00
00
00 00
00 00
O O] O O]
00 00
00 00
00 00
00 00
O O] O O]
00 00
00 00
00
Do @ 00 00
———— PEAKLED SETS ol [ 109
EXT CLOCK PRESENT L-PGM R-PGM  L-AUD R-AUD TEL CLOCK
wal] 5 3°6° 5 cHs o
BOOT LOAD MONITOR SWITCH
o o UGS

RPGM.1

OUTPUT LEVELS —l
00000000
O O st CONSOLE SECTOR
LPGM.2 RPGM.2 PGM.3 MONO™ gitcHES 5.8

(FROM MONITOR
BOARD CONNECTOR{I2)

—— OO 00000042
©000ODO|43  (oNSOLESECTOR

SWITCHES 1-4

MONITOR SWITCH

STATUS QUTPUTS 5:8 _ (FROM MONITOR
BOARD CONNECTOR Jt)

/4

Power Supply Connector Pin-Outs and Voltages

_\
N
w
N

123456 78910

000000000

J4 J3

(euym) ano| (O
(P3Y) ASL-
(1e1g) ASL+
(UanD) AQp+
(MOJI3A) AND
(elg) AS L+
(P3Y) AND
(®N|g) AS'Z-
(®UYM) ASL-
(umoig) AND
(1de|g) AS L+
(USaID) AS L+

(12e19) AND
(sbueiQ) ASL-

654321

MONITOR SWITCH MONITOR SWITCH
STATUS oupUTS 14 |© O O O O3 giilis Qitputs -8

RN A Y21%1%]%!

o ===
APWN=

Note: Pin outs provided for custom eight position switcher applications.
Factory cables are provided for four source switcher and squawk box options cards.

Switch pins are open collector/pull-to-ground.

654321

ooooonp4s

RN A% 1%]%!

o ZE==

CARD CONNECTIONS & SETTINGS

AUDIO OUTPUTS
Balanced Analog Unbalanced Analog Balanced Digital/
Unbalanced Digital
R+|e|V| 5 R+|e ||| 5 G |®|S)| 3
R-|*|(D)|| 4 S |*[m4 — 19| 2
Gl*|V)] 3 G |*|=m3 + o[ 1
L-|®|&| 2 S |e 12 J5, 06, J13, J14,
J21, 422, J26, J27
L+[® @ 1 L+[® @ 1 Connect balanced
J29, J34, J37, J40 Cng, J34, .;\37, J|40 . AES/EBU output or
Balanced Ster.eo onnect hot lea S-P/DIF unbalanced
Analog Audio to L+ and shield outbut to + and around
Connections to neg.and ground P 9
OUTPUT GROUNDING JUMPERS CONSOLE SAMPLE RATE
LXJe)Jjut - Jut2 48kHz ~ 44.1kHz  32kHz
Jumper Setting Ju10 Ju10 Ju10
For Circuit Ground A|E| AE AE
E%I:Jm - Ju12 B B B
Jumper Setting No B A
For Chassis Ground Jumper  Jumper  Jumper

(See Manual Section 1.4.5

for Grounding Information) Note: A factory supplied crystal (Y2)

on the sample frequency must be

utilized together with JU10 settings.
PHANTOM POWER JUMPER Sample Rate sets internal console rate

i7loo OE as well as all DIGITAL output rates.
‘ Factory default sample rate is 44.1kHz

Insert jumpers between pins 4 & 5
to activate +15v phantom power Crsesers
on plugin analog cards

Note: an option board is required to provide
+48v phantom power.Order RS part # 16798.
Cabling is provided with this board to
apply power to connector J7.

Note: JU-12 must also be inserted
on the analog input cards to activate
phantom power on the card

RJ-45 DATA CONNECTIVITY

RS-232 Main & Aux External Clock
Function  Color RJ-45 Com Port Channel Color Pair RJ-45
Pair Pins "D" Pins
Ground  Blu/Wht 4 5 Data+ Wht/Org 1
Receive ~ Wht/Blu 5 3 Data - Org/Wht 2
Transmit  Grn/Wht 6 2
Note: Connect PC com port to console main RS232 to Note: Data must be in AES/EBU (black) format.

establish software communication. Use com port 9 pin D Sync defaults to external input when present.
to RJ-45 adapter provided (RS p/n 15329).
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lllustration D-5
Auxiliary Control Relay Wiring

Connect the auxiliary relay (optional) (RS Part #7699) to the console muting connector J7 on the analog output board
for mute-1 or mute-2 control of air lights and other outboard equipment

A solid-state model of this relay (RS Part #9375) is also available. Note that this part is only supplied single pole
(SPST) configuration.

IMPORTANT NOTE: Take extreme care in wiring this relay to console connectors J7 to ensure that no hazardous (110V)
voltage is applied to pins on this connector.

1-1NC
2-2NC
3-3NC
4-4NC
5-1NO
6-2NO
7-3NO
8-4NO
9-1C
10-2C
11-3C
12-4C
13-DC-
14-DC+

SPDT Mechanical Relay (w/socket)
RS Part # 7699

® =

2
B

SPST Electronic Relay

RS Part # 9375

L1

2\o)

@,

A2- (3-32 VDC)

(24-280 VAC) 11

A1+

)

9 (o)

1N4005
o —— ®
DIODE
MUTING / TIMER
MUTE1 | @ ® 5*_ - - _
MUTE2 | ® @ 4=—-—---
TMRST | ® @ 3
Gle @ 2
wsv @] 1 -

[
~

*Note: Connect to pin 5 for Mute 1 Control
Connect to pin 4 for Mute 2 Control

L1-AC
T1-AC
A1-DC+
A2-DC -
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Current limited (1000 Ohm resistor in series) ——

lllustration D-6
Talkback Wiring

Analog Output Board

For user external applications. Talk Back Out
Line goes low (from +15V) when T.B. switch is pushed. SE DS AN a8 ;”
1 N
CTL (D] 4 ;JBe J30  J26  J20 se Ji2gy
DIGITAL Output Board Gl*|O)| 3 %
- . 14 11
Utility 1 Output shown as an gl el TB Out : % 2 / ; 137 VR éé Right I
example. Any available Utility | &beeslés TB Out + 1 gggg -
Output may be utilized. Utlllty IJTL2DIGITAL J36 \VR26 - VR 15 12 10 8 Left
outputs must be programmed Talk Back Output i I ®
Via COnSOIe SOftWare. UTL3 DIGITAL PGM DIGITAL Level Adjust J23
[oe olcvifo o o VR2
Talk Back In gx:; : je %8
m“UTLA DIGITA{\;JJTLS DIGITAL. T Ik B k I t
R+[e Ol 5 > = Cueln+|e|)l| 5 Oz ll (:xter::l c:é))u
R-1e|D|| 4 v —— Cueln-|e|D|| 4 ©vr0 Ml level adjust
Gle|O)|f 3 5 Gle|Q| 3 Or: Ml J10E|
e L_ ° UTL2 ANALOG ——TBIn-|®
°% : = TBI+°% ? o8 ~0 2“" ’
L+ 210 1 n ® a0
. UTL3 ANALOG s 5 J37 - VR23
Utility Analog ® va VR13 '
Output UYLAANALOG## i . - VR24° e . J5 2
3 ®l 0 I
|Corrn e WR17@ I
Bu_ [ VY ) i
38 VR19Q i .®®
[ | VRZOGI = “ J6
Millenium Digital Console #1 = °®

Millenium Digital Console #2

Current limited (1000 Ohm resistor in series) ——

For user external applications.

Line goes low (from +15V) when T.B. switch is pushed.

Utility 1 Output shown as an
example. Any available Utility
output may be utilized. Utility
outputs must be programmed
via console software.

R+[e]T]] 5
R-1e(D]| 4
Gl 3

— L[+ 2
L+ [l 1

Utility Analog
Output

DIGITAL Output Board

UTL1 DIGITAL TEL DIGITAL.
=
UTL2 DIGITAL AUD DIGITAL.
UTL3 DIGITAL PGM DIGITAL.
,,,,,,
UTL4 DIGITAL UTLS5 DIGITAL.
=
"
UTLI ANALOG
e
o
UTL2 ANALOG
¥
"
UTL3 ANALOG ‘H
eeedd IS
e
[©]
UTL4 ANALOG
ook

Talk Back Out
+15v [o]0) 5\ ;Jssim;ms;m ;us;m;n
CTLIe(D)f 4 ;J%;Jm;m;no Ffre
| Gle[O| 3
- R14 11 9 7
TB OUt N @ 2/ J37 Qaéﬂ Right
—— TB Out + [*|D]] 1 T TT I
J36 @ 0000 . 0
Talk Back Output (i VR 1512 10 8
Level Adjust [ m I O@
[l | VR2
Talk Back In o i I tI ) 5|
a ack Inpu
Cueln+|e ® 8] O ll (external cug)
Cueln-|e|Dll 4 Qw0 Bl level adjust
Gle|Q| 3 (< GON | J10E|
~TBIn-[e|S|f 2 C Y R
L TB In + [® ||| 1 ‘-\/Rzzg 24" ‘
J37 @ B 0 .
\rig VRIS
‘ (X RGT1) o J5 b
Qo =H~Q I
2 VRI7 I
S @ |
438 WR19@ ™ .®®
- VRonI ] .. J6J3
|
1034 o®

Analog Output Board
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lllustration E-1
Enhanced Remote Interface Card

Description

This option card connects to any input channels 15-pin remote connector to provide relay and opto isolated channel
on/off and start/stop control.

Jumpers are also provided to program various enhanced logic states.

Notes
(1) Cough | S I B Remote Ready Lamp
+15V =
Ground | [ © @ DI E Ch. On Control
B
5 (+) Ready Lamp © 8 D (o) I A Start Relay
(@) (-)Ready Lamp | | © © B Ch. Off Control
A
3 On Status 5| ©
@) Off Status | | © [ | Denon (Ready Lamp)
Ground | [ © OO
B
(+) Ch. On Control | [ © (000) I A Stop Relay
(4) (-) Ch. On Control | | © D O
.0. 5| ©
(5) Start{ ?]g °l o I tZSd Ch. On Control
Relayl Common | [ © s (l) Denon (Ch. On Control)
(+) Ch. Off Control | | © I Lead
(4) (-) Ch. Off Control | | © Lag Ch. Off Control
(5) Stop{ et = ol Denon (Ch. Off Control)
Relayl common | L© @
(00)

Remote Wiring Notes Programming Notes

A/B jumpers - short upper 2 pins
for input B control, or short lower 2
pins for input A control of associated

(2) Apply from +5v to 24v DC to these leads function.
to illuminate the channel off lamp.

(1) Connect and hold "cough" and +15v pins
to hold the channel off.

Lead/lag jumpers - short upper 2 pins
for leading control, or short lower 2 pins
for lagging control of remote channel
On or Off control.

(3) These leads go low to indicate channel
on or off state.

(4) Apply from 5v to 24v DC these leads

to turn the channel on or off. Denon CD Players - insert these 3 jumpers to

adjust card timing pulses to utilize in
conjunction with Denon model

(5) Relays pulse or hold close when 950FA CD cart machines.

channel turns on or off.

Installation Notes

When ordered with the console, this optional board will normally be factory installed and operational.
For field installation, use the four plastic standoffs provided to mount the board on the inside rear console wall near the associated
input and output. Use the cable provided to wire the Remote Board(s) to the desired console channel remote control D connector
via on-board connector J-2.
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Illustration E-2
Four Source Router Card

This optional card is a 4x2 balanced stereo router which can be used bi-directionally. That is,
the board can be used to route 4 balanced stereo sources to one stereo input, or direct one
stereo output to any one of four stereo inputs.

Because all switching is via relay contacts (passive), multiple router boards can be "daisy
chained" by connecting the router outputs in parallel to create an 8x2 (or larger) matrix.

The four source router board is designed to be controlled by the Radio Systems selector logic
board, which interfaces one or two 4 source router boards to the Millenium console front panel
selector switches.

To DIGITAL output board O A
Status Output Connectors ||J1]| © Right (+)
9] K1 Right (-)
Connector to J-39 for O Ground Outputs
switches 1 to 4 K2 Left (-)
Left (+)
Connect to J-43 for K3
switches 5to0 8
K4 i
1 - Left (+) 4 - Right (+)
1- Left (-) 4 - Right (-)
Ground KS Ground
1 - Right (-) 4 - Left (-)
1 - Right (+) K6 = |4 - Left (+)
Inputs 2 - Left (+) = |3 Right (+) Inputs
2 - Left (-) K7 =2 | 3 - Right (-)
Ground =%l | Ground
2 - Right (-) s =¥ |3-Left(-)
2 - Right (+) =3 |3 - Left (+)

Installation Notes

When ordered with the console, this optional board will normally be factory
installed and operational. For field installation, use the four plastic standoffs provided to
mount the board on the inside rear console wall near the associated input or output.

Two cards may be installed as above independently and used as two 4x2 routers, or used in
tandem to create a 8x2 router by connecting the outputs in parallel.
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lllustration E-3
DA Mixer Card

Description

This optional, compact circuit card installs internally in Millenium consoles and may be connected to any console
audio output(s) to distribute signal to multiple sources. The card features bridging inputs, low impedance outputs, and
independent level adjusts for each output.

Installation

Use the plastic pins supplied to mount the circuit card on any free slot on the console inside rear wall. Supply DC
power via the three wire cable from any auxiliary DC output connector on any lower console circuit board. The second
DC connecter can be used to supply DC to power additional console option boards.

Applications

Use the DA/MIXER to distribute program or audition audio, create a mono program blend or a “mix-minus” feed of
multiple signals. On analog Millenium consoles, the DA/MIXER may also be wired to loop through channel patch points
(while leaving the loop-through jumpers in place) to “pick-off” and distribute individual channel audio. The DA/MIXER,
used in this application, will balance and buffer the audio, maintaining the integrity of channel audio as it exits the con-
sole.

Each of the 8 outputs can be jumper programmed to deliver one or any mix of the 4 inputs. Thereby, multiple stereo
outputs can be created by jumpering one input to multiple outputs. A mono mix of stereo inputs can be created by
jumpering a signal output to multiple inputs. A “mix-minus” output can be created by jumpering one input to multiple
outputs with additional inputs to the same outputs.

Balanced bridging audio inputs 1-4
(2 stereo or 4 mono inputs)

+1 -1 G -2 +2

SIS

NN

Output channel jumper programming (see rear
for programming examples)

16— DC power input connecter and bridging output
1234 J p p ging outp

1234 1234 1234 1234 1234 1234 1234
-—....N....M....ﬂ'.... m....\o....,\....w.‘.. +- 15vDC COImeCter
2....2....9\....;\.0.. 2..0.3....2....2.... (useeitherconnector)
OutA OutB OutC OutD OutE OutF OoutG Is5
+- 15vDC

OF OF OF S6E S6F O6F OoF OoF

Pot A

PotB

Pot C

Pot D

Pot E

Pot F

Pot G

PotH

NN NNNMWMN NN

J1

L e —p

3

NMNNNNMNMNNWNMY

A+ A-Gd B-B+C+ C-Gu D-D+

E+ E- G F- F+ G+ G- G H- H+

1

| ]

Output level sets for outputs A-H
(factory default setting is unity gain)

||

Balanced low impedence audio outputs A-H
(4 stereo or 8 mono outputs)

When ordered with the console, this optional board will normally be factory installed and operational. For field instal-
lation, use the four plastic standoffs provided to mount the board on the inside rear console wall near the associated
input or output. Connect the 3-pin power connector to any available 3-pin power port (+/-15v DC & Ground), on any

lower console circuit board.




Radio Systems Millenium-D Digital Console

Page 40

lllustration E-4
DA Mixer Card Programming Examples

1

2

3 4

Output Programming Jumpers JU1-JU8
(black over pin 1 indicates user installed jumper)

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
[ 3 N OIO. [ I N QIOO [ N N .IQ. { BN BN .I.Q
¢ e o O (X | ® 0 e o { X | o0 0 e ® 0 o9 0 O ¢ o
Out A Out B OutC OutD Out E Out F Out G OutH
Stereo DA - 1x4
Single stereo input (1/2) to 4 stereo outputs (A/B, C/D, E/F, G/H)
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
[ B N { X | ® 06 ® 0 00 [ B N J ( 3K 06
ee o [ XK | ® 0@ ® 9 90 ee o (K J 06
Out A Out B OutC OutD Out E Out F Out G OutH
Dual Stereo DA - 2x2
Dual stereo input (1/2)+(3/4) each to 2 stereo outputs (A/B, C/D)+(E/F, G/H)
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
ee o ( I X | ® 0@ [ X X [ N N [ N N 00 oeeo
e & o ® 00 ® 0o o ® 0 o ® 0o e 00 ® 00 ® e o
Out A Out B OutC OutD Out E Out F Out G OutH
Mono 8 Output DA - 1x8
One mono input (1) to 8 mono outputs (A.B.C.D.E.F.G.H)
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
e o 9 o @ (X e [ 2N ] o0 e o
e o (X | ® O (X | ® o ® o o0 e o
Out A Out B OutC OutD Out E Out F Out G OutH
Stereo Summing 8 Output DA - 2x8
One stereo input summed to 8 mono outputs
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
[ B N { X | ® 06 ® 0 00 [ I ( 3K 0
ee o [ XK | ® 0@ ® 9 90 e e (K J e
Out A Out B OutC OutD Out E Out F Out G OutH

Stereo DA - 1x2 / Mono DA - 1x4

One stereo input (1/2) to 2 stereo outputs (A/B,C/D) and one stereo input (3/4) mixed to 4 mono outputs (E,F,G,H)

1

2 3 4 1
e e @ O
¢ & o (o

Out A

Out E

Out F

Stereo Program with 2 Summed Mix-Minus outputs - 1x2 with 3 Mix-Minus
One stereo input (1/2) to 2 DA outputs (A/B,C/D) plus two mix-1 outs (E,F) and two mix-2 outs (G,H)

1

2

Out G

1 2

OutH

4
®
®

Out A Out B

1 2 3 4

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

OutC

OutD

Out E

Mono Program with 3 Mix-Minus Outputs - 1 with 4 Mix-Minus
One mono input (1) to 2 DA outputs (A,B) plus three sets of mix-1, mix-2, and mix-3 outputs (C,D/E,F/G,H)

Out F

Out G

Out H
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lllustration E-5
Intercom Wiring Card

To Interconnect the Intercom Card to Radio Systems’ Millenium Analog Consoles

Output Board
Talk-Back Connectors

These pre-made factory

Table-top/Console Programming cables included with J1
(Program J1 thru J4) Intercom Dudio the squawk box card § g 4(-;1’\153/
KX o--§ (To J36 71 J371 on 1 Squawk Ct
Jump left pins  Jump right pins the outout bd
for table-top for console e output bd.) 136

AN
\ ol
J2-2 4
\ I °|8 3 GND
\ ] 2
I_r;tej::omthCogtr:)I - —] ! NOE e, @ oi@@m :Q J2:3 Q| 1 TB Out
0 J1 on the Output Bd. | —
( P : nw c5 R an Q J37
I:I an
c v—to| FOLIO c11 cu 5 (Cue In)
Drive Volume .,-.,. R13 ? @ m J2-1 8 4
Remote Console __{ 4+ m 0 g%u :8 _
Drive Volume ™| isiac? %W- cho R Rt o @ C “ © 2 Int.In ¢——1}— From designated utility output
o ][] 0 2T Int.In +
Table Top Speaker — 6 IE o Ij Intercom Output Level Set
Recei\?e \70|ume " Q. 000 ( External Cue Input - located
R2 24 VR2 - < on circuit board far right)
2 @ 0 N

Table Top Speaker

Remote Console —] R30
Receive Volume %1 .}9 - Ot;zs VR26 [~ Intercom Input Level Set
3 R33 Q 35 "
Console Intercom 1+ +— &1 © (5 108 4—| Table Top Speaker 4 Switched
Console Intercom 1 - — §2 ° 2-_ ;&:}?ITdTop Speaker 4 Hot
. K2 K3 8 & —+— e
Shield +— 3 RS
S wOYO! 1270 G 03 7 ©&-—]| Console Intercom 4 -
Table Top Speaker 1 Hot 4—— &4 |7 G wbe=] wlze] @ c le Int 4+
Table Top Speaker 1 Switched 4+— &5 k38 6 ©-—| Console Intercom )
L L 5 &-—| Table Top Speaker 3 Switched
Console Intercom 2+ 41— S6 ] @ ] Table Top Speaker 3 Hot
Console Intercosr:- 2|(; +— 87 s) R39 & :g__ Shield pop
Table Tob Speak 2llj ‘ T S8 o K K 2 &1 Console Intercom 3 -
able fop speaxer & Hot 4— S9 :ﬁa} Sy _l? O o 1 &7—| Console Intercom 3 +
Table Top Speaker 2 Switched 4+— &10 [eee] Weee] “"
13 ?_ T4
44 E
000000|
To Digital Output Board
L~ (connector J4 for button1-4 control)
(connector J3 for button 5-8 control)
Wiring

1. Connect utility output (typically with operators mic prefader/pre on-off assigned) (or other line level source) to output
board talk-back input (J37 pins 1 & 2).

2. Connect provided patch cables from intercom card to output board (control cable from intercom card J1 to console
connector J1 and the audio cable from intercom card J2 to console conenctors J36 & J37).

3. Connect up to four table-top speakers to terminals labeled “table-top speaker hot” and “table-top speaker switched”
(1-4). Use shielded cable. Consult interconnection diagram on next page for hook-up. Select table-top speaker on con-
sole selector buttons for hands-free mode. Table-top speakers can “call” the console via call button.

4. Connect up to four console intercoms to terminals labeled “console intercom +” and “console intercom -".
Consoles must select each other to establish a push-to-talk pathway.

5. Maximum of four stations “any combination of table-top and console” may be connected.
6. Set VR2 for Intercom output level and set VR26 for Intercom input level

Installation

When ordered with the console, this optional board normally will be factory-installed.

For field installation, use the four plastic stand-offs provided to mount the board on the inside rear console wall near the
associated input and output and wire it to the output board with the two (supplied) harness cables.
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lHlustration E-6

Intercom Card Table-Top Speaker & Console Interconnection

Intercom Card (Internal to Console)

Table Top Speaker
Drive Volume ~<

Remote Console
Drive Volume

Table Top Speaker __|

:|C:|>+ cz-
OR' o Q
S

R6 R7 Q
sz

2017

Receive Volume *
Remote Console o>
Receive Volume @
J3
Console Intercom 1+ 4—— g1
Console Intercom 1 - +— &2
Shield +— &3
Table Top Speaker 1 Hot 4+— &4 |5
Table Top Speaker 1 Switched +— &5
Console Intercom 2+ 4— 6
Console Intercom 2 - +— &7
Shield 4— &8
Table Top Speaker 2 Hot +— &9 |:
Table Top Speaker 2 Switched 4+— &10|

cs °L@®°’ “’E

Ry m7 @ m
3 O 8o
'c:n|:| [en e O. 8?);

C14

Table-top/Console Programming
(Program J1 thru J4)
Jump left pins  Jump right pins
for table-top for console

Table Top Speaker 4 Switched
Table Top Speaker 4 Hot

Console Intercom 4 -
Console Intercom 4 +
Table Top Speaker 3 Switched
Table Top Speaker 3 Hot

& 1]
R30
— R34
G -
/ e
. s s © 1—| Shield
R3O 2P Gi o 7 ©1—
eee] wfeee]
CR%B Jut 12 5 e__
L L] 5 91—
R40 9 F t?g R#1 4 e T i
© G 3 & Shield
ks -
MG G WG G i o1
wiEee] e 18 "
Q T4
[ |™  [ooseee, | |

Console Intercom 3 -
Console Intercom 3 +

JAYAYAVAYAYAYA!
AU

Wlc ] ] Ro!
e ngg o I e Tatkguton
m- %

® R " o[zl — Level Pot
e I L3 Pl 18 L0 i
T—e " " e:: 1/4 Phone
T—Te %G O G O 18 e jack installed
T |n Q i — ) e in R.S. factory
-— el squawk box —
el M= [ |&[] |oO =
He 0 3 " 1] Table-Top Speaker
—He PEELATT s (45 Ohm)
—t 8 | 5 G — e — (Connect up to four)

’

Note:

Intercom Card (Internal to Console)

(Connect up to four)

Use shielded cable when making connections.

Be certain to perform J-1 thru J-4 programming to set table-top or
console operation.

Connect up to four table-top or console intercoms in any combination.
(Only one of each can be connect to any channel)
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5.1 Description — Overview

The Intercom is an optional accessory for the Millenium digital broadcast consoles. The card provides 2-way amplifica-
tion for connection of the console to any combination of four speakers or Radio Systems’ consoles. One or two cards
may be installed in a console to service four or eight stations.

5.2 Operation

With a table top speaker (Radio Systems Part #7696)

To page and speak from the speaker to the console, push and hold the button on the speaker.

To respond to or call the speaker from the console, select the speaker location on the console
4/8 position selector and push and hold the talkback button.

Release the talkback button to allow the speaker location to respond hands free.

Deselect the speaker location on the 4/8 position selector to hush the listen path.

Between two consoles

Select the console you wish to communicate with on the 4/8 position selector.
Push and hold the talkback button to page and speak to the selected console.

To respond, the selected console must select the paging console on the 4/8 position selector,
(if it is also equipped with a intercom card) and push and hold the talkback button.

Push-to-talk conversation may continue between the consoles. Console operators should dese-
lect the console on the 4/8 position selector when the conversation is complete.

5.3 Installation and Wiring

Use the plastic stand offs provided to mount the intercom card and the logic selector card (required and utilized only in
Millenium consoles) next to each other on the inside back wall of the console behind the output board.

5.3.1 Control Wiring

Install the control cable(s) provided between digital output board connector J39 for switches

1-4 and J43 for switches 5-8 and monitor board D connector J1 and intercom control connector.

The eight position switcher must be programmed for interlocked operation. See the “eight position switcher” page in the
software section for more information.

5.3.2 Intercom card audio wiring

Connect the 3-conductor control cable provided between intercom card connector J1 and analog output card connec-
tor J1. Connect the 4-conductor audio cable between intercom card connector J2 and output board Talk-Back audio
connectors J36 & J37. (For RS Series consoles only — connect J4 to the 4-position front panel mechanical switch.)

5.3.2.1 Console internal wiring

Designate and wire a console Utility bus output to the intercom talk-back input (connector J37 pins 1, 2, 3). Consult
the software section page “Utility Bus” for instructions to configure this bus for operator microphone, pre on/off and

prefader feed.

5.3.2.2 Table-top speaker wiring

Utilize up to 300’ of 2-conductor shielded cable. At the intercom card, connect the shield to GRND, the tip from the
phone plug (switch output) to call, and the ring to the other side of the call switch.
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5.3.2.3 Console interconnection

Interconnect the SPKR, GRND and AUX in pins from the appropriate intercom card outputs on the two consoles, or to
talk-back Audio Connectors J36 & J37 on consoles with no intercom board.

5.4 Calibration

Adjust the output level control on the intercom card for more level at the remote speakers or console.

Adjust the external cue level control on the analog output board to set the intercom input level and to balance it with the
cue level of the internal console cue inputs.
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Using Active Balanced Circuitry

Balanced lines have been used for many years and are in continuing use today because of their immunity to stray
pickup. Induced signals appear on both sides of the balanced line. The receiving end of the balanced line responds
only to the difference voltage between the lines which is the desired signal. Induced signals are common to both and
are balanced out.

Transformers have been the mainstay of balanced circuitry for decades. Unfortunately, transformers cause distortion
and ringing, and are susceptible to magnetic flux pickup. Further, good quality audio transformers are very expensive.

The use of op-amp balanced circuitry has the advantage of transformers without the disadvantages. The only caveat
is that careful wiring practices are more important with active balanced than with transformers.

Active balanced outputs and inputs use three wires: +, -, and ground. The + and - terminals are both driven and nei-
ther should ever be connected to ground. For best performance, a three-conductor shielded wire should be used. The
third wire completes the ground circuit. The shield should be connected to the ground at one end of the wire only.

If a two-wire shielded cable is used, it is important that a ground connection be made between the sending and receiv-
ing units. A ground circuit through equipment chassis or through three-prong AC cord ground is also acceptable.

Single-ended audio interconnections lack the interference immunity of balanced hook-ups. For the reason, keep unbal-
anced connections short, direct, and well separated from AC power wires. To drive a single-ended load from an active
balanced source, use coaxial wire: + to center conductor and ground to shield, leaving the - output unconnected. To
feed an active balanced input from a single-ended source, use coaxial wire, connecting the hot center conductor to +.
Connect the shield to ground and put a jumper from ground to -.

When driving an active balanced input from a transformer balanced floating source, use two conductor shielded wire.
Ground the shield at the source end. Establish good ground between the chassis either directly or though AC plug
ground prongs. At the load, connect the + lead to the + input and the - lead to the - input. Put two 300 ohm resistors
in series between the + input and the - input and connect their mid-point to the load ground. This correctly terminates
the source output transformer for optimum frequency and transient response (freedom from ringing) and provides a low
impedance return path for leakage and induced hum. If more than one active balanced load is to be placed across

a floating balanced transformer source, install this resistive termination once only. From that location to the active bal-
anced loads, run three-conductor shielded wire, shield continued from the sources chassis, + from +, - from -, and
ground from the mid-point of the terminating resistors.

To drive a balanced floating transformer load from an active balanced source, use shielded wire. Connect the shield
to source ground and leave the shield open at the load end. Connect + to + and - to -, and establish a good source

ground to load chassis connection, either through a third wire in the interconnect cable or through chassis contact or
AC cord third wire ground.

Interconnections between pieces of stereo equipment require doubling the connections described above without
duplicating the ground connection. Between pieces of active balanced stereo equipment, then, 5 shielded conductors
should be run.

When testing active balanced equipment with single ended test equipment, do not connect the - to test equipment
ground. Most modern test equipment provides balanced inputs. In many dual-trace oscilloscopes, balanced signals
may be displayed by running the two inputs in the “add” mode with one input switched to invert. To perform a test with
single-ended equipment, + and - outputs must be tested independently and their results added. Testing only a single
output results in a 6 db loss in output level.

The active balanced equipment interconnection format makes possible state of the art fidelity. Careful attention to
detail and conservative practice will be rewarded with outstanding flat frequency response, low distortion, and wide
dynamic range.
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RS

Part #

18517

18518

16005

15505

16655

16006

16643

10928

16512

16717

16719

18519

16626

7052

18571

16904

18195

18524

16011

18520

18521

Manufacturer
Part #

CD74HCO8PW

SN74HC157PW

ECJ-2YB1H104 K

ICF-314-T-O

ICF-316-T-O

EEV-FK1V100U R

EEE-FKIE101X P

DNP-15STCC-G-F1

MMSD4148T1G

MMSZ5234BT1

MRA4005-T1

SMAZTV5

B340LA-13

AMP-640456-5

TSM-106-01-T-DV-P-TR

TSM-103-01-T-DV-P-TR

23-21B/T1D-APQHY/A

23-21B/Y2C-AN1P2/2A

LM2940S-5.0

MUNS5314DW1

PIC16F1914 I/PT

SIX CHANNEL CONTROL BOARD PARTS LIST

Reference Description Value Manufacturer
U1,3,9,10,14,15, 74HCO8 TI
19,20,24,25,29,30

U4,8,13,18,23,28 74HC157 TI

C1-3 C5-7,C11-14,17, .1UF PANASONIC
18,C20-23,C26-27.29,

C30-32,35,36,38,39,

40,41,44,45,47,48.49,

50,53,54

125 SAMTEC
J2,8,12,16,20,24 SAMTEC
C4,15,24,33,42,51 10UF PANASONIC
C8-9.,10,16,19,25,28, 100UF PANASONIC
34,37,43,46,52

J4,5,9,13,17,21 KELTRON
D1-6 D10 D13 D19,D25-30, ON SEMICONDUCTOR
D33,34,38,49, D50-54,57,58,62,

D73-78,81,82,86,97, D98-102,105,

106,110,D121-126,129,130,134

D20,36,60,84,108,132 6.2V IW ON SEMICONDUCTOR
D11,17,31,35,55,59,79, MRA4005 ON SEMICONDUCTOR
83,103,107,127,131

D18,32,56,80,104,128 SMAZ7VS5 MCC
D12,37,61,85,109,133 B340LA-13 Diodes Inc
J3,6,10,14,18,22 Amp
JU1/2,3/4,5/6,16/12, SAMTEC
13/14,11/15,26/22, 23/24,21/25,

36/32,33/34,31/35,46/42,

43/44,41/45,56/52,53/54,51/55

JU1,7,11,15,19,23 SAMTEC
D7-9 D14-16 D23-24,33,39, EVERLIGHT
D40-43,D47-48 D63-67,71,72,

D87-91,95,96,.D111-115,119,120

D135-139,143,144

D16,21,22,D44-46,D68-70,092-94, EVERLIGHT
D116-118,D140-142

U5,7,12,17,22,27 +5V NATIONAL SEMI
Q8,11,12,15,Q17-19,Q36-42, MUNS5314 ON SEMI
Q57-63 Q78-84,Q99-105,Q120-126

U2,6,11,16,21,26 PIC16F1914 MICROCHIP

Descrip.

QUAD 2-INPUT POS-AND GATE
QUAD 2-TO-1-LINE DATA
SELECTOR/MULTIPLEXER

SURFACE MOUNT CAPACITOR
0.048 X 0.079 INCHES

14 PIN SMT DIP SOCKET
16 PIN SMT DIP SOCKET

CAP SURFACE MOUNT
POLAR VS-B

CAP SURFACE MOUNT
POLAR VS-D

15 PIN D CONNECTOR

SWITCHING DIODE

ZENER DIODE 6.2V 1W

DIODE

ZENER DIODE 1W
Schotty Rectifier B340LA
5 PIN MTD HEADER

HEADER 6 PIN (2 X 3)

HEADER 6 PIN
(2ROWS x 3) SMD

LED SMT REVERSE
MOUNT WHITE

LED SMT REVERSE
MOUNT AMBER

POS VOLT REG

COMPLEMENTARY
NPN PNP PAIR

FLASH MICROCONTROLLER
32MHZ

Qty

12

36

54

42

42



SIX CHANNEL CONTROL BOARD PARTS LIST

RS Manufacturer
Part # Part # Reference Description Value Manufacturer Descrip. Qty
16575 RCO805FR-0710KL R1,R3-9,14,15,17,23,27-32,34-39, 10K YAGEO SURFACE MOUNT 210
41,42,44,51,54,74,79-104,108,557, RESISTOR 0.048
56,64,69,72,73,78,128,133-158,162,
110,111,118,123,126,127,132,172,
177,180,182,187-212,164-165,181,
186,236,241-266,218,219,226,231,
234-235, 240,270,290,295-320,273,
280,285,288,324,289,294
16019 RCO805FR-071 KL R45-47,65,66,75,119,120,129,173, 10K YAGEO SURFACE MOUNT RESISTOR 18
174,183,227,228,237,281,282,291 0.048 X 0.079 INCHES
17022 ERJ-6ENF2211 R48,107,161,215,269,323 221K PANASONIC SURFACE MOUNT RESISTOR 6
0.048 X 0.079 INCHES
16023 RCO805FR-073 57RL R2,58,112,166,220,274,12,59,113, 357 YAGEO SURFACE MOUNT RESISTOR 36
167,221, 275,26,60,114,168,222, 0.048 X 0.079 INCHES
276,33,61,115,169,223,277,40,62,
116,170,224,278,43,63
14667 RCO805FR-074 K7L R13,105,159,213,267,321,24,25, 4.7K YAGEO SURFACE MOUNT RESISTOR 18
71,76,125,130,179,184,233, 0.048 X 0.079 INCHES
238,287,292
16041 RCO805FR-074 22RL R49,50,68,77,122,131,176,185, 422 YAGEO SURFACE MOUNT RESISTOR 24
230,239,284,293,52,53,67,106, 0.048 X 0.079 INCHES
121,160,175,214,229,268,283,322
16916 RCO805FR-074 7K5L R10,70,124,178,232,286 47.5K YAGEO SURFACE MOUNT RESISTOR 6
0.048 X 0.079 INCHES
14468 ERJ-6GEYRO00 R16,55,109,163,217,271 DNP PANASONIC SURFACE MOUNT RESISTOR 6
0.048 X 0.079 INCHES
16025 ZXMN6AO7FTA Q1-7,14,16,9,10,13,20-35,43-56, 8MM Zetex N TYPE MOSFET 84

64-77,85-98,106-119
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MONITOR BOARD PARTS LIST

LINE PART # DESCRIPTION QTY.
REFERENCE DESIGNATION

3 10886 PCB MONITOR BD 1

20 7602 SHOULDERWASHER FOR TOX220 25

30 5744 CAP 100UF 25V RAD 20% 5
Ref: C1;C2;C8;C9;C10

40 5743 CAP.1UF FILM 3
Ref: C3;C6;C7

50 9124 CAP 100 PF SILVER MICA 1
Ref: C4

60 8191 CAP 10UF 35V ELEC 1
Ref: C5

70 15831 3MM WHITE LED HI BRIGHTNESS 25

Ref: D1;D2;D3;D4;D5;D6;D7;D8;,D09;D10;D11;D12;D13;D14;
D15;D016;D17;D18;D19;020;D21;D22;D23,;D24;D25

80 7012 DIODE 1N4005 1
Ref: D26

20 7786 DIODE 1N4735A 1
Ref: D27

100 1012 DIODE 1N4148 7
Ref: D28;D29;D30;D31;D32;D33;D34

110 10928 15 PIN D¥SUB PC MT STRAIGHT 2
Ref: J1;J2

120 5890 HEADER7 PIN MTA .1 1
Ref: J3

130 11157 RESISTORNETWORK DIP 680 OHMS 1
Ref: J5

140 5892 HEADER3 PIN MTA .1 3
Ref: J6;J7;)8

150 7050 HEADER2 PIN MTA .1 2
Ref: J9;J10

160 10328 TRANSISTOR2N7000 9
Ref: Q1;Q2;Q3;Q4,Q5;Q6,Q7;Q8;Q9

170 10326 RES NETWORK 10K 3
Ref: R1;R2;R3

180 5872 RES 1.0K 1/4W 1% 3
Ref: R22;R24;R26

190 1143 RES 100 OHM 1/4W 1% 3
Ref: R23;R25;R27

200 7514 RES 3.32K 1/4W 1% 1
Ref: R4

210 7533 RES 220 OHM 1/4W 5% 3
Ref: R5;R6;R7

220 1039 SOCKET16 PIN DIP 4
Ref: REF;U2;U4;)4;)5

230 8228 SOCKET40 PIN IC 1
Ref: REF;U3

240 3679 VR 7805 1
Ref: U1

250 10891 IC74HC147N 2
Ref: U2;U4

260 11046 ICPROGRAMMED MONITOR BD 1
Ref: U3

Fo



CONSOLE AUTO CONNECTION

CONSOLE AUTO SWITCH

CONSOLE RESET SWITCH

CONSOLE STOP SWITCH

CONSOLE START SWITCH

CONSOLE MODE SWITCH

CONSOLE SWITCH COMMON

DBY SERIAL DATA OUTPUT +

RJ45 "OUT" SERIAL DATA DUTPUT +

RJ45 "OUT" SERIAL DATA OUTPUT —

DBY SERIAL DATA OUTPUT —

DBY SERIAL DATA INPUT +

RU45 "IN SERIAL DATA INPUT +

RJ45 "QUT" SERIAL DATA INPUT +

RJU45 "IN SERIAL DATA INPUT —

RJU45 "OUT" SERIAL DATA INPUT -

DBY SERIAL DATA INPUT —

RJ45 SHIELD

RU45 SHIELD

RJ45 SHIELD

RJ45 SHIELD

RJ45 GND

RJ45 GND

DBY GND

DBY GND

J
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J5-3

+5V

R28
10K
R20
RCS
470
b RC4
470
R25 RC3
470
R28
RCO
j 012 Y
470 N414B 20 MHz
ISP3 J4-3
c3 c4
cé 4.2-20PF 18PF
10UF
cz L Lo _Locwo
W AT AU AT JUF AT IUF
GND
RCO 15
RC1 16
i
RC3 18 1rcs
RC4 23
RCS 24
RCS
RCE 25 RES
= RC7
RDO [2] S R34
RD1(2) 22—IRD1 10K
RD2 (2] 1RD2 45V
RD3 (2] >5—RD3
RD4 [2] RD4
RDS [2] RD:
RDB (2]
RD7 [2] 0 1ro7
RAO(2)
RA1[2] —IRAT
RA2 (2]
U-r RA3 (2] 2RA3 U2-1 1 MHz CAL
RA4 [2] —RA4 0
5 RAS5 (2] ZIRAS L
3 RCE J2-2 GND
GND
6 PICIBFB74 -
LTC1690 -
RB6
+5v 4<J4—1 ISP1
RB7
4@—2 1sP2
u
PNA4602M
RBLO:7]
RCL0:7.
GND
cis
I
1<
10UF
v4-8
8
2
w1
TERMINATE cl4
LTC1690

CONSOLE +15V  JI—4

J6-5 RJ45

J5-5 RU4S

J7-6  DBY TOP OF HOUR RESET

TOP OF HOUR RESET

TOP OF HOUR RESET

45V
A
010
IN4005
>
)
1 u2
7805
oM
2 oy —L_cn
T 1bour T U

»
Lat®

CONSOLE GND  J1-3

F-10

REVISION RECORD

ECO NO: APPROVED;

DATE:

ADD Cl4, C15

5-9-03

CONPANY: RADIO SYSTEMS INC
TITLE:
P CLOCK/TIMER CT2002 CONSOLE VERSION
SIRKIS
CHECKED DATED: CODE. SIzE DRAWING NO: REV:
N
RELEASED: DATED:

SCALE:  NONE

SHEET:1  OF 2




REVISION RECORD
+5v
LTR ECD NO: APPROVED: DATE:
B ADD C14, CI5 5-9-03
R2
2.2k
Rt
ROO (13 fas03
2.2k
R4
45V 10
R6
2.2
. . D
RO1C13 IN4403
2.2k
R7
100
45V
R27
2.2
R26
RD2 (1] Ies03
2.2k
R30
100
45
R33
2.2
R32
RD3 11 E:&4D]
2.2k
R35
100
+5v
R37
2.2K
R36
13
RD4 (11 2N4403
2.2k C
R38
100
+5v
R12
2.2K
RN
RDS (11 554403
2.2k
RI3
100
+5v
R18
2.2k
R17
RD8 (1] INs403
2.2k
R21
100
+5v
R4t
2.2k
R40
14
RD7 [T gNMOJ
2.2k
R42
100
® 15 3 2 1 B 17 4 " 10 8 5 5 7 7 o] 16 15 3 2 1 B 1 4 n 10 8 5 5 2 7 9| 1 15 3 2 1 B 17 ‘ " 10 8 3 5 2 7 |
a8 ¢ Dl &l T 0Pl A2 B2 C2 2 Z Z Z  0P2 At B o Dot £ A T 0Pt Az B2 7 02 7 fFz Gz DP2 a8l ¢ Dl & Fl T 0Pl A2 2 7 2 2 2 2 DP2
v oSt Ds2 0s3
0y DUALLED7CC DUALLED7CC DUALLED7CC
!\\ !!\\
D9
Al A2 CAl CA2 Al A2
1 13 1 13 1 3
45V +5V
45V
R9 R8
270 270 et0
1K
o b b b b b
E a6 E a5 Q4 E 3 E a2 E al
. ST W RAS [1] & n7000 RA4 [1) £ 2N7000 RA3 [1] G 2N7000 RAZ [1] ¢ 2N7000 RATCN) & 2N7000 RAO 1) £ 2N7000
S S S S S S
o1 e 02 e =
COMPANY:
= = RADIO SYSTEMS
COLON LEDS
TITLE:
CLOCK/TIMER CT2002 CONSOLE VERSION
SIRKIS 4-4-02
CHECKED: DATED: CODE: SIZE: DRAWING NO: REV:
BLANK BOARD 144008
QUALITY CONTROL: DATED: o ASSENBLY 144018
RELEASED DATED:
SCALE: NONE SHEET:2  OF 2




L 02,
() ()
03, o4,
o L o)L L)L,
DS1 DS2

I
Ut

144008

CT2002 CLOCK/TIMER
BLANK BOARD 144008
ASSEMBLY 144018

CONSOLE VERSION

F-12

i

C4

C5

Y1

() (e o (e

R14

pe)

() (e

o O

c6 DICH

Ori
13

C2
C7 C8B C9 Clo
R19
- R20
S R23
R R25
R29
R28
&
c#  C%
J7

C1

SR Ors
R21 -O Dmo

R26(C> €DR27

u4

£19

C12

R31
R34

R30 € Doﬁ
R:2(> €DR33

J4

R35 €D sz

R39

JU1|:|

45

J6

R36(> €DR37
R38 €D (::::>ms

RO €R4

R42 €D | a1

Jup 144008

CT2002 CLOCK/TIMER CONSOLE VERSION
BLANK BOARD 144008
ASSEMBLY 14401B



LINE

10
20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

220

230

PART #

14400
5729

2816

1143

1030

9806

3558

5872

10815

5743

8192

7012

1012

9330

7786

13051

10927

10797

5744

8191

6119

10328

CT-2002 CLOCK/TIMER PARTS LIST
DESCRIPTION
REFERENCE DESIGNATION
CT-2002 CONSOLE C/T DETAIL
RES 2.21K 1/4W 1%
Ref: R1;R2;R5;R6;R12;R11;R18;R17;R27;R26;R33;R32;R37;R36;R41;R40
RES 10.0K 1/4W 1%
Ref: R22;R28;R24;R34;R14;R16;R19
RES 100 OHM 1/4W 1%
Ref: R4;R7;R13;R35;R21;R38;R30;
RES 470 OHM 1/4W 5%
Ref: R20;R23;R25;R29;R31
RES 120 OHM 1/4W 5%
Ref: R39
RES 5.11K 1/4W 1%
Ref: R8;R9
RES 1.0K 1/4W 1%
Ref: R10;R15
RES 22 OHM 3W 5%
Ref: R3
CAP .1UF FILM
Ref: C7 THRU C13
CAP 30PF SILVER MICA
Ref: C5
DIODE 1N4005
Ref: D10
DIODE 1N4148
Ref: D12
DIODE 1N5817
Ref: D13
DIODE 1N4735A
Ref: D11
3MM RED LED HI BRIGHTNESS
Ref: D1 THRU D9
CAP 4.2-20PF TRIMMER
Ref: C3
LED DUAL SEVEN SEGMENT RED
Ref: DS1;DS2;DS3
CAP 100UF 25V RAD 20%
Ref: C2
CAP 10UF 35V ELEC
Ref: C6
TRANSISTOR 2N4403
Ref: Q7 THRU Q14
TRANSISTOR 2N7000
Ref: Q1 THRU Q6

F-13

QTY.

16



LINE

240

260

270

280

290

300

310

320

330

340

350

360

370

390

400

410

420

430

440

450

480

490

PART #

3679

14505

14359

1011

8228

11338

14504

7050

5892

7051

5890

7903

2846

9292

7601

11073

5758

7535

13132

11072

7281

14506

DESCRIPTION
REFERENCE DESIGNATION
VR 7805

Ref: U2

IC LTC1690

Ref: U4
PHOTODETECTOR

Ref: Ul

SOCKET 8 PIN DIP

Ref: REF;U4

SOCKET 40 PIN IC

Ref: REF; U3

RJ45 VERTICAL SHIELDED
Ref: J5;J6

CONNECTOR 9 PIN D FEMALE
Ref: J7

HEADER 2 PIN MTA .1
Ref: J2

HEADER 3 PIN MTA .1
Ref: J4

HEADER 4 PIN MTA .1
Ref: J1

HEADER 7 PIN MTA .1
Ref: J3

HEADER 2 PIN SINGLE ROW .1
Ref: JU1;JU2

HEAT SINK T0-220

Ref: REF; U2

NUT KEP #4

Ref: REF; U2

SIL-PAD TO-220

Ref: REF;U2

LED SPACER

Ref: REF; D5 THRU D9
JUMPER PLUG .1

Ref: REF; JU1;JU2

CAP 470 UF 25V ELEC
Ref: C1

CRYSTAL 20 MHZ

Ref: Y1

LED SPACER

Ref: REF;D1;D2;D3;D4
CAP 18PF SILVER MICA
Ref: C4

IC PIC16F874

Ref: U3

F-14
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LINE

500

510

520

PART #

9320

1014

7792

DESCRIPTION

REFERENCE DESIGNATION
SCREW PHIL PH 4-40 X 5/16

Ref: REF; U2

CAP 10UF 25V NP

Ref: C14;C15

RES 1.62K 1/4W 1%

F-15

QTY.



L. PGM MIX BUS J3B-1 >—
L. PGM MIX BUS Jaa—n%

R. PGM MIX BUS na—ﬁ%
R. PGM MIX BUS 435—5%

L. AUD MIX BUS 43579%
L. AUD MIX BUS JSB%DF

R. AUD MIX BUS JJBAJF
R. AUD MIX BUS 4357\%

TEL MIX BUS J3B-17 >——
TEL MIX BUS JJB%BF

c139

NE5532

R279  VR2I
2,00k 10K

L._PGM_MONITOR _INPUT
13]

2 1.00K

1
L. PGM OUTPUT LEVEL ADJ

C163

U43-A
NE5532

R._PGM_MONITOR_INPUT
31

1.00K

R. PGM OUTPUT LEVEL ADJ

c138

L._AUD_MONITOR_INPUT
3]

2 1.00K
1
L. AUD QUTPUT LEVEL ADJ

GND

ci62

NE5532

R353 VR24
2.00K

R._AUD_NONITOR_INPUT
(3]

10K

2 1.00K
1
R. AUD OUTPUT LEVEL ADJ

GND

c137

NES532

R277 VR2S
1.00)

TEL_MONITOR _INPUT
31

10K

K

2 1.00K

1
TEL OUTPUT LEVEL ADJ

c180

U36-8
NE5532

c1Bt

U37-A
GND NES532

R273

10.0K
R297

c182

U3B-A
NES532

R274

10.0K
R299

U3g-8
GND NE§532
c183
c193
1D0UF
U3g-A
GND NES532

R275

10.0K
R301

ciB4

c194

c170
%3071 L. PGM OUTPUT -
SPF
R361 R341 R316 R263
+15VD
10.0K 10.0K 226K 10.0K
R254
c142 392 NES532
R285 R250
-00220F L—y32-2 L. PGM OUTPUT - 5 0.0k | U3I-B M
VR27 23-2 L. PCM MTR +
L. PeM 1
432-3 GND 10K Vi 3 oND
[ 023-1 L. PGM MTR - =
—<J32-1 L. PGM OUTPUT + 1 -
133 321 NES532 U26-A +15VD
.0022UF LU339AN u26-C
R262 R284 LN335AN
R362 R342
oo | M270 10.0K 10.0K
10.0K 10.0K o =
%304 L. PGM OUTPUT + gg& 5PF L. PGN PEAK LED CAL
GNDD
B ——
%3075 R. PGM OUTPUT - {
5PF
R363 R343 R318 R265
A% +15VD
10.0K 10.0K 226K 10.0K
R255
302
c127 sy | NESS32 249
—<J32-4 R. PGN OUTPUT - yp,g L3 f0.0k | $32-8
23-6 R. PCM MTR +
10K R. PGM 1 o
(30-3 oND > METER CAL L
) Gaan | {23-3 R POM MR - =
C130 %3275 R. PGN OUTPUT + IN270
.0022UF NESS32 D24 26~
2 R264 R286 LM339AN
R364 R344 L
oo | 270 10.0K 10.0K
10.0K 10.0K - =
L—30-3 R. PGN OUTPUT + e 5PF R. PGM PEAK LED CAL
GNOD
oND GND Steve - —
74
%194 L. AUD QUTPUT - 5P£F
R365 R345 R320 R267
A% +15V0
10.0K 10.0K 226K 10.0K
R256
c12s 392 NE5532
289 R252
002208 - -
%m 2 L AUD QUTPUT 5 , ook | | ss-e
VR29 1 23-8 L. AUD MTR +
J31-3  GND ok LA AL GND
23-7 L AUD MTR - =
—<y31-1 L. AUD QUTPUT + 1 U33-A ¢
c128 NESS32 uz7-A
.00220F 266 288 LM339AN V27—
LU339AN
R366 R346
oo | 270 10.0K 10.0K
10.0K 10.0K 75
——Cu29-1 L. AUD QUTPUT + R 5PF L. AUD PEAK LED CAL
aNoD
GND GND Ceve —
ci76
%2975 R. AUD QUTPUT - <
5PF
R367 R347 R322 R269
A% +15VD
10.0K 10.0K 226K 10.0K
R257
392
c10 rogr | NESS32 R251
%3\74 R. AUD QUTPUT - 100k | U34-8 4™
vrso 13 o Auo ) J23-10 R. AUD WTR +
(20-3 GND 10K METER CAL L ono
2 Gsa-n 023-9 R. AUD MTR - =
€131 J31-5 R AUD QUTPUT + 1
.0022UF NESS32
R268
R368 R348
oNpp | N270 100k
10.0K 10.0K 77 =
- R325 R. AUD PEAK LED CAL
%zg 3 R AUD QUTPUT + haas 5PF oD
GNDD
GND GND Ceve =
—<33-6 TEL OUTPUT - T oo
—Qsa—z TEL OUTPUT - <
5PF
R369 R349 R324 R271
A% +15VD
10.0K 10.0K 226K 10.0K
e <52 TEL DUTRUT - fasd NEss32
293 R253
-0022UF vt 3 10.0k | U3s-B
%354 TEL OUTPUT - 10K
2 U23-12 TEL MTR + 3
TEL ) N0
5-3 GND ‘Z METER CAL 3 L
Gas-h 923-11 TEL MTR - =
26 —{35-1 TEL ouTRUT + NES532 Lu3sa
.0022UF uz8-D
R270 R292 LM33OAN LM339AN
t—35-5 TEL OUTPUT +
R350
70
M oNDD | N270 10.0K 10.0K
10.0K 0.0x c179 =
>—<J334 TEL OUTRUT + hae 5PF TEL PEAK LED CAL
%33 3 TEL OUTPUT SNOD
- + L
GND GND Cleve =
U33-9 GND = =
GND

+15VD
J24-7 PEAK LED +15V

124-3 L. PGM PEAK LED

J24-1 R. PGM PEAK LED

J24-4

L. AUD PEAK LED

R. AUD PEAK LED

J24-5 TEL PEAK LED
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REVISION RECORD

LTR £CO NO: APPROVED: | DATE:
8 ADD w1 1-9-06
+7.5v
1 16 1 16 1
Vo0 Vo0 VoD V0D V00
3-8 VS VEE| yy_g VSS_ VEE| yjp-g NSS_ VEE| yo_g NSS  VEE| yg_g SS  VEE
4051 o S s g ST eost g S s g AR B
Tow Low Leow Lo Lom 1 e vy
T AUF /‘[\ AUF /‘[\ U /‘J\ UF /‘J\ F /'[\ AR ?
8 uss—c & ys-c & yi-c & vas-c 8 y2s-c 8 uss-c 8 u2s-c
4 NESS32 4 NES532 & NESS32 G NESS32 4 NESS32 4 NESS32 4 NESS32
Lo Lo Leow Lo Lo Low Lew
AUF AUF UF UF 3 UF AP
-15v
Lo Lo v
T U T U ?
8 uso-c & uir-c & _ui-c & uaic 8 usn-c 8 uz20-c 8 v22-c
4 NES532 4 NES532 & NES532 G NES532 F NES532 4 NES532 4 NES532
1 cia7 L
AUF
15V
+15V
& vai-c 8 vis-c 8 us-c 8 yaz-c € uss-c [ usr-¢ L us-c
4 NES532 4 NES532 & NES532 T NES532 G NES532 4 NES532 G NCa558
~15v
GND
+15VD
1 ci23
3 u28-€ 3 y26-€ v2s A AUF
15 LM338AN |5 LM339AN LM339AN
ci24 GNDD
T RV
-15v0
+15v0
I ci57 I ci56 l cis3
AUF AUF U
8 3 8
31-c U34-C u35-C z9-G uso-c Us3-C us2-c
4 NESS32 4 NES532 & NESS32 G NESS32 7 NESS32 4 NESS32 4 NESS32
ciss ci54 ciss
I AUF I AUF T UF
-15v0
GND
coweanr: RADIO SYSTEMS
LOGAN TOWNSHIP, NJ
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+15VP

A

THD NULL

c161

R23

CUE BUS

13572%
135—22%

15.0K
Rap  47OPF

€30
CUE BUS

J4-1

82.5K
+15VP +15VP

b4

1.
IVCC_A VCC_B
oF SR33 7[0S -
§R44 E 00K /
4.99K 8
"

R34

VAV £
MUTE1[2,31 100K 9
GND

10UF
Us1-A c25
0

NE5532

R19
47

R351
1.00K 2 6 5 3 c1z

P

u2
LM4765

TE_AGND_A

100PF

R32 TANDYBY_A

4.02K

GND c5 J4-2
JUF STANDBY_B
10 GNDP
MUTE_B GND_B

49-10 131

~15VP

FRONT PANEL CUE 1241
LEVEL ADJUS +7.5V
clas RSB 09
'
€
™ IN4148
R31 R259
EXT GUE IN ~ 4374 >—AAAN——————————AAA— -
4.99K 4.99K c29
D4 100
4148
R310 R260 U29-B 10UF 5 c33
EXT CUE IN + J37-5 NES532 UF
4.99K
50K 2 GNO GND
IG

VEE

R52
100

€39
100UF

GND

4.99K VR2

R281 c146 !

4.98k 100PF
GND

c145 L cia3

100PF  ~T~ 100PF
ND GND

— GND

GND

GND  J37-3 c166
GND
R357 R339 c169
TALK BACK IN — J3772>—/\/\/\/74\/\/\/—‘
4.99K 4.99K cieg 47PF
R315
R359 R340 U29-A 10UF 49.9K
TALK BACK IN + J37-1 NES532
4.99K 4.99K
VR26 . R314
c167 L cies R313 168 50K A4 J36-2  TALK BACK OUTPUT —
100PF 100PF 4.99K 100PF -
U30-A
NE5532 €132,
L ow 1 ow | aw GND cB2
B - - R261
J36-3 TALK BACK OUTPUT GND
10.0K
R283
c141
10.0K .0022UF
REMOTE TALK BACK CONTROL J36-4
R282
0 SQUALK BOARD JI-1 z J36-1 TALK BACK OUTPUT +
6.4
+15V0 FRONT PANEL TALK BACK SWITCH 49-1 U30-8
A GND —— NES532
D5 +15VD
!! 1N4005
R9
1.00K
+15VD TIMER RESET BUSS J5-3
R376 TIMER RESET BUSS J2-3
CURRENT LIMITED +15V J36-5
1.00K
— ] MUTE! [2,3) TIMER RESET TO MONITOR BOARD J3-1 47-3
D3 iN414B
IN4148 Q4 Q3
2N4401 2N4401
GNDD
R36
GNDD
HEADPHONE CONTROL A J9-6 >—/\/\/\,7ﬂ HEADPHONE_A 3] L L L L
™ - - - -
R21
HEADPHONE CONTROL B J9-4 (] HEADPHONE _8 (3]
™
R18
HEADPHONE CONTROL C  49-2 (] HEADPHONE_C  [3] MUTE 1 BUSS J5-5 J7-5
™
MUTE 1 BUSS J2-5 a6
MUTE? 2N4401
R17 R20 R3S 12,31
™ ™ ™
GNDD | GNDD | GNDD
— — — GNDD
MUTE 2 BUSS J5-4 J7-4
RS
MONITOR CONTROL € 4815 >—— AAA—— (T JMONITOR_C  [3 MUTE 2 BUSS J2-4 05
™ MUTE2 2N4401
R25 €3]
MONITOR CONTROL B J9-5 (T]MONITOR B [3
™
R29
GNDD
MONITOR CONTROL A 48-7 (JMONITOR_A (3] 1 1
™ = =
R28 R24 R7
™ ™ ™
NOT USED 43—z>
GNDD | GNDD | GNDD

CUE SPEAKER +/-

CUE SPEAKER GND

EXTERNAL TIMER RESET OUTPUT

EXTERNAL MUTE 1 OUTPUT

EXTERNAL MUTE 2 OUTPUT

+15VD

+15VD

+15VD

+15VD

+15VD

+15VD

€63
EXT IN 1 L- J19-2
R100 LEVEL TRIM R94
EXT IN 1 L= J21-2
4.99K 3 4.99K
VRE
10K c91
2 EXTIL
! Us-A 22UF W
R70 R77 NESS32
EXT IN 1 L+ J21-1
4.99K 4.99K
EXT IN 1 L+ J19-1
€56 p—-1
100PF 100PF
GND GND
GND J19-9 L L
GND J21-3
GND
EXT IN 1 R— J19-6 -
R99 LEVEL TRIM R91
EXT IN 1 R=  J21-4
4.99K 3| ey 4.99K
10K
2 EXTIR
h 131
R69 R74
EXT IN 1 Rt J21-5
4.99K 4.99K
EXT IN 1 R+ J19-3
css L c6o R78 c51
00PF 100PF 23.7K 47PF
GND GND GND GND
c80
EXT IN 2 L- J20-2
R158 LEVEL TRIM R140
EXT IN 2 L— J22-2
4.99K 3 4.99K
e co4
2 < (T EXT2L
&3]
! Ul4-A 220F
R118 R134 NE5532
EXT IN 2 L+ J22-1
4.99K 4.99K
EXT IN 2 L+ J20-1
c7o L c8r R133 66
00PF 100PF 23.7K 47PF
GND J20-9 1 ow 1 ow 1 ow GND
GND J22-3
c79
GND
EXT IN 2 R- J20-6>
R157 LEVEL TRIM R137
EXT IN 2 R- J22-4
4.99K 3 VRS 4.99K
10K C90
2 EXT2R
1 131
UN4-B 22UF
RII7 R131 NE5532
EXT IN 2 R+ J22-5
4.99K 4.99K
EXT IN 2 R+ J20-3
ces L c78 R132 85
00PF 100PF 23.7K 47PF
G6ND GND GND GND
+15vD +15V TD INPUT BOARDS J5-11
D1
TO CLOCK/TIMER  J3-4 J7-1 EXTERNAL +15VD +15V TO INPUT BDARDS J2-11
IN4005
TO INPUT BOARDS  J5-1 % +15V TO INPUT BDARDS J5-12
TO INPUT BOARDS  J2-1 % +15V TO INPUT BOARDS J2-12
TO INPUT BOARDS  J5-2 >— +15V FROM POWER SUPPLY J6-8
TO INPUT BOARDS J2-2 >— GND FROM POWER SUPPLY J6-9
TO MONITOR BOARD J97\5>—< GND TD INPUT BOARDS U34-1
+15VD FROM POWER SUPPLY J6-7 GND TO INPUT BOARDS J34-2
j—csa Hog
GNDD FROM POWER SUPPLY J6-6 I 100UF ]\mm GND TO INPUT BOARDS J34-3
GNDD TO CLOCK/TIMER ufs% —15V FROM POWER SUPPLY J6-10
GNDD TO INPUT BOARDS J5-7 >—‘ =15V TD INPUT BDARDS J5-14
GNDD TO INPUT BOARDS J2-7 —15V TO INPUT BDARDS J2-14
GNDD
GNDD TO INPUT BOARDS J5-B =15V TD INPUT BOARDS J5-15

GNDD TO INPUT BOARDS J2-8

GNDD FROM POWER SUPPLY
SEE NOTE BELOW

—15VD FROM POWER SUPPLY

MILLENIUM ]

EXTERNAL GNDD  J7-2

J6-5

Q

€50
100UF

-15VD

D CONSOLES ONLY

VERIFY THAT JI=3 IN CONSOLE POWER SUPPLY IS CONNECTED TO GROUND
w1

INSTALL

CLIP OFF J6-6

~15V TO INPUT BDARDS J2-15

REVISION RECORD
LTR ECO NO APPROVED: DATE:
B ADD W1 1-3-06
c106
EXT IN 3 L- J25-2
R231 LEVEL TRIM R222
EXT IN 3 L= J27-2
4.99K 3 VRi2 4.99K
10K €92
2 EXT3L
1 U24-A =
R182 R210 NEsssz 22F
EXT N 3 L+ J27-1
4.99K 4.99K
EXT IN 3 L+ J25-1
ces L ciwo7 R209 cas4
100PF 100PF 23.7K 47PF
GND GND GND GND
GND 25-9 L L L
GND J27-3
cios
GND
EXT N 3 R- J25-6)—
R230  LEVEL TRM R219
EXT IN 3 R- J27-4
4.99K 3 VRN 4.99K
10K ca7
2 EXT3R
1 220F 2
RIB1 R207 ‘:‘%gggz
EXT IN 3 Rt J27-5
4.99K 4.99K
EXT IN 3 R+ J25-3
ces L cios Rz208 c83
100PF 00PF 23.7 47PF
GND GND GND GND
c1s
EXT IN 4 L- J26-2
R248 LEVEL TRIM R246
EXT IN 4 L- J28-2
4.99K 3 VRis 4.99K
10K ce3
2 EXT4L
&3]
1 U25-A
R233 R237 NES532 2aur
EXT IN 4 L+ J28-1
4.99K 489K
EXT IN 4 L+ J26-1
crz - L cm Re236 1o
100PF I00PF 23.7K 47PF
oD 4268 | owo | owo | a0 GND
GND J2B-3
C116.
GND
EXT IN 4 R—  J26-6)>—
R247  LEVEL TRM R243
EXT IN 4 R-  J28-4
4.99K 3 VR14 4.99K
10K c8s
2 EXT4R
131
1 U25-8
22UF
R232 R234 NE5532
EXT IN 4R+ J28-5
4.99K 4.99K
EXT IN 4R+ J26-3
et L cins R235 €108
100PF 100PF 23.7K 47PF
GND GND GND GND
+7.5V
5V {Js—s GND TO MONITOR BOARD +7.5V TO MONITOR BOARD ~ J9-9
’—<J3ﬂ*3 GND TO INPUT BOARDS +7.5V TO INPUT BOARDS JS5-6
ks c58
»—stﬂz GND TD INPUT BOARDS +7.5V TO INPUT BOARDS  J2-6 100UF
'—<Dﬂf7 GND TO INPUT BOARDS +7.5V FROM POWER SUPPLY J6-2
GND
'—<J3Bfﬂ GND TO INPUT BOARDS -7.5V FROM POWER SUPPLY J6-#4 —
~<:>afn GND TO INPUT BOARDS ~7.5V TO INPUT BOARDS J5-9 H s
+ 100UF
c16
"\ 100UF %Jsfwz GND TD INPUT BOARDS ~7.5V TO INPUT BOARDS J2-9
QB*\S GND TO INPUT BOARDS =7.5v
+15VP
~<35—\s GND TO INPUT BOARDS
n +15VP TO SQUAWK BOARD  J1-3
c26 >—<354S GND TO INPUT BOARDS c1o
Toour +15VP FROM POWER SUPPLY JB-3 }
‘—65*20 GND TO INPUT BOARDS
1UF GND
GNDP FROM POWER SUPPLY J8-1 c3 ce —
‘—éﬂ*l} GND TO INPUT BOARDS 100UF AUF —
GNDP TO SQUAWK BOARD  J1-2 J6-1 GNDHP FROM POWER SUPPLY
»@afu GND TD INPUT BOARDS
-15VP FROM POWER SUPPLY J8-2 Hocy - — c7
‘—65*25 GND TO INPUT BOARDS 100UF — JUF c9
GNDP GNDHP |
(38-26 GND TO INPUT BOARDS !
{ + 1UF sro
GND -15vP =
-15v =
coweanr: RADIO SYSTEMS
LOGAN TOWNSHIP, NJ
TITLE:
DRAWN: SIRKIS DATED:
3-19-2003
CHECKED: DATED CODE SIZE: DRAWING NO: REV
BLANK BOARD 147998
ASSEMBLY NILLENIUM-A 5 PIN 153718
QUALITY CONTROL: DATED: D ASSEMBLY NILLENIUM-A RJ45 153728
ASSEMBLY MILLENIUM-D 5§ PIN 153738
- ASSEMBLY MILLENIUM-D RJ45 153748
RELEASED: DATED:
SCALE: FuLL SHEET: 2 OF 3




REVISION RECORD

LTR ECO NO: APPROVED: DATE:

sy B ADD W1 1-9-06
RIS

L._PGM_MONITOR_INPUT [ AAA; 13

THD NULL

4.99K
RI14

L._AUD_MONITOR_INPUT [ AAA- ", [>:E]
0.3]

4.99K
R113
TEL_MONITOR_INPUT [ A A/, 15 1y
01,31
4.99K us
R116 1 2150A
CUE_MONITOR_INPUT [>—AAA, 3 c100 {MH HEADPHONE OUT PREFADER L-

499K common [
R153

X AN !

2,31
4.99K U17-A
R156

R53
ExTaL 5 GND —— NES5532

L cs
AN = 0022UF 1 8 33.2K
2,31 R202 +7.5V
4.99K 100K R121 R61 C34 +15VP +15VP
R154 41373 GND 00K 100PF
5 DV 2 GND GND EC+2  GND Ec-

R177 v+ ECH =
{m% HEADPHONE OUT PREFADER L—

N 220F

46.4

4.99K

RI55 -

al 1 1
= 1 oo 2 6 5 3 o3 o ; [ vee s .
4 - UF =
B34 WA 7 ws-a ooz20r o ook 10-3 HeADPHONE ahcK LEFT
" 4.99K INH c ] A 4051 s
c40 47
¢ ¢ 1 " Z ¥ { HEADPHONE QUT PREFADER L+ 5 }E
e AVAVAY a3-1
MUTE _AGND_A 07
<:|[HZE]ADPHDNE,A P 1008F i PEKE1BCA
HEADPHONE _B u17-8 L - STANDYBY _A
R89 RB8 R87 R90 R198  SR201 SR199 S R200 < - NES532 o35 -1 HEADPHONE OUT PREFADER L+ oD R8O " J10-2  HEADPHONE GND
4.99K 4.99K 4.99K 4.99K 4.99K 4.99K 4.99K 4.99K GE—EADPHGNLC - R50 — 4.0k
€21 =

STANDBY _B
J9-12 FRONT PANEL HEADPHONE GND 10 GNDHP
MUTE_B GND_B }E 06
P6KE18CA

\

20.0K

LEVEL ADJUST -

— — — — — = — — o Swar " -
- - - - - n n n +15v -16V IN414B ook * 1 e
GND 08 12 J10-1  HEADPHONE JACK RIGHT
= u4 - 47
6 9 10 n 7 21504 3 GND E
INH ¢ 8 A — U3
R._PGM_MONITOR_INPUT e 13 v £C- - R37 _| 13 LM4785
-PeM_| =N OV 00K 100PF —15vP
4.99K w26
R._AUD_MONITOR_INPUT Mog 14, cio1 -IN
e - VY e L 1 33.2k
4.99K +15v
R105 47PF
THD NULL A
TEL_MONITOR_INPUT [ AAA, 15 |, R180
03 A —AAA— €cs2  GND THD NULL
108 23.7K ) .
CUE_MONITOR_INPUT [ AAA, 12 1y cioz { J11-6 HEADPHONE OUT PREFADER R— VRS
12,31 R206 50K
ey common |2 2 RI79
R145 1 £.99K 1 —/\/\/\,~—<va4 HEADPHONE OUT PREFADER R— c19
XTI CO—AAN ¢ r 464
(2.3] c74
4.99K 18-
RI48 N NES532 Lo 100PF "
EXT2R 5 = 0022UF GND 2150A
47PF
2.3 R192 L 7 s
4.99K 100K R122 =
R146 ) —AAA— +— -9 oo v+
EXIR [>-AN, oND 10.0K eND 392K
" 4.99K - R130 - = < J12-1 CONTROL ROOM MONITOR L+
RI47 — AAA— L oy R165
4 -IN out
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10
20
30
40
50
60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230
240

250

PART #
14799
2828
1009
8883
5876

10813

10813

5716

5723

5873

5726

8794

2816

2816

5872

8813

1143

9299

5882

5729

14810

5727

5734
5725

7512

Analog Output Board Parts List

DESCRIPTION

REFERENCE DESIGNATION

MILLENIUM OUTPUT BOARD DETAIL

RES 4.7 OHM 1/2W 5%

Ref: R19

RES 47 OHM 1/2W 5%

Ref: R46;R47

RES 1.8K 1/2W 5%

Ref: R242;R241;R240;R238;R239

RES 100K 1/4W 1%

Ref: R34;159;162;187;192;197;202;1;10

RES 4.99K 1/4W 1%

Ref: R15;R16;R44;69;70;74;77;79-91;94-118;131;134-137;140-158
RES 4.99K 1/4W 1%

Ref: R160;161;181-186;188-191;193-196;13;198-201;14;203-207;210
219;222;225;230-234;237;243;246-248;259;260;280;281;310-313
339;340;357-359

RES 1.0 MEG 1/4W 1%

Ref: R8;21;24,25;28;29;163;164;35;36;11;12;41;17;58;64,7;360;377
R18;R20

RES 4.02K 1/4W 1%

Ref: R78;38;60;306;308;65;337;338;32

RES 46.4 OHM 1/4W 1%

Ref: R173;175;177;179;165;211;213;215;217;123;125;127;129;282;294

296;298;300;302;167;169;314;326;328;330;332;334;171
RES 20.0K 1/4W 1%

Ref: R50;R42;R66;R71

RES 221 OHM 1/4 W 1%

Ref: R31;R55;R43;R73;R67

RES 10.0K 1/4W 1%

Ref: R229;119-122;216;4;124;218;126;214;128;212;261-276;130;
283-293

RES 10.0K 1/4W 1%

Ref: R295;297;299;301;303;305;307;309;5;327;226;329;331;333;335;
170;341-350;352;354,;356;227;228;6;3;361-370;172
RES 1.0K 1/4W 1%

Ref: R33;37;277;223;351;9;45;61;27;54;371-376

RES 226K 1/4W 1%

Ref: R319-325;316-318

RES 100 OHM 1/4W 1%

Ref: R224;57;52

RES 2.0K 1/4W 1%

Ref: R336;278;353;355;279;304

RES 4.7M 1/4W 5%

Ref: R253;249-252

RES 2.21K 1/4W 1%

Ref: R56;62;39

RES 23.7K 1/4W 1%

Ref: R209;76;178;176;180;220;221;235;236;244;245;92;93;174;208;
132;133;75;138;139

RES 15.0K 1/4W 1%

Ref: R49;23

RES 187K 1/4W 1%

RES 392 OHM 1/4W 1%

Ref: R256;254;257;258;255

RES 82.5K 1/4W 1%

Ref: R22
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260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

PART #
7513

10383

7482

5739

5743

5863

5860

5744

7012

1012

7535

15339

5865

14824

5751

6118

14850

6119

7995

1014

15340

1049

1011

1011

1039

13049

1027

DESCRIPTION

REFERENCE DESIGNATION

RES 49.9K 1/4W 1%

Ref: R315;R2

CAP 5PF DISC 500V 5% NPO

Ref: C170-C179

CAP 470PF 50V DISK

Ref: C11

CAP 100PF DISC 5% 100V

Ref: C13;19;25;34;38;40;49;55-57;60;64,69;70;78;81;85;86;104;107
111;112;115;119;137;143-146;161;165-168
CAP .1UF FILM

Ref: C5-7;9;10;12;22;24;33;36;37;43;52;62;71;82;109;113;114;117;
120-124;147-160;164

CAP .0022UF 50V FILM

Ref: C45;125-133;140-142;46-48;14;15;27;28;31;32;17;18;20;41;42;
CAP .01UF 5% 50V FILM

Ref: C189

CAP 100UF 25V RAD 20%

Ref: C2;C3;4:8;16;26;39;50;54;58;59;103
DIODE 1N4005

Ref: D1;D5

DIODE 1N4148

Ref: D2;D3;D4;D8;D9;D10

CAP 470 UF 25V ELEC

Ref: C1

DIODE 1N270

Ref: D11-D30

CAP 1UF 20% 50V ELECT

Ref: C44

TRANSIENT VOLTAGE SUPPRESSOR
Ref: D6;D7

TRANSISTOR P1086

Ref: Q7

TRANSISTOR 2N4401

Ref: Q3;Q4;Q5;Q6

POT 50K TOP ADJ

Ref: VR1;VR2;VR3;VR4;VR5;VR6;VR26
TRANSISTOR 2N4403

Ref: Q1;Q2

POT 10K TOP ADJUST

Ref: VR8-VR25;VR7;VR27-VR31

CAP 10UF 25V NP

Ref: C23;29;30;35;67;68;188

IC VCA 2181LB

Ref: U1;U4;U5;U7;U8

CAP 100UF 25V NP

Ref: C190-194

SOCKET 8 PIN DIP

Ref: REF; U6;U9;U14;U15;U16;U17;U18;U20;U21;U22;U23;U24;U25;U29

SOCKET 8 PIN DIP

Ref: REF;U30;U31;U32;U33;U34;U35;U36;U37;U38;U39;U40;U41;U42;U43

SOCKET 16 PIN DIP

Ref: U10;U11;U12;U13;U19;J9
IC LM4765T

Ref: U2;U3

SOCKET 14 PIN DIP

Ref: REF;U26;U27;U28

F-21

QTY.

10

34

40

28

12

14

14



LINE
530

540

550
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570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

PART #
1010

3675

1042

6120

5752

5756

5753

11338

7050

5892

7051

5890

5891

5749

7502

5893

7872

13047

7646

9142

14892

7518

9048

9662

DESCRIPTION
REFERENCE DESIGNATION
IC 5532

Ref: U9;U14-U18;U20-U25;U29-U43
IC 4558

Ref: U6

IC LM339N

Ref: U26;U27;U28

IC 4051

Ref: U10;U11;U12;U13

IC 4053

Ref: U19

HEADER 26 PIN DUAL ROW .1
Ref: J38

HEADER 5 PIN

Ref: J7;36;37

RJ45 VERTICAL SHIELDED

Ref: J11;J12;J15;J16;J19;J20;J25;J26;J29;J30;J33
HEADER 2 PIN MTA .1

Ref: J4

HEADER 3 PIN MTA .1

Ref: J1;J10;J34

HEADER 4 PIN MTA .1

Ref: J3

HEADER 7 PIN MTA .1

Ref: J24

HEADER 12 PIN MTA .1

Ref: J23

HEADER 15 PIN MTA .1

Ref: J2;J5

HEADER 4 PIN MTA .156

Ref: J8

HEADER 10 PIN MTA .156

Ref: J6

HEAT SINK RS OUTPUT BOARD
Ref: REF;U2;U3

SIL-PAD LARGE TO-220

Ref: REF; U2;U3

KEP NUT #6

Ref: REF; U2;U3

SCREW PH PHIL 6-32 X 1/4

Ref: REF; U2;U3

CAP 47PF 100V NPO (.20 LEAD)
Ref: C51;53;61;63;65;66;74-77;79;80;83;84;95;97;99;101;105;106;
108;110;116;118;134;135;136;138;139;162;163;169;180-187
RES 39.2K 1/4W 1%

Ref: R166;R168

RES 33.2K 1/4W 1%

Ref: R26;R53

CAP 22UF 25V NP

Ref: C73;87-94;96;98;100;102;72
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16219
16220
8551
9291
16221
16182
16209
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1093
16451
1091
16223
11315
9937
16453
11485
11486
1154
2919
7646
9155
16470
1155
15156
16566
16567
16536

POWER SUPPLY INTERFACE PARTS LIST

DESCRIPTION

REFERENCE DESIGNATION
MILLENUIM D SWITCH PS CHASSIS
MILLENUIM D SWITCH PS FRT PNL
SCREW 10-32 X 1/2" BLACK OXIDE
NUT KEP 10 10-32

MILLENUIM D SWITCH PS COVER
SCREW 4-40 X 1/4 TAPTITE

POWER SUPPLY 15V 6.6A SWITCHER
SCREW 6-32 X 5/8 PH PHIL
WASHER LOCK #6

CORCOM EMI FILTER

SCREW 6-32 3/8 PANHEAD
MILLENUIM D SWITCH BD #1
SCREW 6-32 X 1/4 PH PHIL ITLW
HOUSING 3 PIN .156

HOUSING 12 PIN .156

HOUSING 5 PIN MTA .156

KEYING PLUG MTA .156

NUT KNURL 6-32

SCREW 6-32 X 1/2 PH PHIL

KEP NUT #6

POWER CABLE 3-COND TO IEC
POWER SUPPLY CABLE PS-DIGITAL
LUG #6 SOLDER

RICHCO SNAP RIVET BLACK
CONSOLE POWER SUPPLY BOX
CONSOLE P/S FOAM END CAPS
CABLE PS-DIGITAL POWER
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16448
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16513

16350

16019
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16005

16347
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16153
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7076
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1049

CONSOLE DA MIXER PARTS LIST

DESCRIPTION

REFERENCE DESIGNATION
RS MILLENIUM CONSOLE DA DETAIL
RES SMT 4.99K OHM

Ref: R1;2;4;8;9;11;12;13;16;17;19;21;22;24;25;26;28;31;33;35;36
38;40;41,43;44,45;47,49;50;52;54,55;57,59;61,63;64,66;68;72

RES SMT 4.99K OHM
Ref: 75;76;77;79;80;82;84;86;88;89;90;91;92;94
RES SMT 30.1 OHM 1/8W 1%

Ref: R34;R58;R20;R60;R7;R65;R39;R71;R14;R15;R27;R78;R48;R83;R85

R53

RES SMT 1.0K 1/8W 1%

Ref: R42;R74;R3;R87;R51;R18;R62;R32
RES SMT 402 OHM

Ref: R81;R37;R67;R23;R46;R10;R93;R56
RES SMT 10K 1/8W 1%

Ref: R29;R69;R30;R6;R5;R70;R95;R96
CAP SMT .1UF 50V CERM X7R

Ref: C1;C10;C12;C14;C15;C19;C22;C29;C30;C34;C35;C40;C42;C49;C50;

C57,C58;C59;C61,;C66
CAP SMT .0022PF 50V CERM

Ref: C23;C27;C32;C11;C36;C38;C4,C41,C6;C44,C48;C16;C53;C55;C18;

C60
CAP SMT 47PF 50V CERM

Ref: C33;C47;C28;C17;C51,;C52;C9;C39;C56;C7;C20;C21;C63;C64;C65;

Cc8

CAP SMT 1000PF 50V CERM

Ref: C26;C46;C25;C2;C3;C45;C67;C68
CAP SMT 100UF 25V ELEC

Ref: C69;C70

CAP SMT 100UF 50V ELECT

Ref: C71

IC SMT NE5532D

Ref: U1;U2;U3;U4;U5;U6;U7;U8;U9;U10
POT SMT TRIM 10K 6MM

Ref: VR1;VR2;VR3;VR4;VR5;VR6;VR7;VR8
HEADER 8 PIN DUAL ROW .1

Ref: JU1;JU2;JU3;JU4;JU5;JU6;JU7;JU8
JUMPER PLUG .1

Ref: JU1 THRU JU8

HEADER 3 PIN MTA .1

Ref: J5;J6

TERMINAL BLOCK 5 PIN

Ref: J1;J2;J3;J4

CAP 100UF 25V NP

Ref: C5;C13;C24;C31;C37;C43;C54;C62
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LTR ECO NO: APPROVED: | DATE:
R78 RI3 RBO RB2 RB4 RB9 < R94 R98 105 R97 < RI02 A15V0
210 210 210 210 210 210< 210 210 210< 210< 210
RIBBON GNDD Jsfv} T
64Fs J6-2 { 84Fs 1 us-0 +1.5VD
RIBBON GNDD Jsfs>—< 37 +3.3VD (
ANODE2 (2] $571/9-84_0 U5—E Us—F
PGM_PEAK J6—4 > PGM_PEAK [1] ANDDES (2] 3517078471 » .
RIBEON GNDD Js,5>_< ! METERI4_METER15_SELECTED (2] 3011708472 7] CLKO VCCINTY
o ME TER1Z_METERI3_SELECTED (2] 817078473 25 cLki VCCINT2
FS J6-6 > s METER10_METERTI_SELECTED [2] 421/0°B4 4 52-{CLKZ VCCINT3
RIBBON GNDD J5,7>_< METERS_NETERO SELECTED (2] 3517078475 fan2 am 2109 70 /71 K3 VCCINTA
METER6_NETER7_SELECTED (2] 451/0°8478 BORS S Dok S 10k S 100K 24
PGN_VU J6-10 > PGM_vU [1] METER4_METERS “SELECTED [2] 297!/0_B4_ - - A - 8 peLk i < K VCCA_PLL
RIBEON GNDD Jsfg>—< VETERZ_ME TER3_SELECTED (2] 5011/0°B478 20
PEAK _SELECTED [2) 57{1/0_84_9 L Hceon 1
SELECTED_VU 61 {> SELECTED_VU (1) VUZSELECTED (2] 59 %u,m,\ GEN [ [ E_N ND.
RIBBON GNDD J6-11>— 25170841 29 3
SELECT 1121 [ 70_8412 o
SELECT_ADDR_O J6-14 > SELECT_ADDR_0 (1) ’_?f‘;” 84713 noo—— Z 1 GNDS
RIBEON GNDD J54>—< PB3{1/0 B4 14 = F—83-{GND6
SELECT_ADDR_1 »—537\/0,54,15 CONFIG_N (1] ;g N 10? GND7
SELECT_ADDR_1 J6—16 > - -1 m P5g!/0_B4_18 CONF_DONE 1] a7 _DONE 5 {GND8
RIBBON GNDD Jsfw>—< PGM_PEAK (1] —5gl/0 8417 TATUS N t—11g{ONDS
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SELECT_ADDR_2 J6-15)- > = = Fs (1] 51]1/0-B4_19 DATA [1] [>——DATAO 738 1
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PGM_VU [1] —g{1/0_84_21 [ 8{TeK 3
SELECTED_PEAK J6-20> > SELECTEDLPEAK SELECTED VU [1] t571/0_B4_22 S5|TMS i) _PLL
RIBBON GNDD JsAQ—« SELECT_ADDR_Q [T) 891/0°84_23 50701 PLL
SELECT_ADDR_1 (1) S8H170 B4 24 200
SPI SHIFT/CORD J6-2> SELECT ADDR_2 (1] —51/0-84725 B EPIC3TI44
RIBEON GNDD Jsfz>—< SELECTED_PEAK (1) t—77{1/0_B4_26 g VCCI0_B1_1 GNDD
7078 R72 RH10 t+——f- VCCio 812
SPI CLOCK y6~25> R08 10.0% 10K +——37]vecio B2 1 B
RIBEON GNDD J572>—< LRCLK_OUT (1] GNDD EPICITI44 . +3.3vD 57]VCCI0_B2 -2
514 +—59 VCCI0_B3 1
GNDD GNDD t——44{vCCi0 83 2
RIBEON GNDD J572>—< R79 R100 RB1 R83 R85 R0 < R95 R99 104 R96 < RI01 &6 vecio 841
210 210 210 210 210 20< 210 210 210< 210< 210 = = VCCio_B4_2
RIBBON GNDD Jsfz>—< GNDD | GNDD | GNDD | GNDD | GNDD | GNDD | GNDD | GNDD | GNDD | GNDD | GNDD EPICITH4
GNDD +3.3V0
R92
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Js,3> reser RI113 INSERT JUNPERS 10 INSTALL JU1 FOR PEAK, RENOVE FOR VU
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Jsﬁ} u2
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Millenium Digital Console Specifications

Models Available

RS-6d: 6 Channel RS-12d: 12 Channel RS-18d: 18 Channel

Measurements are made with 600 ohm loads connected to the analog outputs.

0 dBu equals 0.775 volts RMS independent of load impedance, 0 dBm equals 0.775 volts into a 600 ohm load.

Reference Level: +4dBu equals -20 dBFS. FSD equals Full Scale Digital equals +24 dBu

Analog Line Inputs

Input Impedance:
40k ohms, instrumentation amplifier balanced

Input Level Range:
jumper selectable nominal input level of -16 dBu,
-6dBu or +4 dBu

Input Level Trim:
software trim (digital gain adjust) +/-12.5 dB.

Input Headroom:
20 dB above nominal input

Analog Monitor Inputs

Input Impedance:
10k ohms minimum, differentially balanced

Input Level Range:
Adjustable +4 dBu nominal, -10 dBu minimum

Input Headroom:
20 dB above nominal input

Microphone Preamplifiers

Input Impedance:
10k ohmsSource Impedance: 150 ohms

Input Level Range:
Selectable in 5 dB steps, -62 dBu to - 22dBu

Equivalent Input Noise:
-128 dBu, 150 ohm source, 20 kHz measurement
bandwidth

Input Headroom:
20 dB above nominal inputAnalog Outputs

Output Source Impedance:

Utility Buses <3 ohms balanced, all others 90 ohms.

Output Load Impedance:
600 ohms minimum

Nominal Output Level:
+4 dBu

Maximum Output Level:
+24 dB

Digital Inputs

Signal Format:
AES-3, S/PDIF

Signal Compliance:
24 bit

Input Sample Rate:
32 kHz - 96 kHz, sample rate conversion is pro-
vided for all digital inputs

Input Level:
-20 dBFS nominal

Input Level Trim:
software trim (digital gain adjust) +/-12.5 dB.

Input Headroom:
20 dB above nominal input

Digital Outputs

Signal Format:
AES-3

Signal Compliance:
24 bit Output Sample Rate: 48 kHz

Digital Reference:
Crystal (internal) or external AES-3 input at 48 kHz
100 ppm

Internal Sample Rate:
48 kHz

Processing Resolution:
32 bit floating point DSP

Conversions:
A/D 24-bit, Delta-Sigma, 256x oversampling; D/A
24-pit, Delta-Sigma, 256x oversampling

Latency:
<1.0 ms, analog in to analog out
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Frequency Response

Line Input to Program or Utility Output:
+0 dB/-0.3 dB, 20 Hz to 20 kHz

Microphone Input to Program or Utility Output:
+0dB/-.3dB, 20 Hz to 20 kHz

Dynamic RangeAnalog Input to Analog Output:
106 dB referenced to FSD, 22 kHz measurement bandwidth, 109 dB “A’” weighted

Analog Input to Digital Output:
109 dB referenced to FSD, 22 kHz measurement bandwidth, 112 dB "A” weighted

Digital Input to Analog Output:
109 dB referenced to FSD, 22 kHz measurement bandwidth, 112 dB "A” weighted

Digital Input to Digital Output:
123 dB referenced to FSD, 22 kHz measurement bandwidth, 126 dB “A’” weighted

Total Harmonic Distortion + Noise

Analog Input to Analog Output:
<0.006%, 20 Hz to 20 kHz, +23 dBu input, +23 dBu output, 22 kHz measurement bandwidth

Analog Input to Digital Output:
<0.004%, 20 Hz to 20 kHz, +23 dBu input, +23 dBu output, 22 kHz measurement bandwidth

Digital Input to Digital Output:
<0.0005%, 20 Hz to 20 kHz, -1 dBFS input, -1 dBFS output, 22 kHz measurement bandwidth

Digital Input to Analog Output:
<0.004%, 20 Hz to 20 kHz ,-1 dBFS input, +23 dBu output, 22 kHz measurement bandwidth

Isolation

Program-to-Program or Program-to-Ultility:
>88 dB, 20 Hz to 20 kHz A Input to B Input, B Input to A Input, >100 dB

Cross-Talk (Stereo Separation)

Analog Program Outputs:
>88 dB, 20 Hz to 20 kHz
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Millenium Digital Consoles Parts Ordering

Digital Consoles Part #
Model RS-6D5P 6 Channel Digital Console with 5 Pin /O connectors RS-6D5P
Model RS-6DRJ 6 Channel Digital Console with RJ-45 I/O connectors RS-6DRJ
Model RS-12D5P 12 Channel Digital Console with 5 Pin I/O connectors RS-12D5P
Model RS-12DRJ 12 Channel Digital Console with RJ-45 I/O connectors RS-12DRJ
Model RS-18D5P 18 Channel Digital Console with 5 Pin I/O connectors RS-18D5P
Model RS-18DRJ 18 Channel Digital Console with RJ-45 I/O connectors RS-18DRJ
Digital Console Accessories
RS-6d 6 Channel Console Copy Stand COPY-6D
Spare Power Supply PS-CONSOLE
StudioHub+ Harness Call
RS-12d 12 Channel Console  Copy Stand COPY-18D
Spare Power Supply PS-CONSOLE
StudioHub+ Harness Call
RS-18d 18 Channel Console  Copy Stand COPY-18D
Spare Power Supply PS-CONSOLE
StudioHub+ Harness Call
System Options
Hot Standby Power Supply PS-DIGITALHS
Enhanced Interface Card REMOTE
Four Source Switcher Card ROUTER
Intercom Card INTERCOM
Intercom Speaker 7696
DA Card DA-MIXER
Penny & Giles Fader Option P&G
Accessory Relay - Mechanical 4PDT
Accessory Relay - Electrical SPDT
Colored Fader Knobs Blue 11203
White 11167
Red 11166
L. Blue 14735
Grey 14734
Replacement Parts
Auxiliary Meter 15258
Spare Semiconductor Parts Kit 15325
Discount Spare Parts Kit #1 15326
Discount Spare Parts Kit #2 15327
Front Panel Control Board 10887
Front Panel Monitor Board 10882
Input Mother Board 5-pin version 14904
RJ-45 version 14905
Digital Input Plug-in Card 15304
Analog Input Plug-in Card 15303
Analog Output Board 5-pin version 14800
RJ-45 version 15328
Digital Output Board 5-pin version 15305
RJ-45 version 15306
Linear Fader 10898
Rotary Pot Assembly 11025
On/Off Rubber Keypad 15273
Input/Bus Select Keypad 15272
Monitor Select Keypad 15274
Cue Speaker Assembly 7563
Headphone Jack Assembly 7548

Remote Extender Cable 15330
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Millenium Consoles - Warranty and Repair Policies Warranty

Radio Systems, Inc., warrants this equipment to be free from defects in materials and workmanship for a period of two
(2) years for all electronic parts and subassemblies and a period of one (1) year for all mechanical parts such as fad-
ers and meters..

This warranty extends to first users of the product and future owners who purchase the product within the warranty pe-
riod.

The terms of this warranty are null and void if this product is stored or operated in an environment not conducive to
electronic equipment, or shows signs of misuse or modifications which affect the proper functioning of the product.
This warranty does not apply to damage caused by fire, smoke, flood, lightning, or acts of nature and physical abuse.

Radio Systems, Inc., and its associated companies, authorized distributors, and personnel are not liable for loss of
revenues or other damages, or effects to the broadcast signal quality or coverage which may result from the from the
improper functioning of this product.

Repair Policy
Technical assistance is available at any time, at no charge, by phone or correspondence.

During the warranty period, there will be no charge for parts or service made to units which show no sign of misuse by
customer or lightning caused damage. The customer is responsible for the cost of shipping their unit back to Radio
Systems for repair.

During the warranty period, shipment of small parts and assemblies will be made at no charge to the user. Emergency,
next day shipments of replacement parts and circuits will also be made at no charge at the user’s request. Charge-
able services will be made COD or on Net-30 day terms to users with established accounts.

During the warranty period, users must return defective parts upon request to receive no-charge warranty services.
Return shipping expenses are the responsibility of the user.

Return Instructions

Contact Radio Systems for a return authorization number.
Pack all items carefully and ship prepaid, via UPS insured, to:
Radio Systems, Inc.
Attn: RA. #
601 Heron Drive
Logan Twp., NJ 08085

Enclose a note which includes your name, company, phone number, the serial number, return address (no box num-
bers), and a complete description of the problem.
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Millenium - Digital Console Software

Overview

Install the Millenium control software in your PC by inserting the CD and clicking on the “INSTALL” icon. Use the in-
cluded RS-232 D to RJ-45 adapter (RS part # 15329) and CAT-5 patch cord to connect the com port of your PC to the
Main RS-232 connector located on the RJ-45 jack on the digital output board.

Multiple Console Connection

Note that the Millenium-D serial line uses the RS-232 multi-drop protocol, allowing one serial line to be connected

in parallel to multiple Millenium-D consoles. Each console must be set with a unique ID #. The last (or only) console
should have the serial port terminated. Consult the “Communications” software page in this section of the manual for
more information.

Establish Communication

On the “Select Console” pull-down menu, select “console 1.”
When communication is established, the top menu bar will immediately display the console number.

If no console number is displayed, check that you have selected com port #1 via your PC set-up, check that RS-232
wiring is accurate, or check the console ID. Consult the “Select Console” software page in this section of the manual for
more information.

Channel Settings

Use this menu to set channel “Cue Exclusive” functions and input and pre-fader levels.

Consult the “Channel Settings” software page in this section of the manual for more information.

Output Level

Use this menu to set analog and digital Program and Utility bus output levels.

Consult the “Output Level” software page in this section of the manual for more information.

Utility Buses

Use this menu to set analog the 10 utility buses main and alternate mix configurations

Consult the “Utility Buses” software page in this section of the manual for more information.

8 Position Switches

Use this menu to program the function of the 8 position switcher on the console front panel.

Consult the example pages which follow this page for suggested applications and the “8 Position Switches” software
page in this section of the manual for more information.

Communications / Serial COM Port / Help Screens

Use these final 3 menus to set com port ID’s, factory defaults and obtain help information. Consult the “Communica-
tions,” “Serial COM Port,” and “Help Screens” software pages in this section of the manual for more information.
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Utility Bus (mix-minus) - typical use setup illustrations
Creating mix-minus and additional stereo bus (DA) feeds from utility buses

#1 Main Utility Bus Setup Screen - Example #1 - Creating a “standard” mix-minus bus
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THIS IS UTILITY BUS 1 MAIN.
USE THIS BUS IN CONJUNCTION WITH UTILITY BUS 6 MAIN TO FORM A STEREQ PAIR.

To use as a “standard” mix-minus bus (e.g. hybrid or CODEC):

For this application, set all channels EXCEPT the two-way device’s channel being fed this mix-minus (in this illustration
Channel 10) - for A (or B) input / post on/off / post fader / program only.

#1 Main Utility Bus Setup Screen - Example #2 - Creating an additional stereo output bus
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THIS IS UTILITY BUS 1 MAIN.
USE THIS BUS IN CONJUNCTION WITH UTILITY BUS 6 MAIN TO FORM A STEREO PAIR.

To use to create an additional output bus (distribution amplifier):

For this application, set all channels for A and B inputs / left channel / post on/off / post fader. Select the output bus (in
this illustration, program is selected) for which you want to create an additional output. NOTE: Number 6 main utility
bus setup screen must then be programmed identically, EXCEPT that the right channels must be checked to create a
right channel program output.
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Utility Bus (mix-minus) - typical use setup illustrations
Creating an alternate offline feed from utility buses (program both screens below)

#1 Alternate Utility Bus Setup Screen - Example #3 - Creating an offline (secondary) feed
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THIS IS UTILITY BUS
USE THIS BUS IN CONJUNTTIONWITH UTILITY BUS 6 MAIN TO FORM A STEREO PAIR.

#1 Main/Alternate Utility Bus Selection Screen - Example #3 - Creating an offline (secondary) feed

Eight Position Switches

1 2 3 4 &8 & 7 8

@10 =l Jmputa | foueon =] [channeion o of ~] r I—@
| i e 2 |select channel 7| Jeetectimptae v|  [select cus oreor w]  |selest channel oot =1 B E s m s EE
‘ bz s 8 | select channel x| |selectimputa’  w| |[select Cus onvoH >|  [select charnel onion = B E w E E s e
‘ Wity et | select channel x| |selestimputar  w| |select Cus OnvoH w|  |selest channel oo =1 B e e s s 88 6
‘ Utility Bus & | select channel ~|  [eetectimptae  v| [select cue oo x| |select channel onioi ~] o E EEE =
‘ LR | sel=ct channel x| fselectmputae x| [select cue nvow ~|  [selest charnel onvor ~] | B B S
‘ iy e T | select channel x| |selestimputar  ¥| |Select Cus OnvoH >|  |selest channel oot -1 mm m m m m mm
‘ Utility Bus 8 [select charnel ~| |seletipuitae  w|  [select cue oo x| |select channel oo ~] e e
‘ B B | select channel ~|  |select Input e x| |select cue orioH >|  [select charnel onior ~| o e NN
‘ L=l | select channel 7| Jeetectimptae w| [select cue oo >|  [select charnel onior = B E E A R E

Use to create an “offline mix” to send DJ mic to caller when channel is placed in cue

For this application, create an alternate mix-minus screen for the mix-minus channel being fed the caller (in this illustra-
tion utility bus 1) with the DJ mic channel (in this illustration channel 1) set for A and B input / pre on/off / pre fader / all
buses allowed(ie. always on).

Then, per the illustration above, set the main alt switching screen to select the alternate (DJ mic) feed when the caller
channel (in this illustation channel 10) is placed in cue. Note, the channel on/off button or one of the eight position
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Utility Bus (mix-minus) - typical use setup illustrations
Utilitzing utility buses for intercom feeds from utility buses

#1 Alternate Utility Bus Setup Screen - Example #4 - Creating an intercom feed

CHANNEL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ALL
= s | o || m || ||| | ||| | e | e | ||| e || ||
a et o T A = = 0 0 = = A M M A0 R T e
NOF ecrrnmze | m | w0 | | { { | (| | | | ||| ||| ||| || | |
| = i v uoe-oe e AT O = = 5 8 M = R e R R A R A A A MR AR AR =i
N
P s Brerancr ermi A MR R A R R M A M e A A N R R R R A R R e M A A R AR A ME N i
u aog etk aci M A0 =~ ™ = A A = T Ml
e B POSTRADEFECTSN (ST (O RIST (O RIRT ST (O BMET S LT () NGAT  ET RN OIT (AT VA T SMART (ONUIET (RNOMET (RNOIST (ST 0 NI (AT SN MNT S RRT T (O AET i
T = o | | om || | || ||| | | | | | | | | | | | | || | |
A s g B8 T I W1 T T T R ST A R AT R0 T "IN RART AT T 08 DA ST AT VR T RN ST T T T T T
B E 0 T T A A T T 0 0 0 70 AT T 0 R
= e A O 0 = 1 0 - I M
o ey wl e el e e e e e El m| wl Bl 8 = e =8 =ls = = =E| ==
: EHEEERTECERNINT (ST (I T T T O ET (S ET T ST AT BRI MT (ORVONIEY 'O AT OAEY O Y U MMET B MAET A (RNOAST AT MM IO A VO AT (DA (I
f: E PREFADERRIGHT | [ ] | I | C | 1] u m o I i o o m ul C - r r r u - r r =
NOF sy | | om || || | || | | | | | | | | | | | | ||| |
| " i pianerRiGTTMN TS W T OT O ST T T TR AT TGS MG TR OAGAT ST VG RT TR IT A AT SNIET (O AET SAMET TR GUONET 1 AMET G TG AT TS A A T T AT I Ao
N
P g PREFADER LEFT | [~ o m | m m || r m || n m | m m| = || = r - - - m r |- -
u e meEm sk T O AR A LR A R S A A R = S A A e e R R A =i
T hl sezresern |[mg | om (| | bm | | | [ e | | | e | || e | | e | | || | |
c etz snnceriie T LT R AT T A A o L A LA = T e T R e e e e W e R R U =
B 5 ERCERANTRINT 8 WET VO OIRT O T VO ST 1T S AT A ST VRS R MIT TS NT VO IRT O MART NIRT O AT RMMET ST TRNONEY 16 MRS VRNNRT G0 Y (o IART O T (AT 1
5 & coprge |l | | ]| || e ||| (el || || ]| e |l | ] ||| || [
s et e o L A LA L A A L L A A M = e e e = A R A R =i
T N0 BUS SELECTED | [ | B r | | w [ o w I o u I =l r - r r r r - r r |
THIS IS UTILITY BUS
USE THIS BUS IN CONJUNTTIONWITH UTILITY BUS 6 MAIN TO FORM A STEREOQ PAIR.

#1 Main/Alternate Utility Bus Selection Screen - Example #4 - Creating an intercom feed

Eight Position Switches

1 2 3 4 5 6 7 8

flity Bus 1 | select channel x| |selestimputar  w| |select Cus OnvoH x| |select channel oot =] oo e e

‘ il | select channel 7| Jeetectimptae v|  [select cus oreor x| |select channel oot -1 B m m om (m s

#1 8 Position Switch Selection Screen - Example #4 - Creating an intercom feed

[ Switches 1 to 4 are Interlocked Together
W Switches 1 to 4 are Push On/Push Off or Mementary

[ Switch 1 is Push on Push Off
I Switch 2 is Push on Push Off
I~ Switch 3 is Push on Push Off
I~ Switch 4 is Push on Push Off

<

Switch 1is Momentary

<

Switch 2 is Moementary

<

Switch 3 is Momentary

<

Switch 4 is Momentary

[ Switches 5 to 8 are Interlocked Together
¥ Switches 5 to 8 are Push On/Push Off or Momentary

I~ Switch 5 is Push on Push Off
I~ Switch 6 is Push on Push Off
I~ Switch 7 is Push on Push Off
I~ Switch 8 is Push on Push Off

<

Switch 5 is Momentary

<

Switch 6 is Momentary

<

Switch 7 is Momentary

<

Switch 8 is Momentary

Use to create up to eight intercom or line level selectable feeds:

For this application create an alternate mix-minus screen with the DJ mic channel (in this illustration channel 1) set for A
and B input / pre on/off / pre fader / all buses allowed (ie. always on).

Then, per the second illustration above, set the main alt switching screen to select the alternate utility bus 1 (DJ mic
always on) feed when switch #1 on the eight position switcher is pressed.

Then, per the third illustration above, program the eight position switches for momentary operation. Note that the
switches can also be set for push on and push off in an exclusive, or non-exclusive mode as preferred for a specific
application.
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R4 Millenium-D Control Software - [Output Levels]

:ISelect Console  Channel Settings  Cutput Lewels  Ukiliby Buses  Eight Position Switches  Communicate  Com Pork Help

Select Console

This pull-down menu contains item selections which pro-
vide:

1 - Console ID# selection

2 - Console not found error message.

ﬁ_[unsule Selection x|
Select Console Screen #1 Select Console I.D.

Console 1 3 Select the console number that you wish to
Console 2 communicate with.

Console 3

lI Console is shipped from factory with default I.D. #1.

Select |

Millenium-D Control Software x|

1 } Console not found, Choose another console or press "Selector” butkons "7 and "8" on console kogether for § seconds.

Screen #2 Selected Console Not Found

Error message reports if the selected console I.D. is not found on the RS-232 communications buses. To identify a
console on the bus, push and hold both the “7” and “8” buttons on the front panel selector for 5 seconds. The console
will report its |.D select screen.
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R4 Millenium-D Control Software - [Output Levels]

:ISelect Console  Channel Settings  Cutput Lewels  Ukiliby Buses  Eight Position Switches  Communicate  Com Pork Help

Channel Settings

This pull-down menu contains item selections which provide input channel opera-
tional and level settings, each selective on a channel-by-channel and/or input-by-
input basis:

1- Programming of the “cue exclusive” mode”
2- Input A & B level trim selection

3- Pre-fader level set selection

Channel
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

= FFEFEFRFERFEFEFEFERFERT

Screen #1 Cue Exclusive

Select any input where it is desired that when the front-panel cue switch is depressed, all other main outputs (PGM,
AUD, TEL) will be automatically muted.

Note, front panel bus selection lamps are not effected when in cue mode. Inputs will return to the buses selected when
the cue mode is exited.

Input A Channel
1ii45BLB91012131415217181920&222324
yzy—,—,;':ﬁ’—':':':’—]—,;':ﬁ]—':]:':';,—,;':': 3creen#2|nputALeve|Trims
] ey s 1 = o e e 8 a3 s B e el s 4 o e e e f e R e e e e

Trim input levels in .1 db steps to a maxi-
mum of 12.5 db level boost or 12.5 dB level
attenuation.

JHdddIdHIAAEAEEE A Id=EHEEHEEE =S Trims should be set to match nominal oper-
ating levels (i.e.. so that all inputs present

I Eliannel at OVU when the input fader is at odB (bold

1134.’)iis91011213142&171819&21222324 R

T ECr L[ lneset)

S I (SN N S T P T N ) T T P T T I W N T ) U

Screen #3 Input B Level Trims

The next menu option is an identical screen

= = =l e sl s s sl = = sl for @l "B input level trims

Left Channel

’1§ 2 3 4 5 6 7 8 r9=’i11 12 13 14 15 16 17 ’i’i 20 21 22 zayi Screen #4 Pre-Fader Level Set

T rrrrr T rrrrr ' rrr

o ey ey e e e e e e Selecttheoutputlevelforthepre—fadgrout—
put buses. These buses are then available
as utility busses as selected and routed on
the “Utility Bus” menus.

= = it =il s =it =t bl st < b st =l Bl Note - output levels may be trimmed from
+15 db to off.

Right Channel

1ZLLLB789101122&151617181920&2224

T T I rrrrrrirrrrirrrrierrnr

SN T N PN N P N P ST ST N ST N N (P T P T T ST N ST BN

AFEFEEEEEHEREBEREBEREEEZEREEEEEAEIIE
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R4 Millenium-D Control Software - [Output Levels]

:ISelect Console  Channel Settings  Cutput Lewels  Ukiliby Buses  Eight Position Switches  Communicate  Com Pork Help

Output Level

This pull-down menu contains item selections which
provide output level bus settings including:

1 - Output level set selection

PGM AUD Utility Bus
L R L R TEL 1 2 3 4 5 6 7 8 9 10
| |

S = = O = = = = = W = s = N =i

Screen #1 Output Level Set
Select the output level for all digital output buses.

Note - output levels may be trimmed to a maximum of +4db level boost or infinite dB level attenuation. Levels are fac-
tory default set to +4dbu out (with input levels of 0dB.)
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R4 Millenium-D Control Software - [Output Levels]
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Utility Buses

This pull-down menu contains item selections which provide Utility
Bus routing settings including:

1- 10 Main Utility bus routing screens

2- 10 Alternate Ultility bus routing screens

3- 1 Main / Alternate Utility Bus switching screen

Each of the 10 Utility bus provide a Main and Alternate set up
screen to configure what channel audio will mix to comprise that
Utility bus. Additionally, a Main / Alternate switching screen is
provided to select when the Main or Alternate selections are active
for each bus.

- coirolsttvare Cosole erson 120 ootloaer Verion1~[ Uty Bu i Routin] =2 Screen #1-10

er 1 Consol Software ersi
' bt Corade _CharoStings_OulputLovels_USeyBuses_Exh oston Setches_Communcts_ComPrt_tilp BEE

CHANNEL 1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 28 24 & Main Utility Bus Routing

e E e | | w| e e ow| om| e s s s & s e 8 s s s = 8 o = = =

A 0 PREFADERRIGHT | [~ | ™ o w = u o | uf| o wf| | = 8| = = o u| = o w| om| | & . . . oy
y | &5 e (oA e e (e (e (e e (e e e e fefe e e (e fe e fe e (e e e s Select witch input signals feed the Utility bus screen

hy POSTFADERRIGHT | ™ | ™ w | w = m w| u| = m| o = ®| | = = w| u| = w| & = = om| , | .
P le e | (e e (e e e e e e 2 e e e e e e e e e = | e e = |a shown. Options for each input channel selected include:
N e e o e o a2l o t fad
LI e Il el il it i il Y i il i i reorposaer
SR e e R RN R E RS Pre or post on/off switch
R - - = E R EE = == EER A & B inputs
e = == EEEE R EEE R EERED  Left & Right channels.

NOF postraDERLEFT |C | [C O |C | |C w| m| ol | | w| om| oW m r | L] | o w| om| ™
'!lfpusmnnmnrrr‘rrrrrrr‘rrrrrrrrrrrrrr_‘ BUSSeleCted
R e e o o ol o O o o
=== EE R EE I E EE | Sereen #11-21
g| ¢ e e e e e e e e e e e e e e e e e e e e e e I | |- |2 Alternate Utility Bus Routing

o o o o o ol o o o o ol o o ) . )
L 8 wewssneerm |7 0 0 || m e e e e e o e e e e e e (el e fee S When an alternate (second) mix for a Utility bus is

L’;E':’i;“g‘lil;vlzlé%:\lm;‘\:éﬂonlTHIJTILITYBUSGMAINTQFDRMASTEREOPAIR. reqU|red! Conflgure thls buse7s alternate le On the
corresponding alternate Utility bus screen. Options for

each input channel are identical to the main utility bus
screen. Main / Alternate utility buses are automatically
voted based on paramaters selected on menu option #22
below.

Note- When programming stereo pairs (for either analog
or digital outputs) group as follows:

Out 1 - Channels 1&6
Out 2 - Channels 2&7
Out 3 - Channels 3&8
Out 4 - Channels 4&9
Out 5 - Channels 5&10

Screen #22
Main/Alternative Utility Bus Select

gt Postion Swachos For each Utility Buss a trigger can be established to activate
-t . - either a Main or Alternate buss configuration. Triggers include:

[winee s amommm =] [remarpame =] [momowor =] [eamwwecww =] T L L LT

- - o o SO 8 position front-panel switcher

[ [acaormmet =] [caarpams =] [swedcsonor =] [sstect orannat oo | (i el ] Cue channel SWitChing

[ = I Ty B e B e R S R e Same channel on/off buttons

T = Bl ey I e I e B S S S S R Other channel on/off buttons

[snes e =] st ] feme 2] emewwe < TCCTTTET Note 1 - |f no trigger options are selected for a particular Utility
[swest s =] [ <] fmmoswew = emeswww < CCCCCTCT 0 Bys that bus will remain constantly in the “Main” Utility bus mix
|mmwﬁusﬂ [cuiact tharral  v]  [Sdectrpt A8 %] [select Cue oo 1 [cetect chanmel oric 5| &5 EENNE selection.

‘“‘"“”“” [samct oramnat =] [oelct mpa A ] [setect cue ot =1 [setect cranmat omvon =l TR A A X . « .

e e e e S e TR Note 2 - Reentering and changing the “8 position selector

switch” menu will require that all Main / Alternate Utility bus
selections be reselected.
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8 Position Switches

This pull-down menu contains item selections which
configure the operation of the 8 front panel selector
switches. Menus include:

1- 8 position switch interlock modes

2- Configuration change warning screen

[ iAll Eight Switches are Interlocked Together

[~ Switches 1 to 4 are Interlocked Together

. Screen #1 Eight Position Switch Setup
[~ Switches 1 to 4 are Push On/Push Off or Momentary

Select the operational mode for the front-panel
8-position switcher.

Note - this switcher may be assigned to control:
Utility buss switching (see “Utility busses menus)
4-source router cards (optional boards required)

4sqgwack box cards (optional boards required)

[~ Switches 5 to 8 are Interlocked Together
[~ Switches 5 to 8 are Push On/Push Off or Momentary

) Screen #3 Eight Position Switch Setup Warning
Warning

Alert screen which appears after every selection
“hanging switch seleckions will cancel all Main/alk Eight Switch Routing Selections change to the Eight Position Switch Set-Up screen
to advise that the Utility buss switching set-up has
been cancelled and must be re-set. This is done as
a precaution since some main / alt buss switch-

ing relies on the operating mode of the 8-position
switcher.
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:ISelect Console  Channel Settings  Cutput Lewels  Ukiliby Buses  Eight Position Switches  Communicate  Com Pork Help

R4 Change Console ID f5__<

ICurrent Console ID is 1

| Select New ID

New Conscle ID will he 1 ~
New Console ID will be 2
New Console ID will be 3 h

Change ID

Screen #1 Change Console ID
Select a unique console ID.
Default factory ID is 1.

Multiple consoles should be numbered sequen-
tially.

This option allows a single PC to be serially con-
nected to multiple Millenium-D consoles and is
only valid / required in a multi Millenium-D console
installation.

Millenium-D Control Software EJ

Select which elements to reset to Fackory presets,

Screen #3 Factory Presets Proceed

Caution screen to proceed to Factory Presets screen

Communications

This pull-down menu contains item
selections which configure PC
communications with the console
including:

1- Select console ID#

2- Console serial port termination

3- Factory presets proceed message

4- Factory presets restore (selective)

E Serial Port Termination

Terminate only the last console in a chain.

[ Auxiliary Serial Port

Screen #2 Serial Port Termination

Electronically terminate the last (or only) console serial
port in the serial port chain.

Note - Default is main serial port terminated.

E Return to Factory Presets E]

I~ Output Levels

I Input B Level Trims

I” PreFader Levels I~ Main Utility Buses
I” Cue Exclusive I Alt Utility Buses
I~ Serial Port Termination I Utility Bus Main/Alt Routing Select

I™ Eight Position Switch Setup

Proceed

Screen #4 Return to Factory Presets (Selective)

Selectable select any group of presets to be reset to fac-
tory default settings.

Note 1 - All screens pictured in the software description
section are shown in default modes.

Note 2 - If no boxes are checked, “proceed” button will
have no effect on software selections.

Note 3 - When the “proceed” button is pressed, it will
change to “wait,” and then revert again to “proceed” once
all changes are saved.
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Serial Communication Port

This pull-down menu contains item

selections that set the PC COM Port incluing:
1- Serial COM Port set

2- Serial COM port error message

ﬁ Select Com Port @

T Com 2

O Com 3 O Com 4

o |

Screen #1 COM Port Selection

Select the PC COM port you are using to
communicate with the console

Note - Defualt is PC COM port #1
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R4 Millenium-D Control Software - [Output Levels]

:ISelect Console  Channel Settings  Cutput Lewels  Ukiliby Buses  Eight Position Switches  Communicate  Com Pork Help

Help Screens

This pull-down menu contains help
and informational screens including:

1 - “Help About” software version informa-
tion

E About Millenium-D Contol Software

Milleniurm-0 Control Software “ersion 1.10

Copywrite Radio Systems Incorporated 2005

All rights resened

2 - Help messages

Screen #1 About Millenium D
Select to view software version information.

Automatically updated when new software revisions are installed.
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