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Chapter 1 Important Safety Instructions

1.1 DOCUMENTATION AND SAFETY OVERVIEW

This manual provides instructions for the instadiat operation, and maintenance as well as a tog-le
functional description of the Cheetah DRS Seriedidtrouting Switchers built by PESA.

It is the responsibility of all personnel involvéd the installation, operation, and maintenancéhef
equipment to know all the applicable safety regoret for the areas they will be working ldnder no
circumstances should any person perform any procedure or sequence in this manual if the
procedural sequence will directly conflict with local Safe Practices. Local Safe Practices shall remain
as the sole determining factor for performing any procedure or sequence outlined in this document.

1.2 WARNINGS, CAUTIONS, AND NOTES

Throughout this document, you should notice varidienings, Cautions, and Notes. These addendum
statements supply necessary information pertaiturige text or topic they address. It is imperathest
audiences read and understand the statements i pwssible loss of life, personal injury, and/or
destruction/damage to the equipment. These addltEtatements may also provide added information
that could enhance the operating characteristitheoequipment (i.e., Notes). Examples of the gaph
symbol used to identify each type of statementthadhature of the statement content are shownein th
following paragraphs:

1.2.1 WARNING

Warning statements identify conditions or practiceghat can result in loss of
life or permanent personal injury if the instructions contained in the
statement are not complied with.

1.2.2 CAUTION
' Caution statements identify conditions or practicesthat can result in
Lalngd personal injury and/or damage to equipment if the mstructions contained in
the statement are not complied with.

1.2.3 NOTE

Notes are for information purposes only. However, liey may contain
invaluable information important to the correct installation, operation,

and/or maintenance of the equipment.
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1.3 PRECAUTIONS

Avoid exposed circuitry - Dangerous voltage or current may be present -otitonch exposed
connections, components or circuitry when pow@résent.

Remove jewelry -Remove jewelry such as rings, watches, or othealtieeobjects prior to working
around or with power cables or power supply modules

Use proper power cord -Use only the power cord supplied or specifiedtifiss product.

Dual power supplies may be present ¥ your PESA product is equipped with redundant pow
supplies, two power cords may be present. If pesssconnect each power supply cord to a separate
branch circuit. Always disconnect both power symurds prior to servicing exposed circuitry.

Use correct power source— Do not operate this product from a power soune¢ &pplies more than
the voltage specified for the product.

Provide proper ventilation — To prevent product overheating, provide equipnventilation in
accordance with installation instructions.

Use anti-static procedures— Static sensitive components are present whichlmagamaged by
electrostatic discharge. Use anti-static procedw®sipment and surfaces during servicing.

Ensure mains disconnect— If mains switch is not provided, the power cojdikthis equipment

provide the means of disconnection. The sockeebuilst be installed near the equipment and must be
easily accessible. Verify that all mains powerigdnnected before installing or removing power
supplies and/or options.

Route cable properly— Route power cords and other cables so that tteegt likely to be damaged.
Properly support heavy cable bundles to avoid ccionelamage.

Use correct power supply cords— Power cords for this equipment, if provided, maeNorth

American electrical codes. Operation of this equaptrat voltages exceeding 130 VAC requires power
supply cords which comply with NEMA configuratiorigternational power cords, if provided, have the
approval of the country of use.

1.4 LASERSAFETY

In certain DRS installations, fiber optic cable dasker equipped transmitter/receiver modules agd.us

Laser devices used in this product are classifse@lass 1 products which do not present a hazard to
skin or eyes for any wavelength or exposure tindeumormal operating conditions. However, PESA
cautions you not to look directly into the fibertiogpmodule or into the end of a fiber optic cable.
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Chapter 2 Introduction

2.1 DESCRIPTION

PESA's Cheetah DRS Series Router is a compactnegde Distributed Routing System for audio and
machine time code signals. Cheetah DRS is a taieliited routing system, using high-speed time
slice digital data manipulation and multiplexing &ignal distribution, rather than a crosspointnrat
array; allowing audio input, output or combinatiaput/output frames to be distributed remotely from
one another as needed for a particular installation

With DRS installations, the time slice data buseferred to as the Packet Audio Stream (PAS). Input
audio or time code signals are sampled and “pardditinto a serial data stream for routing between
DRS frames. On the output side, PAS bus data enstaucted into the original input signals; andsthe
signals are made available for distribution atdésired output channel of the router. Most system
interconnections are made using common CAT5E aaiilestandard RJ-45 connectors. In most system
configurations, full redundancy of every link irethouter system is possible, including the PAS bus.
Figure 2-1 is a front and rear view of a typical ®Rack unit with the front cover in place.

Figure 2-1 Cheetah DRS Router — Typical Rack UnifFront & Rear View)

DRS router installations are configured using corabons of the following frame types:

Input (128 input channels for a single signal foma

Split Input (64 input channels each for AES andagja

Output (128 output channels of a single signal &im

Split Output (64 output channels each of AES araday)

Split I/O (64 input and 64 output channels of tame or mixed audio signal type)
Machine Code Input (64 physical inputs for machines code)

Machine Code Output (64 physical outputs of machime code)

Data Exchange Engine
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DRS input and output frames are available for routng machine time code.
Throughout this manual examples or text referring b audio or audio
frames are also applicable to time code routing, wh the following
exceptions:

W 1. Time code frames are NOT available with split inpus or outputs
2. Time code frames support a maximum of 64 physicalnput or
output channels, regardless of backplane connectdype; however

each time code frame routes 128 actual signal chagis

3. Time code input signals CAN NOT be routed to audisignal output
channels, and vice-versa

Each frame occupies a space of one rack unit (R@)standard equipment rack and is configured with
the appropriate backplane for the desired signal eaonnector type, a mid-plane for internal
connections, the appropriate circuit card for tleerfe function and signal type(s), and a single powe
supply/controller module - two if power supply/caiter redundancy is desired.

Audio frames are the input and output point fonalg routed through DRS. Key to the versatility of
the DRS system is the numerous audio frame varavaigable to accommodate virtually any audio
router requirement. Each audio frame has a sigaatting capacity of 128 channels. Depending on
the frame variant, these may be all input chanadllgutput channels or a split frame — audio digina
only — configured as two banks of 64 channels @a&farious signal type and interface connector
combinations. Split frames are available as twakbaf input channels, allowing up to 64 inputsheac
of two different audio signal formats in the samaarie. Other split frame variants allow up to 64
outputs each of two different audio signal formats64 input signals and 64 output channels of the
same or different signal formats.

Digital signal processing (DSP) functions on evieput or output channel allow signals to be delayed
by a user-determined time period or phase inveB&gteo Remedies, available for all adjacent paired
input or output audio signals, allow derivationracdummation signal (L+R) or a difference signaR]-
of the two adjacent audio channels; or channel pimgpof the adjacent pair.

Data Exchange Engine (DXE) frames process andhilis¢rdata between audio frames. Each DXE
interfaces with up to eight audio frames, and pses up to a frame maximum of 512 input channels
and 512 output channels. System synchronizatiorcknadt timing for the DRS router is derived from a
source of facility sync reference and must be sagpb every DXE frame in the system via the loop-
thru BNC connectors on the rear panel of each IDIES may be added to in-house sync distribution in
a daisy-chain fashion along with other facility gquent.

The distributed architecture of the Cheetah DR&nadlIfor greatly simplified facility wiring schemes

and higher quality signal integrity due to shodable run requirements. Frame-to-frame cable length
may be up to 100 meters using CAT5E cable. DRSiRp&ystems may be structured in many
different input and output (I/O) size, signal fotnazad 1/0O connector type configurations. Systemas a
easily expandable from a basic 128X128 configunaiticthree frames (two Audio Frames and one Data
Exchange Engine), to a maximum configuration of@Q2048 in 36 frames. DRS installations may be
easily expanded in the field simply by adding tbguired number and type of system frames for the
desired level of expansion.
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For the user/installer who may not be familiar withe-slice signal processing technology or the
concept of multiplexing numerous slices of datar ®ezial bus architecture, a brief, top-level tiztbof
how this digital signal manipulation and transfesthod is applicable to signal routing is provided i
Chapter 7 of this manual. PESA recommends thatakeithe time to read this tutorial and familiarize
yourself with your new routing system before pratieg with the installation.

2.2 FEATURES
Features of the DRS Audio Router include:

Highly Versatile and Flexible Distributed Routingsem

High Speed PAS Bus System Architecture

Supports Sources of AES/EBU, Analog Audio and Maehiime Code

Supports Dolby-E Audio

Setup capabilities for audio delay and phase imwersn every input and output channel.

Setup capabilities for DRS stereo remedies, allguire user to derive a summation signal (L+R)
or a difference signal (L-R) of two adjacent audiannels; or select adjacent channel swapping
of the stereo pair, implemented in input channet¥@ output channels

I/O Configurations Available From 64X64 Up To 2048X48

Full Redundancy (Power, Control and PAS Bus) Alddas an Option for Most Configurations
In-Field Expandability: As Your Needs Grow — YdDRS Router Can Grow With You

Multiple /0O Connector Types Supported: BNC, ELGDd Weidmuller (6-Pin Detachable)

Power Supply/Controller Modules are Hot-Swappabhaifhes Equipped With Redundant
Modules)

Will Sync To Any Of The Following Sync Source TypedTSC, PAL, Tri-Level, AES Silent
Ethernet Based Control System Protocol Using PERERC2000 System Controller

2.3 SPECIFICATIONS

Analog Audio

Connector Type 6 pin detachable, 2 balanced sigral connector
ELCO/EDAC 120, 32 balanced signals per connector

Input Level 0 dBFS (full scale digital) = +24 dBt1.8 dBu or
+12 dBu, GUI selectable

Input Impedance 20 K Ohms, Balanced

Common Mode Rejection ~ >74 dB minimum, >90 dB tgpi@0 Hz - 20 kHz)

Output Levels 0 dBFS=+24dBu, +18 dBu or
+12 dBu, GUI selectable A/D, D/A

Output Impedance 130 Ohms; balanced

Resolution 24 bits/sample, 96 kHz sample rate

Frequency Response +/- 0.1 dB (20 Hz - 20 kHz)

THD+N <0.02% @ 1 kHz, +20 dBu

Cross Talk <-95 dB

Dynamic Range 95 dB
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AES/EBU Audio Specification

Connector Type 6 pin detachable, one balanced sifE&am per connector
ELCO/EDAC 120-16 balanced AES streams per connector

BNC - one single-ended AES stream per connector

Input Level 0.5 -7.0 Vp-p balanced, 0.5 - 2.0 Vpipgle ended
Input Impedance 110 Ohms balanced, 75 Ohms simgleee

Input Sample Rate 32 kHz- 96 kHz

Output Level nominal 2 Vp-p balanced, 1 Vp-p ssaghded
Output Impedance 110 Ohms balanced, 75 Ohms sémgled

Output Sample Rate 48 kHz or 96 kHz, GUI seleetabl

Dolby Support 48 kHz synchronous Dolby/ Dolby E aupported

MADI Audio (Requires Use of Optional MADI Adapter)

Connector Type BNC

Input Level 200 mV- 2.0 Vp-p

Input Impedance 75 Ohm

Output Level 1 Vp-p

Output Impedance 75 Ohm

MADI Port Mode Each MADI port may support 28, 35, Br 64

synchronous audio streams, GUI selectable

Digital Signal Processing Specifications

Gain Adjustment Independent +/- 6 dB adjustmeifit. indB increments for each input and
output, GUI selectable.
Audio Delay Independent delay elements for inpund outputs.

Unrestricted mode provides 0.341 milliseconds (NIGC frames) for
each input and output.
Restricted mode provides up to 1.365 seconds RPEBC frames) of
delay per input and output for a limited numbkercbannels.
All delay parameters are GUI selectable.
Phase/lnversion Independent Control for each iapdtoutput, GUI selectable
Stereo Remedies Independent Control for each paipots and outputs. The L and R
channels of each pair may be individually sdt t&, L+R or L-R.
All stereo remedies are GUI selectable.
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Time Code Specifications

I/O Connector Type 6 pin detachable, 2 balanogubds per connector,
ELCO/EDAC 120, 32 balanced signals per connector;
BNC, unbalanced

Input Level 0.7 to 3.3 Vp-p MAX

Input Impedance 110 Ohms balanced, 75 Ohms semgled
Input Number 64

I/Output Connector Type BNC

Output Level 1.3 Vp-p +/- 0.3V MAX

Output Impedance 110 Ohms balanced, 75 Ohms samgled
Output Number 64

System Distortion 0.2% at 1xTimecode speed,

1.0% at 5xTimecode speed

Environmental & Miscellaneous

AC Input Connectors IEC 320C6 socket (accepts32C C5 line cord)Power Requirement
60 VA Max per frame

Input Voltage 90-260 VAC, 47-63 Hz

Operational Temperature 0-40 degrees C

Operational Humidity 90% Non-Condensing

Mechanical Dimensions 1RU 1.750 H x 19.000 W x75@ D

Weight 12lbs
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Chapter 3 System Architecture

3.1 OVERVIEW OF SYSTEM ARCHITECTURE

There are basically three different types of frammesd in the DRS System: Audio, Time Code and Data
Exchange Engine (DXE). Figure 3-1 illustrates ¢gbicomponent layout and locations for a DRS
frame. A brief overview of each frame type anccitsnponents is provided in the following paragraphs.
Input and output channel assignments, operatingnpeters and characteristics of a DRS installatien a
defined through the system controller graphical ugerface (GUI).

I RJ-45 Connectors I I Backplane Assembly I I Internal Connectors I I RJ-45 Connectors I
I | I I\. I | I |
T T L T

I ] I I < I ”,__
—

Mid-Plane Assembly
AC Power AC Power
Connector Connector

Controller Modules

s

T

an

4

=

an

Main Circuit Card
Assembly

m m

g g
" \
l“;d H

Slot 1 Slot 2
Power Supply Modules
Power Supply/ Controller Module Slots

Figure 3-1 Frame Component Layout (Typical)

DRS routing systems are implemented in terms oicesignal blocks. All audio frames process 128
signal channels — either as a single block of I#8nels (dedicated input or output frames), or@#o
channel blocks (split frames). Each audio blogkpsuts one signal type (input or output) and one
signal format (AES digital or analog). Time codanies support 64 physical input or output channels,
but occupy a single block of 128 signals. Siggpés and formats can not be mixed within a block.

Dedicated input frames are configured as a singechannel block and accept 128 input channels of
one signal format — AES or analog. Dedicated duftgumes are also configured as a single 128
channel block and provide 128 output channels efsignal format — AES or analog.

Split frames process 128 audio channels as twdk®lot64 channels each and may be configured as
mixed signal inputs, mixed signal outputs or asiopet block and one output block. Figure 3-2
pictorially illustrates the concept of dedicated aplit audio frames.
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128 64 64
Audio Audio Audio
Channels Channels Channels
Channel Channel
lietinz] Block Block
Block 1 2
Dedicated DRS Audio Frame Split DRS Audio Frame
128 Signal Channels 128 Total Signal Channels

Figure 3-2 Pictorial View of Dedicated and Split Aidio Frames

This concept of channel blocks is key to configgranDRS router and connecting audio frames to DXE
frames. Numerous frame variations are possiblegushhannel block architecture — these are intradluce
in Paragraph 3.2.

3.2 AuUDIO FRAMES

Audio frames are the DRS system components therfade with external input or output audio signals.
Regardless of the variant, all audio frames hageépacity of processing 128 audio signals. Audio
frames are available in the following channel bleekiants:

128 input channels of one signal format - AES @laap

128 output channels of one signal format - AESnai@g

128 total input channels, divided as two 64 chabitetks — AES and analog
128 total output channels, divided as two 64 chbnioeks — AES and analog
64 input channels — AES, 64 output channels - AES

64 input channels — analog, 64 output channelsalogn

64 input channels — AES, 64 output channels - @nalo

64 input channels — analog, 64 output channels S AE

All audio signals are processed by the DRS asallidéta. Analog inputs are converted to digitahdat
for routing and AES signal pairs are routed asadjacent mono channels. Any mono AES signal or
any analog input signal may be selected and cagtvéotan analog output. AES outputs are always
adjacent paired channels and may be selected ingra@djacent channel AES input pair or may be
derived from any two mono analog signals selecsealdgacent channel outputs. Depending on the
choice of frame signal-handling capacity and disttibn, it is possible to use the DRS as a format
converter. For example, using an analog inputkbéoa an AES output block provides not only a
router function but also analog to AES conversiapability. In similar manner, using an AES input
block and an analog output block provides a ropiies AES to analog conversion.
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Every audio frame is composed of a Backplane Asgervtain Circuit Card, Mid-Plane Assembly and
up to two Power Supply/Controller Modules, as shawhigure 3-1. Each audio frame is configured
with one of the following backplane types, depegdn signal handling requirements and the type of
connector(s) used in the installation. Availablamector types and signal handling capabilitiesaaihe
are presented in the chart below. An illustrabbeach backplane is shown in Figure 3-3.

Connector Type
BNC Connectors

ELCO/EDAC Connector
6-Pin Connector

Signal Type
AES Audio 75 Ohm, Unbalanced

AES Audio 110 Ohm, Balancedwoalog Balanced Audio
AES Audio 110 Ohm, Balanced ocalég Balanced Audio

(Detachable — Weidmuller)

© EIDDGBGEGDDDDDDDDDDDDBD o
o o o o o
o DDEDDDGDDDDDDDDDDDDD OB o

ELCO Connector Backplane

Weidmuller (6-Pin) Connector Backplane

nIoIquIu]
o}

Mixed

‘eidmuller (6-Pin)/BNC Connector Backplane

Figure 3-

3 Input/Output (I/O) Backplanes
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BNC connectors are used only for connection of AE&udio sources, and
each AES source contains a pair of audio signaldn order to accommodate
128 signals, only 64 connectors are required; andotaccommodate 64

signals, only 32 connectors are required.

There are several variations of main circuit cadgpending on the signal type and I/O mix of the
frame. Only one main circuit card is used in aiweg frame, and the type of card used determines th
signal handling characteristics of the frame.

There are two distinct mid-plane assemblies, onehith will be present in a frame, depending on the
type of backplane used. Basically, the mid-plange® signals and voltage sources between the
backplane assembly, the power supply/controllerutednd the main circuit card. There are no active
components on the mid-plane board, and the onlypooint of interest to the user is a sixteen pasitio
rotary switch mounted to the circuit card sidelw assembly. This switch is for possible futuredpict
implementations and is not used in DRS applicatanered by this manual. Setting position of this
switch on an audio frame has no effect on DRS sysigeration.

3.3 REAR PANEL CONNECTIONS —AUDIO FRAMES

Regardless of the backplane, mid-plane or cirauitl used, the intra-system connectors are the &ame
each audio frame variation. These connectionstarers and identified in Figure 3-4 using the
ELCO/EDAC Connector Backplane for example only. @etors identified by Figure 3-4 are identical
for all /0 backplanes, and their function is dissed in the following paragraphs.

Not Used Not Used

- o

=) = O
\ Power Cord Connector Power Cord Connector Not Used

Primary DXE Access for Power Supply/ Access for Power Supply/ Redundant DXE

Packet Audio Controller Module Slot 2 Controller Module Slot 1 Packet Audio
Connector Connector

Figure 3-4 1/0 Frame Rear Panel Connections (Typal)

Packet Audio Stream (PAS) ConnectorThere are two PAS Connectors (RJ-45) locatedhemear
panel of each input and output frame. These are@WER connectors located on each side of the
frame rear panel. When viewed from the rear ofitiime the left-hand connector is tAemary DXE
Connector and the right-hand connector is fRedundant DXE Connector These are interface
point(s) for the packet audio stream to the DXEnk@aWhen only one DXE frame is used, connect a
CAT-5E cable between the Primary DXE connectorthedDXE. In a redundant system, connect the
Redundant DXE connector to the second (redundaxXg Bame.
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Power Cord Connector AccessEach power supply/controller module is fittediat chassis slot

(either slot 1 or slot 2). When a power supphynstalled, its 3-prong input power receptacle is
accessible through this opening on the frame raaelp Each power supply carries its own dedicated
power receptacle. Input power is not bussed betwamules. When two power supplies are used (for
redundancy) a separate power cord must be attacleath receptacle through its access port. Each
access port is equipped with a harness devices#tates the cord to help prevent accidentally
disconnecting the frame from its power source.

There is a second RJ-45 connector located aboweABeconnector on each side of the frame rear panel
and also a pair of BNC connectors located on thedaight-hand side of the rear panel. These
connectors are intended for future product impldatgms and are not used in DRS applications
covered by this manual.

3.4 TIME CODE FRAMES

DRS Time Code frames contain a specially desigiveditcard to route 64 channels of machine time
code data. For all practical purposes a time é@iee may be considered identical to an audio frame
with respect to frame component layout and conaestbetween frames. Time code input and output
frames are available with BNC, 6-pin detachabl&lb€O connectors. Pin-out data for time code is
different for ELCO and 6-pin detachable connecfarys1 audio pin-outs for the equivalent connector,
and is provided in Chapter 5 of this manual. Teunde and audio frames may be mixed within a
system, provided input signals of each format ag wuted to an output block of the same signal
format.

3.5 DATA EXCHANGE ENGINE FRAMES

Data Exchange Engine (DXE) frames process andhiis¢rdata on the PAS bus between audio frames.
Each DXE frame interfaces with up to eight audanies through one of the eight I/O Frame Port
connectors on the rear panel using CATSE cablép 40 meters in length. Each 1/0O Frame Port
connector interfaces to a single audio frame, apgarts the 128 audio channels of the frame —reithe
as a dedicated block of 128 channels, or two 64rméablocks. A single DXE can interface with up to
eight audio frames, for a maximum signal handliagacity of up to 512 audio input signals and 512
audio output signals. In the case of a systemradghbeyond 512X512, multiple DXE frames are
used; up to a system maximum of four DXE framesaftotal system signal-handling capacity of up to
2048 inputs and 2048 outputs.

Each DXE frame contains at least one frame cometrdévice, co-resident with the power supply on a
specialized component called the Power Supply/PERCController Module, which communicates
with the PESA PERC2000 System Controller. As sty PESA router installation, the system
controller communicates with the various routeitersyscomponents and control panels, and
orchestrates unified operation of the system thndhg frame controllers contained in each individua
router frame. PERC2000 is available in a standatack frame with power supply, or the controller
circuit card may be mounted in a Cheetah videoirmatvitcher chassis; in either application, the
system controller is connected to DXE frames ov&d/d00 Ethernet link. All operational parameters,
adjustments and configuration of the DRS systemma@e through the PC based PERC2000 graphical
user interface (GUI) application.
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In DRS system architecture, the two power supphtt@der slots are identified by the nomenclature
primary (slot 1) and redundant (slot 2); and thetaler device installed in slot 1 is identified the
“primary” controller, the controller in slot 2 identified as the “redundant” controller, refer igufe 3-
1 for slot locations. Note that this is a namiog\ention only and in systems with redundant cantro
capability does not indicate whether a controbeoperating as the “active” device or the “standby”
device. For systems with only one power supplyttadier module, the single module is always
installed in the primary controller slot, and ig tctive controller for the frame. Redundant poswedt
control systems have a module installed in eadh €dme of the modules is always active, and the
second module is operating as the standby contreliegardless of the slot in which each is phyisica
located. During redundant controller operatioe, standby controller maintains contact with thévact
controller in order to remain current with all cemt operating status and parameters for the frant,
also to monitor the health of the active controll&hould errors occur with the active controltarif an
operator manually initiates a controller change@a@nmand, the standby controller assumes active
control of the frame, and the previously active mledecomes the standby controller.

Every DXE frame is composed of a Backplane Assemipyto two Power Supply/PERC1000
Controller Modules, a Main Circuit Card and a Milddfe Assembly, as shown in Figure 3-1. There are
no variations of the components comprising a DXlke Backplane Assembly provides all connectors
needed for intra-system connection, and a pamagthru sync reference input BNC connectors. The
mid-plane routes signals between the backplangtendircuit card as well as power rails and control
signals between the power supply/controller modmnie the circuit card. There is a rotary switchlom t
DXE mid-plane used to select configuration paramsef@ the frame. System configuration and switch
settings are discussed in Chapter 6 of this manual.

3.6 REAR PANEL CONNECTIONS —DXE FRAME

Rear panel connections for the DXE are shown a@utified in Figure 3-5 and discussed in the
following paragraphs.

Frame Controller Interface Port Not Used Frame Controller Interface Port

0

0

for Power Supply/Controller . for Power Supply/Controller
Module Slot 2 DRS DXE Links Module Slot 1
=] lala [ala |a]a
e DXE1 DXE2 DXE3
110 11O

Frame
Ports

Frame [ 110 21
Ports

Not Power Cord Connector Access Power Cord Connector Access
Used for Power Supply/Controller for Power Supply/Controller Sync Reference Connectors
Module Slot 2 Module Slot 1 (Loop Thru)

Figure 3-5 DXE Frame Rear Panel Connections

Frame Controller Interface Port There are two Frame Controller Interface Portr@ators (RJ-45)
located on the rear panel of each DXE frame. Thes¢he UPPER connectors located on each side of
the frame rear panel. When viewed from the redheframe the right-hand connector is Breémary
Frame Controller Interface Port and the left-hand connector is thecondary Frame Controller
Interface Port. These are interface points between the frameatetcircuitry on the Power
Supply/PERC1000 Module(s) and the P2K System Cherttraircuitry. Each frame controller interface
port connector is dedicated to a particular pow@p$//controller module slot: the Primary Port
connector associates to module slot 1 (Refer tarEig-1 for module slot identification) and the
Secondary Port connector associates to modul@ slot

Proprietary Information of PESA 3-6



‘\ CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 3
\‘ P'—s A Publication 81-9059-0589-0, Rev. B

September 2009

In a system with a non-redundant frame controitetall the Power Supply/PERC1000 module in slot 1
and use the Primary Frame Controller Interface Bamhector to connect the DXE to the facility local
area network (LAN) or, in some installations, dike¢o the P2K System Controller. If a second
(redundant) frame controller is installed, use3leeondary Frame Controller Interface Port connéotor
connect it to the LAN or to the P2K through an emxd¢ Ethernet switch. In a redundant control system
installation, two separate cables are used forfaite with the system controller. These are Ethierne
connections, and do not directly communicate with another. Each frame controller must have a
connection to the system controller through a dedit system Ethernet switch or the facility locala
network (LAN).

I/O Frame Ports There are eight I/O Frame Port Connectors (RJeta}ted on the rear panel of every
DXE frame — positioned as two groups of four comoeceach. These connector groups are labeled 1
thru 4 and 5 thru 8, and are used to interfac®XiE frame with up to eight audio frames through the
Packet Audio Stream (PAS). In most installationglia frames MUST be attached to the DXE 1/O
frame port connectors in numerical sequence, alwaggning with I/O port 1. Connecting audio
frames to a DXE is discussed further in Chaptexad!5 of this manual.

DRS DXE Links Located along the top edge of the rear pandhaee fiber optic cable connectors
denoted as DRS DXE Links. These connectors arésldi¥XE 1 thru DXE 3 and are used to
interconnect DXE frames in expanded DRS systemsiniag more than one DXE. All DXE to DXE
connections are made using LC to LC duplex fibércagable.

Sync Reference ConnectorsThe two Sync Reference Connectors (BNC) locatethe rear panel of
every DXE frame are the interface point for a sewtin-house sync reference. It is imperative that
EVERY DXE frame in a DRS system be connected teshaync. All system timing and clocking
functions are synchronized between frames usingythe pulse as a reference. The connector pair is a
loop-thru arrangement and either may be used fartiar output.

Audio Monitor  There are two BNC connectors located along thestige of the DXE frame labeled
Audio Monitor 1 and Audio Monitor 2. These conrestare intended for future product
implementations and are not used in DRS applicatomvered by this manual.

Power Cord Connector AccessEach power supply/controller module used in a DB is fitted

into a chassis slot (either slot 1 or slot 2). Wagyower supply is installed, its 3-prong input pow
receptacle is accessible through this opening erfréime rear panel. Each power supply carrieswts o
dedicated power receptacle. Input power is notdmisgtween modules. When two power supplies are
used (for redundancy) a separate power cord muasttdehed to each receptacle through its access por
Each access port is equipped with a harness diritlee input power cord. The harness secures the
cord to help prevent accidentally disconnectingfthme from its power source.
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3.7 POWER SUPPLY/CONTROLLER MODULES

Two Power Supply/Controller Modules are availabl¢he DRS system architecture. Both supplies are
constructed as a modular unit that can slide iitteeeof the two available slots in the chassisniealn
redundant power supply applications, a power supphtroller module is used in both slots of a clgass
frame.

A typical power supply/controller module is showrFigure 3-6. The two modules are distinctly
different incontroller function, even though the power supply portioméntical in function and
circuitry with both modules. For purposes of thigebintroduction the basic functional differense i
discussed in the following paragraphs. The two rexiare identified as follows:

Power Supply/Fan Controller Module - This module contains the power supply circuitrpadr of
fans used to circulate cooling air through the sisafsame, and a controller circuit that controls
operation and reports status of the on-board cgdéins.

Figure 3-6 Power Supply/Controller Module (Typica)

Power Supply/PERC1000 Controller Module - This module also contains power supply circuitry, a
pair of fans used to circulate cooling air throtilgé chassis frame and fan controller functions. In
addition it contains the PERC1000 Frame Contrdliieruitry used to communicate with the external
system controller over an Ethernet link.
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Chapter 4 Functional Description

4.1 DRSSYSTEM FUNDAMENTALS

41.1

In the previous chapter we introduced the varigpeg of frames in the DRS system architecture and
provided a brief introduction to the function oickdrame. In order to interconnect these various
components into a working system we need to intedufew key principles of system operation.

Unlike a traditional crosspoint matrix router whatksignal connectors are contained in a singéssis
and input and output cables must terminate ataheeshardware unit, the DRS distributes input and
output connections over frames configured as sigiogks of various size and type, all interconnécte
through a data exchange engine (DXE) frame. BEauhitiblock contains circuitry necessary to convert
audio inputs to digital data, apply any desired D@#etions to each signal and “packetize” the digit
data into a serial stream containing high speegbags of every input signal in the channel block.
This data stream is routed to an interface potth@DXE.

The DXE frame performs the actual “routing” functiby disassembling incoming data packets to
extract audio data for each input channel, conshgoutgoing packets containing desired audioaign
data for specific output channel blocks, and raugach outgoing data packet to the frame containing
the specific channel block. In the output franhe, packetized data is extracted, processed, c@avirt
either analog or AES signal format and routed tipouconnectors. A single DXE can connect with up
to eight audio frames and process a maximum ofifidi and 512 output signal channels. Each audio
frame can process up to 128 audio signal channeither as a single 128 channel block or two 64
channel blocks.

SINGLE DXE SYSTEM CHANNEL ASSIGNMENTS

Audio frames and the signal channel blocks theyainrare “assigned” their I/O channel number range
by the order they are connected to the DXE 1/O &agorts. For example, in a single DXE system, the
inputand output channel range is 1 — 512; and the audiodreonnected to I/O port 1 is assigned the
first 128 channels. Depending on the type and rurabblocks in the frame, the channels may be
assigned as inputs 1 — 128, outputs 1 — 128, atsrnp— 64 and outputs 1 — 64. If a frame is corate

to 1/0 port 2, it is assigned the next group of tB8nnels, etc. The actual channel numbers assigne
can vary and depend entirely on the type and nuwifdgiocks attached to the previous frame portr Fo
example if port 1 is connected to a block of 138uirsignals, and another 128 channel input block is
connected to port 2, the frame controller assignsoel numbers 129 — 256 to these inputs; but if a
block of 128 output signals is attached to poth2,frame controller assigns channel numbers 1 thru
128 to these outputs.

Audio frames are always viewed as having a sigapacity of 128 channels. As long as the audio
frame supports only input signals or only outpghals, it makes no difference whatsoever if thenfra
is a single block of 128, or is a split frame wi4h analog signals and 64 AES signals, the DXE gttt
assigns the frame as a range of 128 input or ogtputnels. If a split frame with one input sigbkick
and one output signal block is attached to a gaith block is assigned the next sequential rangé of
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4.1.2

4.1.3

channel assignments. For example, assume a fr&ém@&28 input channels is attached to port 1 and a
split frame with 64 inputs and 64 outputs is atéatto port 2. The frame on port 2 is assignedtspu
129 — 192 and outputs 1 thru 64. Channel assigrsoamtinue in numerical sequence by port until the
512 input and 512 output channel maximum of the DXEached.

MULTIPLE DXE CHANNEL ASSIGNMENTS

DRS installations expanded beyond a capacity ofigits or 512 outputs require the use of additiona

DXE frames and their associated audio frames.elfamsely consider a DXE and its audio frames as a
“complete” router for 512 inputs and 512 outputtert with an expanded system, we can consider each
DXE as a 512 X 512 “building block” of the totalstgm capacity.

Each DXE frame, and its associated input and ouijmaks, is called ahannel group and assumes the
identity of the numeric channels it processesa $ingle DXE system, the frame is identified as 1/0
range 1 — 512, since this is the channel rangegesDXE would process. In multiple DXE
installations, the second DXE is identified as 1&dge 513 — 1024, and the third and fourth asaf@e
1025 — 1536 and 1537 — 2048, respectively. The DXi@ing scheme may seem like a trivial point, but
its importance will become clear when we discussesy hardware configuration.

Consider an example: if we had a system with twdEDbames, the first DXE processes channel group
1 - 512 and is identified by the nomenclatil@range 1 — 512 the second DXE processes channel
group 513 — 1024 and is identified 149 range 513 — 1024 The first 128 input and output signals
supported by the second DXE would be assigned ehaambers 513 — 640, the second group would
be 641 — 768, etc. Just as with the first DXE hcleh numbers are assigned to audio blocks connected
to the I/O frame ports in sequential order; begignwith port 1.

The channel group a specific DXE processes is aasdip the frame by the setting of the rotary dwitc
on its chassis midplane. This is discussed fuith@hapter 6.

REDUNDANT FRAME CONTROLLERS AND REDUNDANT DXE FRAMES

In previous text we discussed that each DXE mustaio at least one PERC1000 frame controller, but
it may also contain a secondary controller for rethncy. Also, a given DXE processes a specific
channel group of 512 input and 512 output signahdels, and a redundant DXE, processing the same
channel group and sharing the same audio framéstmétprimary DXE, may be added for PAS
processing redundancy. This means that each B@neh group must have a minimum of one P1K, but
can have as many as four P1K controllers — alliganéd for the same channel group and frame-type
assignments, as shown in the chart below.

P1K Controllers for any I/O Channel Group
e Primary DXE, Primary Controller

e Primary DXE, Secondary Controller

¢ Redundant DXE, Primary Controller

¢ Redundant DXE, Secondary Controller

DXE frame status, as to primary or redundant,de aksigned by the setting of the rotary switciison
chassis midplane. This is discussed further inp@ines.
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4.1.4 BASEIP ADDRESS OF ADRSSYSTEM

Previously, we discussed the interaction betweerPttK frame controller contained in a DXE and the
system controller, the P2K. We know that the PhH B2K communicate over an Ethernet TCP/IP
communication protocol, and that each componeraroBthernet network must be assigned a unique IP
address. The IP address assigned is usually detsiry a facility IT administrator or network
manager.

With regard to a DRS installation, the assignedesklis called thiease IP addressand becomes the
network name for thentire DRS system, regardless of how many frames or albents it contains.

Each and every P1K frame controller MUST have gumilP address — and the address for each
individual controller in the system is derived lijdang an address offset to the assigned base addres
The notion of identifying a complete DRS systenitbybase IP address is very important and will
become much more important as we discuss expamaecedundant systems.

4.1.5 INTRODUCTION TO HARDWARE AND ROUTER CONFIGURATION

From the previous text, we see that every DXE $iystem can be uniquely identified by three
characteristics — thease IP address of the DRS installation, the channaligiit processes and whether
it is the primary or redundant DXE frame for theanhel group. If the frame is equipped with
redundant frame controllers, they can further leatified as the primary or secondary controllexXED
and frame controller identification characterisitay a key role in performing system configuration

Every P1K frame controller in the system is inlsigdrogrammed with thbase | P address of the

system. On system start-up each frame controidopns a boot-up procedure on its processor
circuitry. As part of initialization, it reads tisetting position of the rotary switch on the midne of

the DXE in which it is installed; and it also detgénes in which module slot it is installed. Based o
these criteria an individual controller can idenufhether it is installed and initialized as theyary or
secondary controller in the primary or redundanttKame, and it determines the channel group it is
processing based on the setting of the rotary bwha individual controller also determines and
assumes it ownnique IP address by adding an offset value, defineddigentity determined in the
previous steps, to the programmed base IP addféss system.

On completion of boot-up, every P1K frame controlfethe system assumes an individual identity
based on the following characteristics:

Its unique IP address on the network

Channel group it processes

Whether it is installed in the primary or redundBXE frame of the channel group
Whether it is functioning as the primary or secaogdantroller in the frame

In Paragraph 4.1.3 we discussed that each charmg) ghust have a minimum of one P1K controller,
but can have up to four controllers, if the systemquipped with full control and PAS redundancy.
Since a channel group consists of one (or two) Bréke(s) connected to the primary (or primary and
redundant) PAS bus connectors of the audio frathes,any controller in the group is a candidate to
potentially assume control of the audio blocks; thetefore all controllers for the channel groupstnu
be programmed with the same data as to the tyfrarokes and audio blocks connected to the DXE 1/0
ports. This is done through thardware configuration file.
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During installation of a DRS system there are teofguration operations that must be performed —
hardware and router configuratiohlardware configuration defines the number and type of audio
blocks attached to each DXE frame in the systdns derformed through the DXE Frame Port
Configuration Screen of the P2K GUI, and the r@sgltonfiguration file is downloaded to the P1K
frame controllers.Router configuration is where the actual signal switchiimgctions, such as signal
input/output assignments, signal names and aligsgshing levels, components and other special
router functions are written as a configuratioa ihd downloaded to the P2K System Controller.

These are two very distinct operations with a DRSaillation, although both are performed through
screens of the P2K GUI application. Hardware @pration is performed from the GUI screen
simultaneously for all controllers in a specifiadmel group, whether there is one controller or fou
controllers. When you perform hardware configuratize frame type, signal type and signal format
attached to each DXE 1/O port is entered; andnpatioutput channel number range for the audio
blocks in each frame is calculated and assignatidgonfiguration application. Once all the audio
block and frame parameters for the channel groegatered on the configuration screen, the
configuration file is downloaded simultaneoushatbframe controllers in the channel group.

The procedure for generating a hardware configumdtie is discussed in Chapter 6 of this manu=dr
purposes of this discussion, you need to be avaateevery frame controller in the system assumes a
unigue personality based on the identity it deteamiand assumes on boot-up and the hardware
configuration file downloaded to it from the GUI@gation. Hardware configuration data for a specif
channel group is written to flash memory on eaclividual frame controller module in the group, and
is retained by the module until it is overwritteypdnother configuration file.

4.2 SYSTEM CONFIGURATION AND EXPANSION

4.2.1 BAsSIC SYSTEM CONFIGURATION

Through the remainder of this chapter, the term audo frame, or
frames, is used in the configuration examples. Tiencode frames are
interfaced to other system components in the sameamner as an audio
frame and can be considered as interchangeable ihdse examples, with
the following exceptions: Time code frames suppor maximum of 64
physical input or output channels, regardless of bakplane connector

type; however each time code frame routes 128 sigea Split frames are
not available for time code routing.

Basic System Configuration Using Dedicated 128 Charl Audio Frames

A basic, non-redundant DRS router typically cossedta minimum of two audio blocks and a DXE
frame; plus the external P2K control system. Awlgmals enter and leave the router system through
the audio blocks and the DXE receives, processaggliatributes serial data between audio blocks. A
simplified block diagram of a basic router configtion is shown in Figure 4-1. In this illustration,
frame 1 provides a block of 128 input channels, faauthe 2 provides a block of 128 output channals fo
one specific signal format.
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128 Input Channels 128 Output Channels
128 Total Channels 128 Total Channels

Figure 4-1 Basic DRS Router Configuration

For this example, assume both audio frames coobaiuit boards for AES audio signals. Each audio
frame must be connected to the DXE I/O frame panhectors in numerical sequence by the range of
signal channels we wish to assign to it, beginmiath frame port 1. In our example configuratiame t
frame containing a dedicated input channel blockABS signals we wish to assign as inputs 1 thi& 12
is connected to frame port 1. Each frame portiignface with up to 128 channels from a singleiaud
frame, so this frame fills the entire capacity oftpl with input signals. In similar fashion, thheame
containing a dedicated output channel block for Aliffdals we wish to assign as outputs 1 thru 128 is
connected to frame port 2. This frame fills thérercapacity of port 2 with output signals.

When configuring a DRS system, regardless of sigaatlling capacity, number of audio frames, or
number of DXE frames, a hardware configurafi@must be generated and downloaded to the P1K
Frame Controllers contained in the DXE, as disaigs@aragraph 4.1.5.

Hardware configuration is executed through the 8 Configuration Screen of the PERC2000
graphical user interface (GUI); and the procedoregenerating a hardware configuration file is
presented in Chapter 6 of this manual. Howeveoyder to better understand the concept of assignab
frame ports, we need to look at a few of the colsipwresent on this screen. An example screen
showing configuration for the basic system we gistussed is shown in Figure 4-2.
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Figure 4-2 Example DRS Port Configuration Screen

The DXE (channel group) we are configuring is idéd at the top of the configuration box by the
base IP address of the DRS system and the num#@cednge of the channel group. In this example,
we are configuring I/O ports for the system at dldr@ss 192.168.3.201 and the DXE that processes
channel group 1 thru 512.

Notice from the figure that DXE frame ports 1 ti@are listed vertically on the left side of the
configuration box. The next column displays thdiaiblock by signal type and format supported by
the circuit board installed in the DXE frame attadho the indicated port. The user may select and
enter, or modify, the type of audio block connedtethe port. The next two columns indicate the
numerical range of input and output signal chansetsgported by the audio block. The user does not
select or enter the channel numbering sequence.séduence is automatically assigned by the sagtwar
application beginning with port 1 and incrementsdzhon the number of input and output channels
supported by the indicated block, until the maximoid12 input and output channels is reached. Once
512 input channels are assigned, regardless dfahe port number, the GUI software does not allow
any more frames with input channels to be configureikewise, when 512 output channels are
assigned, no more output channels may be configured remaining columns are discussed in later
text.

Operationally, it would make no difference whatsere¥ we connected the output block to frame port 1
and the input block to port 2 — since both arefitise numerical blocks of each signal type. An rexde
GUI configuration screen showing this connectioshiswn by Figure 4-3.
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Figure 4-3 Alternative DXE Port Configuration

Expanding on this basic configuration, suppose vsf o add a second input and output block to
increase the channel capacity of the system targhifis and 256 outputs, as shown in Figure 4-4. In
this application the blocks in frames 1 and 2 ameected to the DXE just as in the previous example
with port 1 processing inputs 1 thru 128 and pgotéessing outputs 1 thru 128. Frames three and
four connect to the next two DXE frame ports in muical sequence. It makes no difference at all
whether frame 3 is connected to port 3 or 4, ardsttme with frame 4. The important thing to
remember is that channel blocks and frame port$ beisonnected in the numerical sequence in which
we wish to assign channel numbers to the signadaah block. For this example, we have illustrated
frame 3 connected to port 3 and frame 4 to poffde GUI menu screen for this example configuration
is shown by Figure 4-5

Using this same principle of adding and configuranglio frames and blocks in numerical sequence, we
can expand the single DXE system to a maximum gardition of 512 inputs and 512 outputs.
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Figure 4-4 256X256 Router Configuration
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Figure 4-5 Example 256X256 Port Configuration Scren
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System Configuration using Split Frames

Split audio frames, just as dedicated frames, p&@8 audio channels. In a split frame, however,
these channels are split into 2 blocks of 64 chiaresch.

Figure 4-6 is a simplified block diagram of a systeonfigured using one split input frame, one split
output frame and a DXE. This configuration allawsating a mix of analog and AES signals through
the same frame. Figure 4-7 shows the GUI configamescreen for this split frame system. Noticatth
the configured board type entry identifies the alxocks as being split analog/AES inputs or owgput
but the channel numbering indicates a port capatiiy8 total inputs or 128 total outputs, justth

a dedicated frame. In the case of both framedjrgte64 channel block (1 — 64) processes analog
signals and the second block (65 — 128) procesE&sdigital audio signals.

Analog AES A 2nalog A A 2Es A
Inputs Inputs Outputs Outputs
1-64 65-128 [ 1 | 1 1-64 65-128
\ Y Y Y [IT2][3] T4l (5] el T7]T8] L]
PAS B
Connecl':gr /O Frame Ports (E)AnsneBcL':gr
Input Input Output Output
Block Block Block Block
1 2 1 2
DXE Frame
DRS Audio Frame 1 DRS Audio Frame 2
64 Analog Input Channels 64 Analog Output Channels
64 AES Input Channels 64 AES Output Channels
128 Total Channels 128 Total Channels

Figure 4-6 Basic Split Frame System
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Eas | 168,3.201, {0 Range 1537 - 2C | 0
Base IP - 192,168,3.221, /O Range 1 - 512 1 DR Analog In - AES In Board - Same DRS Analog In - AES In Board
= Router Configuration 128 0

System Paramsters 2 DRS Anslog Out - AES Dut Board 0 ! r Same DRS Anslog Dut - AES Out Board

Levels 1] 128

Components

Cateories 3 r Same Mot In Use

Sources
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Dt Koy Lite 6 r Same Mot In Use

Salwo Key Lists

Salva Include Lists 7 - Same MatInUse

Source Include Lists
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Panels
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Panel status
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Figure 4-7 Example Split Frame Port Configuration
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One of the most versatile applications for sphinfies allows a single audio frame to support baihtin
and output signal blocks. As an example, we witifgure a two audio frame system for AES signals -
each frame with a block of 64 input signals andoakof 64 output signals. Referring to Figure,4-8
we see the audio frame identified as frame 1 igaed audio input channels 1 through 64 and audio

output channels 1 through 64. Frame 2 is assigodo input channels 65 through 128 and audio
output channels 65 through 128.

DRS Audio Frame 1
64 Input Channels
64 Output Channels

128 Total Channels

Audio A Audo A Audio A Audio A
Inputs Outputs Inputs Outputs
1-64 1-64 [ 1 ] ] 65-128 65-128
Y \ e [1]12][3][4][s] 6] [7]18] L] Y Y
PAS B
Conneclégr /O Frame Ports Conneclégr
Input Output Input Output
Block Block Block Block
1 1 2 2

DXE Frame

DRS Audio Frame 2
64 Input Channels
64 Output Channels

128 Total Channels

Figure 4-8 Basic Mixed I/O Configuration

The GUI configuration screen for this system isvetan Figure 4-9. Note that each combination input
and output board is now configured with 64 inpud &4 output channels; with each port still proaggsi

128 total audio channels.
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Mitrix Fresst Reftesh Pot Confia D st | Send Pt Conlig D.ats To DXE ‘ Cinpy Port Corfia Dt |
Panal Status
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=} Maintenance/Diagrostics
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Figure 4-9 Example Mixed I/O Port Configuration
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Mixing Dedicated and Split Frames

Dedicated and split audio frames may be intermixgtdin a system. Figure 4-10 shows a simplified
block diagram of a DRS system with one dedicatpdtiframe, one dedicated output frame and two
split input/output frames. The GUI configuratiareen for this example system is shown in Figure 4-

11.

Audio A Ado A
Inputs Outputs
1-128 [ ] 1-128
Y y PAS Bus PAS Bus
Connector| Connector
128 128
Input Output
Channel Channel
Block Block
N1
] T2][3TT4T TSI [6TT7T18]
DRS Audio Frame 1 1/O Frame Ports DRS Audio Frame 2
128 Input Channels 128 Output Channels
128 Total Channels 128 Total Channels
Audio A Audio A BEE Audio A Audio A
Inputs Outputs rame Inputs Outputs
129-192 129-192 193-256 193-256
L]
Y y DAs Bus PASBus Y Y
ct
64 64 onnector| Connector 64 64
Input Output Input Output
Channel Channel Channel Channel
Block Block Block Block
DRS Audio Frame 3 DRS Audio Frame 4
64 Input Channels 64 Input Channels
64 Output Channels 64 Output Channels
128 Total Channels 128 Total Channels

Figure 4-10 Mixed Dedicated and Split Frame Configration
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Figure 4-11 Mixed Frame Port Configuration Example
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Notice in Figure 4-11 that the numerical sequericudio channels increments in blocks of 128 or 64
depending on which frame type the port is configu. As frames are added to the DXE ports, this
numbering sequence will continue until a maximundb? inputs or 512 outputs is reached.

Unused inputs or outputs in a channel block carbeae-assigned. For example if only 80 of the 128
input channels of frame 1 are used, the next bddakput channels on frame 3 still begins with amaln
number 129. Channels 81 thru 128 are availableaone 1 for future use. Likewise, if only 40 okth
64 input channels of frame 3 are used input sigioefiame 4 still begin at 193, etc.

SYSTEM CONTROL AND SYNC CONNECTIONS

Figure 4-12 illustrates system control and synaegations for a single DXE. For simplicity, audio
frames are not shown in this illustration.

The single DXE frame must have a Power Supply/PERGXontroller Module (Primary Controller)
installed in module slot 1. System control commanan between the P1K frame controller and the
P2K system controller is conducted by an Etheroanhection either directly to the P2K system or over
the facility local area network (LAN) using CAT5RMe fitted with an RJ-45 connector. Refer to the
PERC2000 documentation for further information lo@ ¢ontrol system.

Each DXE frame in the DRS Routing System must meocted to an in-house timing synchronization
reference signal. Loop-thru BNC connectors forcayierence input and output are provided on the
backplane of every DXE. Sync may be routed in aydahain configuration through the DXE to

another piece of equipment, or the chain terminatede second BNC with a 75 Ohm terminator load.
Remember, if the DXE frame is the only, or the,lagce of equipment on the chain the open connecto
on the rear panel pair must be fitted with a 75 @é&mminator load.

75 Chm Primary Frame

Termination Controller Bus
Sync
Reference Not
Input Used
Up [el[71[e][s] i [4][s][2][s] [Lower][Upper

per
/\ DRS I/O Frame Ports DRS DXE Links DRS I/O Frame Ports

RJ-45 Connectors Fiber Optic RJ-45 Connectors

Primary Frame
Controller Interface Port

Data Exchange Engine

i

PERC2000 System
Controller Interface

Slot 1 Slot 2

Figure 4-12 128 X 128 Non-Redundant Router System

Proprietary Information of PESA 4-12



’\ CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 4
\‘ P'—s A Publication 81-9059-0589-0, Rev. B

September 2009

Even in the most basic configuration, it is possiiol have full power supply and controller redurayan
simply by installing a second power supply/congoihodule in the open slot of all system frames.
Audio frames should have a second Power SupplyfFeatroller Module installed; and each DXE
frame must have a second Power Supply/PERC1000 Islaakialled in module slot 2, as shown in
Figure 4-13. An Ethernet switch is used to prowddsirect network connection to each frame controlle
module. When a second P1K is installed in a DXE,IP address of the second controller is
automatically assigned by the frame controllerwirg as determined by the setting position of the
rotary switch.

75 Ohm
Termination .
Primary Frame

Sync Controller Bus Secondary Frame
Reference Controller Bus
Inputﬁ

oo [Opper]  [8][7][6] [5] i [4][s][2][1] [Lower

Upper
/\ DRS I/0 Frame Ports DRS DXE Links DRS I/0 Frame Ports , [Not

S i A
RJ-45 Connectors Fiber Optic RJ-45 Connectors  43¢¢

Primary Frame S dary Fi
Controller I?\Iterfaoe Port Com?gﬁenr ﬁ\?ér‘f;izle:ort PERC2000 System
Controller Interface

Data Exchange Engine

Slot 1 Slot 2

Figure 4-13 128 X 128 Router System With Redundarfower & Controller

With both controller types, several operating paetars of each power supply module in frames with
redundant power capability are constantly monitdogdstatus. Should a failure of the active power

supply ever occur, the standby supply automaticlly seamlessly becomes the active supply for the
frame.

In addition to power redundancy, DXE frames equdppéh two Power Supply/PERC 1000 modules
also operate with redundant frame controller cdppgbihereby one of the modules is always acting as
the “active” controller, while the second modulsw@ases the role of “standby” controller. During
redundant controller operation, the standby coletrohaintains contact with the active controller in
order to remain current with all current operatstatus and parameters for the frame, and also to
monitor the health of the active controller. Shbetrors occur with the active controller, or if an
operator manually initiates a controller change@menmand, the standby controller assumes active
control of the frame, and the previously active mledecomes the standby controller.
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In DRS system architecture, the two power supphtt@der slots are identified by the nomenclature
primary (slot 1) and redundant (slot 2); and thetaler device installed in slot 1 is identified the
“primary” controller, the controller in slot 2 identified as the “redundant” controller. This isaming
convention only and in systems with redundant aym@pability does not indicate whether a controlle
is operating as the “active” device or the “staridigvice.

Notice that each controller module has its own Eteeport for independent communication over the
system network or facility LAN. These are denotedre Primary and Secondary Frame Controller Bus
in Figure 4-13. In order for frame controller redancy to be functional each module must be
independently connected as a network device thramgBthernet switch as shown.

By installing a second PAS bus interconnectiongi$ive second PAS bus port on each audio frame and
an additional DXE frame to perform exchange ofrégundant bus data, a second packet audio stream
is established. Should either PAS bus connectibnden frames be broken or data become corrupted,
the second (redundant) bus will keep the systely fuihctional without interruption of audio signals
block diagram of a fully redundant 128X128 instiadia with PAS bus, power and frame controller
redundancy is shown in Figure 4-14. In this exantipdee are a total of four P1K controllers withiret
channel group; each of which is assigned a unigueddress derived from the base IP address of the
system. All four controllers are provided a direetwork connection through an Ethernet switch.

Notice also that the sync input is daisy-chaingsvben DXE frames using the loop-thru connector and
terminating at the second frame.
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Figure 4-14 128 X 128 Router System with Fully Reshdant PAS Bus, Power & Controller
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4.2.2 SYSTEM EXPANSION

It is possible to expand either the input or outgapgacity, or both, of the DRS system, up to a
maximum configuration of 2048X2048. Expanded systeise multiple audio frames and one or more
data exchange engine (DXE) frames. Any combinatfcemalog and digital channel blocks is allowed

in an expanded system.

Single DXE Frame SystemAn example of a 512 input X 512 output expandedesn using eight split

I/O frames and a single DXE frame is shown in Fegd15. Audio frames are identified as frames 1
thru 8, and each provides a block of 64 input cleéand a block of 64 output channels. I/0O channels
are assigned to audio frames in the following nucaéisequence:

Frame Number Input Channels Output Channels
1 1 thru 64 1 thru 64
2 65 thru 128 65 thru 128
3 129 thru 192 129 thru 192
4 193 thru 256 193 thru 256
5 257 thru 320 257 thru 320
6 321 thru 384 321 thru 384
7 385 thru 448 385 thru 448
8 449 thru 512 449 thru 512
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Figure 4-15 512 Input X 512 Output Expanded DRS $yem
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Analog audio and AES digital audio sources may besdhwithin an expanded system, and mixed
within audio frames using split frames. In our 51812 example, the input channel block of frame 1
may be equipped with an audio board to accept grsadarces, while frames 2 thru 4 may be configured
to accept AES digital sources. Any combinationmdlag and digital audio channel blocks is allowed i
an expanded system. Remember, however, that dtiggeaurces must be attached to analog input
channels and all digital audio sources must bela¢thto digital input channels.

Multiple DXE System Systems requiring greater than a single chamoeipgof 512 inputs or 512
outputs are configured using two or more DXE framed the required number of audio frames to
provide the desired I/O capacity. Any number ofiadchmes may be used, up to the system maximum
of 32 frames, providing up to 2048 input and 204&at channels. Since each DXE supports up to
eight audio frames - up to four primary DXE andrfeedundant DXE frames may be used in a system
to link the audio frames.

In the previous section we introduced and discusgstem expansion for a 512 X 512 router using
eight audio frames and a single DXE; and intercoting the 1/0 frames to the DXE in an ascending
numerical sequence. Building a system greater 312nX 512 expands the same principle and is
accomplished by interconnecting DXE channel grdopsne another in an ascending numerical
sequence, using fiber optic cable.

Remember that a DXE frame and its associated drathwes together form a channel group, and the
channel group assumes the nomenclature of theh&dne| range it contains. We can consider each
channel group as a 512 input by 512 output “bugditock” of the overall expanded system. In an
expanded system, the DXE frames process the fallpimput and output channel groups:

System Channel Groups

DXE Inputs Outputs Group Nomenclature
1 1-512 1-512 I/O Range 1 - 512
2 513 -1024 513 -1024 I/O Range 513 - 1024
3 1025 - 1536 1025 - 1536 I/O Range 1025 - 1536
4 1537 - 2048 1537 - 2048 I/O Range 1537 - 2048

Audio blocks are interconnected to each DXE indygem in exactly the same way as for a single
DXE configuration. Each DXE, along with its inpubbks and output blocks, is then interconnected as
a channel group with all the other DXE frames (ct®mgroups) in the system by fiber optic links.

Just as with audio blocks, unused input or outpahaels in a channel group can not be re-assigned.
For example if only 400 of the 512 input or outpb&innels of group’O Range 1 - 512 are used, the
next block of audio channels in groli@® Range 513 - 1024 still begins with channel number 513 for
both inputs and outputs. Channels 401 thru 512zagable in grou/O Range 1 - 512 for future use.

Figure 4-16 illustrates a full capacity 2048 inpatd 2048 output router configured as four channel
groups using 32 audio frames - 16 dedicated imaumés, 16 dedicated output frames - and 4 DXE
frames. In order to eliminate clutter and makeillbstration as clear as possible, sync reference
connections are not shown. However, as with any DRt llation, every DXE in the system MUST be
connected to a source of in-house synchronizaliutiple DXE systems may be configured using two,
three or four DXE frames, depending on the requit@dchannel capacity, number of 1/0O frames, and
physical layout of the router system for a partaicuhstallation.
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Outputs Outputs Outputs Ou(puts Outputs Oulpuls Outputs utput:
1-128 129 - 256 257-384 385-512 513 - 640 641-768 769 - 896 897 - 1024
Audio Frame 5 | | Audio Frame 6 Audio Frame 7 | | Audio Frame 8 | Audio Frame 13 L Audio Frame 14 | Audio Frame 15 | Audio Frame 16 L.
‘J Primary Frame (I, A N Redundant Frame I_>
7 Controller Bus Controller Bus
Faoility LAN E‘hefgeLSBW"l‘jh B —1 » Ethemet Switch A Facility LAN
PERC 2000 (Provided By User) |4 —P—T »{ (Provided By User) PERC 2000
System Controller |—/ N——— System Controller
Interface Interface
Audio Audio f i Audlo Audio Audio Audio i f Audio Audio
Inputs Inputs nput: Inputs Inputs Inputs | Inputs | Inputs
1025 - 1152 1153- 1280 1281 1408 1409 - 1536 1537 - 1664 1665-1792 | 1793- 1920 | 1921 - 2048
| Audio Frame 17 Audio Frame 18 | | Audio Frame 19 | Audio Frame 20 | Audio Frame 25 | Audio Frame 26 | | Audio Frame 27 | Audio Frame 28 ||
g — W, ) -
. . M\ . . N
PN Fiber Optic Cable M A Fiber Optic Cable M
¥y \; ¥y l
Upper] Bl Cower] i Coper] BlR1N0 Cower] i
= 1/0 Frame DRS DXE |/o Frame — VO Frame DRS DXE 110 Frame
Ports Link: orts Link:
Fiber Optic Fiber Optic
Channel Group CAT 5E Channel Group
Interconnect
Cable
I/0 Range 1025 - 1536 Used For Al I/O Range 1537 - 2048
Frame-DXE \
Interface
\ / Connections \ /
Power Supply PERC 1000 Power Supply/PERC 1000
L Controller Module(s) L] L | Controller Module(s) L
Power Supply/
N} Tl - Tl N Ti N TL FenConirdler |, 1 Tlﬁ ot TL N} Ti N} Ti
Audlo u |o Audio Audlo Sin ?g%lre Sua| Audio M Audlo Audio { Audio
utput: utput: Outputs utput: A Rgd dant A Outputs utput: Outputs Outputs
1025-1152 1153-1280 1281 - 1408 1409-1536 Ig I?agr?A?ﬂiu)o 1537 - 1664 1665-1792 1793 - 1920 1921 - 2048
! Frame
Audio Frame 21 L/ ! Audio Frame 22 Audio Frame 23 | | Audio Frame 24 | Audio Frame 29 | Audio Frame 30 | Audio Frame 31 Audio Frame 32 L/

NOTE: For Clarity Of lllustration, Sync Reference Connections Are Not Shown. Each DXE MUST Be Connected To A Source Of In-House Sync.

Figure 4-16 2048 Input X 2048 Output Expanded DRSystem
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DXE frames are interconnected via the DRS DXE Lioésnectors (fiber optic) labeled DXE 1 thru
DXE 3 located along the top edge of each DXE reaep

While similar to the numerical hook-up sequenceauwdio frames, the procedure is not identical. Each
DXE frame is interconnected with other DXE frameshe system using a “star” networking
arrangement whereby each frame has a direct caanetith every other frame. Proper intra-frame
cabling for a four DXE system is shown in Figur&et-More information on proper cabling of a
multiple DXE system, and a hook-up table, is presgm Chapter 5 (Installation) of this manual.

Each frame in the system must contain at leaspomer supply/controller module. In an expanded
system at least one Power Supply/PERC 1000 Modus# be installed in every DXE frame. Audio

frames must have at least one power supply/coatroibdule installed. Typically Power Supply/Fan
Controller modules are used in the audio frames.

The Frame Controller in each DXE in an expandetesysnust be connected to the P2K System
Controller using an external Ethernet switch devigach DXE must have a direct connection from its
active frame controller port to the Ethernet Switbhisy-chaining is not acceptable for DXE to DXE
interconnection.
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Chapter 5 Installation

5.1 MOUNT EACH DRSFRAME IN AN EQUIPMENT RACK

Make sure the frame power cords are disconnected dm the power source
before installing the frame into an equipment rack.

Fans that are mounted inside of this equipment prade forced-air cooling. Do
not block airflow around these fans.

CAUTION

All frames comprising a Cheetah DRS router systesdasigned for installation in a standard 19"
equipment rack. Provide sufficient space behindetiigpment racks to allow for control, signal,
interconnect and power cables; and around all $atesooling. Use all chassis mounting holes, and
tighten mounting hardware securely by using th& emiipment manufacturer’s suggested torque
settings.

Install equipment into racks as follows:
1. Carefully remove equipment from packing containad place each frame near the rack where

it will be installed.

2. Loosen two thumbscrews on each end of the chassisdover and move cover away from
chassis. The front cover must be removed fromrdr®é in order to gain access to mounting
ears and screw holes.

3. Insert chassis frame into equipment rack and suigperbottom of the chassis while mounting
hardware is installed.

Install the bottom two chassis mounting screws.
Install the top two chassis mounting screws.
Install Rear Support Rails (Paragraph 5.2)

N o g &

Tighten all chassis mounting screws until theysaeure.

5.2 INSTALL REAR SUPPORT RAILS

Every DRS frame is shipped with a Rear Rack Rdil Iis essential that this kit be installed ast jod
the mounting procedure for the frame. Major comptsiéncluded with the kit are shown in Figure 5-1.
Each kit consists of two rear rack rails, two mdunting ears and four screws (not shown) to attach
rails to the frame.
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Rear Rack Rail (2)

Rail Mounting Ear (2)

Figure 5-1 Rear Rack Rail Kit
Install the Rear Rack Rails as follows:

1. Mount DRS Chassis in equipment rack at the desoresition and secure chassis into rack with
four rack mounting screws (not supplied).

2. Install one Rear Rack Rail to DRS Chassis at tleeRack Rail Attachment Points using two
Mounting Screws as shown in Figure 5-2.

Rack Rail _
Attachment Points DRS Chassis

Rear Rack Rail

Mounting Screws

Figure 5-2 Rear Rack Rail Mounting

3. Repeat Step 2 on opposite side of Chassis usimypdeack rail and remaining two mounting
screws.

4. Figure 5-3 shows the rear of the chassis with bath rails installed.
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Figure 5-3 Rear Rack Rails - Installed

5. Install one of the Rack Rail Mounting Ears by aiignthe rectangular cutout in the mounting ear
with one of the rack support rails previously ifisdand sliding the mounting ear onto the rail.
Ensure that the two screw holes in mounting eag faouter edge as shown in Figure 5-4

6. Secure mounting ear to rear rail of equipment reghg two rack mounting screws (not supplied)
as shown in Figure 5-4. Be sure that the screwsholéhe mounting ear align with screw threads
in the equipment rack in such a way that the DR&sis is level in the equipment rack from
front to rear as shown in Figure 5-5.

7. Repeat Steps 5 and 6 for the remaining mountinguedirack rail.

DRS Chassis Rear Rack Rail

Rear of Equipment
Rack

Rack Rail
Mounting Ears and
Mounting Screws

Figure 5-4 Rack Rail Mounting Ear Installation

Proprietary Information of PESA 5-3



‘\ CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 5
\‘ l: '—s A Publication 81-9059-0589-0, Rev. B

September 2009

Figure 5-5 Installed Rear Rack Support System

5.3 CONNECT EQUIPMENT CABLES
Use the following guidelines when connecting equeptricables:
Install equipment in rack before connecting cables.
Relieve strain on all cables to prevent conneatpagation.

To the greatest extent possible, separate cosigial, and power cables to minimize crosstalk and
interference.

\
|

A

> Tie-Wraps;'

Figure 5-6 Cables Attached To Supports

Proprietary | nformation of PESA 5-4



’ CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 5
\ : P'—s A Publication 81-9059-0589-0, Rev. B

September 2009

Use as many cable ties as necessary to securecalés and CAT 5E cables to the rack, as shown in
Figure 5-6. This will provide cable strain reliefchhelp route cables away from hazardous areas. Do
not use cable ties on fiber optic cable. Routdssafiway from physical traffic areas to avoid drept
safety hazard (trip or shock).

5.4 CONNECTION CHECKLIST

Once each DRS system frame is installed in an eggrnp rack, associated system connections can be
completed. Order of completion of installation stepnot critical, however, DO NOT apply power to a
frame until all audio signal, sync, packet audreain, fiber optic and Ethernet network cables have
been installed and their connections verified faper placement and accuracy.

PESA recommends that you create a chart or lisigofals attached to router connectors identifyirey t
source and destination of the signal, cable nurfdyesther identification designation) and router
channel number assigned to the signal. When ctéingezabling with BNC connectors, it's a good idea
to make a sketch of the rear panel of every audimé equipped with BNC 1/O connectors and note
cable numbers (or other identifier) attached tdhd&@ connector. When connecting cabling with
ELCO/EDAC or 6-pin detachable connectors, PESAmenends that you make a sketch or a pin
layout table for each connector identifying conoeciumber, signal source and destination, cable
numbers (or other identifier) attached to eactoS#0 pins and the router channel number assatiate
with each cable. Prepare this sketch or t8EHEORE attaching wires to connector blocks or male
mating plugs, and use it as a reference guide wheorming connector assemb{yarefully follow
connector pin-out data provided in this manual whssembling connectors to prevent inadvertent
signal swapping. If at all possible, use a continmeasurement device to verify cable connections
before attaching mating connectors to DRS rearlgammnectors. Retain all of your sketches, cabling
diagrams and connection lists, and keep it withrymber DRS documentation for future reference.

Use the following guide to insure that all conness are made properly and that power, system
interconnect and audio signal cables are corratshalled.

1. Connect an external sync source to the Syna&efe Input (REF) of each DXE Frame using 75
Ohm coaxial cable such as Belden 8281, or equitaBnsure to properly terminate external
sync sources into a ¥5load terminator.

2. If using shell connectors such as the ELCO/EA@Veidmuller, prepare each connector with its
associated input or output audio signals using ectam pin-out data provided in the following
paragraphs. Installation will be much smoothetlitannectors intended to mate with rear panel
connectors on DRS 1/O frames are pre-wired anedest possible, use an Ohmmeter or audible
signal tracing device to verify continuity of eambnnection prior to attaching the external
connector to the DRS system.

3. When installing cabling between various framiethe DRS system, use high quality CAT5E
cable for interconnecting the packet audio streatwéen frames. Use high quality LC to LC
duplex fiber optic cable for interconnecting DXRirines in an expanded system. Refer to
Paragraph 5-8 for further information on intercoetirgy various frames of a complete DRS
routing system.
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4. You must configure each DXE frame, using the FRM, for the audio frames attached to its /O
frame ports. For more information on I/O frametp@nd configuration, refer to the system
configuration discussion presented in Chapter 4thegbort configuration procedure beginning
with Paragraph 6-9 of this manual.

5. Before the DRS system can be used to make audiches, a configuration file must be loaded
into the P2K system controller. This file is gertethusing the P2K GUI and contains I/O signal
configuration data, level and component assignmeemtisall operational data for the DRS audio
router as well as all other switching componentthefinstallation.

5.5 CONNECTOR PIN-OUT DATA —DEDICATED INPUT OR OUTPUT AUDIO FRAMES

5.5.1

Each input and output frame in a DRS system isigargéd with a backplane equipped with one of the
connector types listed below. The type of backplaser is dependent on the type of signal connected
and type of connector used in the installatiorthinfollowing paragraphs, each type of connector is
illustrated and pin-out data is provided as a gwtlen wiring mating connectors to interconnect with
the DRS frame.

Connector Type Signal Type
BNC Connectors AES Unbalanced Audio, 75 Ohm
ELCO/EDAC Connector  AES Balanced Audio, 110 Ohm\oalog Balanced Audio
6-Pin Connector AES Balanced Audio, 110 Ohm ocalég Balanced Audio

(Detachable - Weidmuller)

Each AES input or output channel actually contaimsir of audio signals, therefore the full 128
channel capacity of the DRS frame is realized W#PAES input sources or output signals. All audio
frame backplanes, with the exception of the BNCkpkme, provide 128 physical input connections.
When connecting AES digital audio sources to theem this equates to two physical connection goint
for each audio input signal. One input allows searo be AC coupled to router inputs and the other
allows sources to be DC coupled. In similar manvieen connecting interface cabling to AES digital
output connectors, there are two physical connegiants for each audio output signal. One output
allows audio signals to be AC coupled to equipnestérnal to the router and the other output allows
the signal to be DC coupled to external equipniem-out charts contained in the following paragsaph
identify how to connect an input source or an ougignal for AC or DC coupling. In the case of the
BNC backplane, all inputs and outputs are AC calipberouter circuitry.

BNC CONNECTOR BACKPLANE

There are 64 BNC 1/O connectors on a BNC backplaaeh connects to a source of unbalanced AES-
compliant digital audio. Figure 5-7 illustrates B® backplane and identifies 1/0 channel layout.
Carefully follow the connector layout and chanmigritification chart when completing connections to
the DRS router to prevent inadvertent signal swagppi

There are 64 BNC connectors on the backplane; howew, there are 128
data channels used in the configuration. Since tH@NC backplane is used
for connection of AES Audio sources, each input actlly carries a pair of

audio signals.
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PCS A

Top Side Digital Audio I/O Connectors 1 — 64 (128 Channels) Shown By Connector Position
= W@ @ 190346 19 @2 @9 29 3D 34 37 @0 @3 @0 49 62 &5 63 61 64 <
@ (& ®) 1D @4 19 20 @3 20 29 82 69 88 @D 44 @ 60 63 66 &9 62
o @EORBEIEEE3696I@W@®E) 6606 OOL] o
Rear View Of
I/0 Frame
AES AES AES AES
CoEr’:lg:tor Iiigit_al CoEr’:lg:tor Digit_al CoEr’:lg:tor Digit_al CoEr’:lg:tor Digit_al
udio Audio Audio Audio
Number Channels Number Channels Number Channels Number Channels
1 1,2 17 33,34 33 65, 66 49 97, 98
2 3,4 18 35, 36 34 67, 68 50 99, 100
3 5,6 19 37, 38 35 69, 70 51 101, 102
4 7,8 20 39, 40 36 71,72 52 103, 104
5 9,10 21 41,42 37 73,74 53 105, 106
6 11,12 22 43, 44 38 75, 76 54 107, 108
7 13,14 23 45, 46 39 77,78 55 109, 110
8 15, 16 24 47,48 40 79, 80 56 111, 112
9 17,18 25 49, 50 41 81, 82 57 113, 114
10 19, 20 26 51, 52 42 83, 84 58 115, 116
11 21,22 27 53, 54 43 85, 86 59 117,118
12 23,24 28 55, 56 44 87, 88 60 119, 120
13 25, 26 29 57, 58 45 89, 90 61 121, 122
14 27, 28 30 59, 60 46 91, 92 62 123, 124
15 29, 30 31 61, 62 47 93, 94 63 125, 126
16 31, 32 32 63, 64 48 95, 96 64 127,128
Figure 5-7 BNC Backplane — Connector and I/O Charel Identification
(Viewed From Chassis Rear)
5.5.2 ELCO/EDAC CONNECTOR BACKPLANE

There are four ELCO/EDAC 120 pin connectors used backplane, each providing 32 input or output
connections, for a total of 128 connections. Fedak8 illustrates the ELCO/EDAC backplane and
identifies I/O connection layout. Notice that I/OGnoections are numbered consecutively from the left
side of frame (looking from rear) to the right siddéis same numbering convention holds for each
individual connector, with I/O connections providegleach also beginning on the left side of the
connector (viewed from the rear) and moving tortgbt side. Also note that the set of pins assediat
with the first numerical input of each connectar 33, 65 and 97) is located on lower left side of
connector.

ELCO/EDAC backplanes are manufactured using EDAC P& Number

516-120-520-202 connectors from the 516 Rack andrieh Connector Series,
Choose mating connectors from this series (or equalent) that best fit your
installation. Mating connectors are available in may styles from the

manufacturer and may be viewed at their website:.www.edac.net
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When connecting AES digital audio inputs and owgatthe router, the 128 input connections equate t
two physical connection points for each digitaliawgignal. One input allows input sources or output
signals to be AC coupled to the router and therailiews signals to be DC coupled. When connecting
analog input or output signals each of the 128tigpunections is used for a separate single-channel
balanced audio input or output. Detailed pin-oaigdams are provided by Figure 5-9 and Figure 5-10;
and a pin identification chart is provided by Tabié.

Connector 1 Connector 2 Connector 3 Connector 4

Top Side 1/0 Channels 1 - 32 1/0 Channels 33 - 64 I/0 Channels 65 - 96 I/0 Channels 97 - 128
I:::I O O Ol ® ® ol ; —
e 2 ose
()] © © O] seee £ ©) > ) ooe
o o so8
- 0 o : 0 .
Rear Viewof PinA”  pineL/ pina”  PinEV pina”  PinEV

1/0 Frame

Figure 5-8 ELCO/EDAC Backplane - Connector and I/0OChannel Identification
(Viewed From Chassis Rear)
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Figure 5-9 ELCO/EDAC Audio Connector Pin-Out Diagram (Refer To Table 5-1)
(Connector As Mounted On I/O Backplane, Viewed F@hassis Rear)
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Table 5-1 ELCO/EDAC Audio Connector Pin-Outs
Connection Pin-Outs By Input/Output Number
for ELCO/EDAC Audio Connectors
Refer To Figures 5-8, 5-9 and 5-10 for Proper CotoreOrientation
and Channel Assignments
I/O Connections 1 — 32, Rear Panel Connector 1
I/O Connections 33 — 64, Rear Panel Connector 2
I/O Connections 65 — 96, Rear Panel Connector 3
I/O Connections 97 — 128, Rear Panel Connector4
/o DAiEitSaI Analog Pos. | Neg. |Ground /o DAiEitSaI Analog Pos. | Neg. |Ground
. g Audio +) | () |(Shield . g Audio +) (-) |(Shield
Connection Audio . . . Connection Audio . . .
Channel Pin | Pin Pin Channel Pin | Pin Pin
Channel Channel
1, 17, 33,49 49, 25,41, 57 g
1, 33, 65, 97 AC CPLD 1,33,65,97| A K Vv 17, 49, 81, 113 'AC CPLD 17, 49, 81, 113 CD CP CY
1, 17, 33,49 9, 25, 41, 57
2, 34, 66, 98 DC CPLD 2,34,66,98| B L w 18, 50, 82, 114 DC CPLD 18,50,82,114 CE | CR (o4
2,18, 34, 50 10, 26, 42, 58
3, 35, 67, 99 'AC CPLD 3,35,67,99| C M X 19, 51, 83, 115 AC CPLD 19, 51, 83, 115 CF CS DA
2,18, 34, 50 10, 26, 42, 58
4, 36, 68, 10¢ DC CPLD 4,36, 68,100, D N Y 20, 52, 84, 114 DC CPLD 20,52,84,116 CH | CT DB
3, 19, 35, 51 411, 27, 43, 59 4
5, 37, 69, 101 'AC CPLD 5,37,69,101| E P Z 21,53, 85,11 AC CPLD 21,53, 85,117 CJ CuU DC
43,19, 35, 5] 11, 27, 43, 59
6, 38, 70, 104 DC CPLD 6, 38,70,102| F R AA 22,54, 86, 11§ DC CPLD 22,54,86,118 CK | CV DD
4 4, 20, 36, 52 12, 28, 44, 60
7,39, 71, 103 'AC CPLD 7,39,71,103] H S AB 23,55, 87, 119 AC CPLD 23,55,87,119 CL | CW DE
4, 20, 36, 52 12, 28, 44, 60
8, 40, 72, 104 DC CPLD 8,40,72,104| J T AC 24,56, 88, 12( DC CPLD 24,56, 88,120 CM | CX DF
5,21, 37, 53 13, 29, 45, 61
9,41, 73, 105 'AC CPLD 9,41, 73,105 AD | AP AY 25, 57, 89, 121 AC CPLD 25,57,89, 121 DJ DT EC
5,21, 37, 53 413, 29, 45, 61 A
10, 42, 74, 10p DC CPLD 10, 42, 74, 106 AE | AR AZ 26, 58, 90, 127 DC CPLD 26, 58,90, 122 DK | DU ED
6, 22, 38, 54 - 414, 30, 46, 62 4
11, 43, 75, 107 'AC CPLD 11, 43,75, 107 AF | AS BA 27,59, 91, 123 AC CPLD 27,59,91,123 DL | DV EE
6, 22, 38, 54 14, 30, 46, 62
12, 44, 76, 108 DC CPLD 12, 44,76, 108 AH | AT BB 28, 60, 92, 124 DC CPLD 28, 60, 92, 124 DM | DW EF
7,23, 39, 55 q 15, 31, 47, 638
13, 45, 77, 109 'AC CPLD 13, 45,77,109 AJ AU BC 29, 61, 93, 125 AC CPLD 29, 61, 93,125 DN | DX EH
7,23, 39, 55 15, 31, 47, 638
14, 46, 78, 110 DC CPLD 14, 46, 78, 110 AK | AV BD 30, 62, 94, 126 DC CPLD 30, 62,94, 126 DP | DY EJ
8, 24, 40, 56 116, 32, 48, 64 -
15, 47, 79, 111 'AC CPLD 15, 47,79, 111 AL | AW BE 31, 63, 95, 12 AC CPLD 31, 63, 95, 127 DR DZ EK
8, 24, 40, 56 A 16, 32, 48, 64
16, 48, 80, 11 DC CPLD 16, 48, 80, 112 AM | AX BF 32, 64, 96, 124 DC CPLD 32, 64, 96, 128 DS EA EL
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/10 /10
Number 16 ~ Number 24
/0 Number 8 Connection Conlgitra]gnon 1/O Number 32
Connection P|ns\ / Pins \\ / Connection Pins

O

)
OREH

1/0 Number 1 /
Connection Pins

O

O

1/0 Number 25
Connection Pins

1/0 Number 17
Connection Pins

1/0 Number 9
Audio I/O Audio I/O Connection  Audio I/O Audio I/O

Connections  Connections PinS Connections Connections

9-16 17 - 24 25-32

Figure 5-10 ELCO/EDAC Audio Connector I/O ChannelGrouping

Wiring errors within connectors can be both frustigiand time consuming. Carefully check pin-out
and I/O channel data provided here and verify propbling and connector hook-up BEFORE
completing connection to the DRS frame.

5.5.3 6-PIN (WEIDMULLER ) CONNECTOR BACKPLANE

There are 64 6-Pin I/O connectors on a 6-pin caend@ckplane, each connector provides 2 physical
input or output connections for a total of 128 d@nections on a backplane. Figure 5-11 illustrétes
6-pin connector backplane and identifies conndetgyut by “J” number. You will note from the
illustration that 1/0 connectors are arranged ing@nd columns and numbered from the left side of
frame (looking from the rear) to the right sideséinote the connector column on the left handaide
the backplane (first column) and the connectormolwn the right hand side (last column) contairyonl
two connectors, while all other columns contairréhconnectors. These connectors are labeled J1 and
J2 (left side) and J63 and J64 (right side) in Fedar11, and are oriented 90 degrees counter-cisekw
from the remaining 60 connectors on backplane. dhentation difference does not affect pin-outs or
signal connections in any way, other than to nioé tespective mating plugs for these connectorst mu
be rotated to proper orientation. Figure 5-11 shiongetail the orientation of backplane connectord
pin-out connections of mating plugs.

The mating plug used with the on-board connectoesgolder-less type and uses a spring clamp to
securely hold input or output cable wires. Conmgtiare made by inserting the wire end into thedou
receptacle on the plug. The small square hole besadh wire receptacle contains a spring release th
loosens the clamp and allows the wire to be remdnged its associated receptacle. To remove a wire,
simply insert the blade of a small flat tip screiwvdr into the release hole adjacent to the recéptac
containing the wire you wish to remove, and geptlil the wire from the receptacle.
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When connecting AES digital audio inputs and owggatthe router, the 128 input connections equate t
two physical connection points for each digitaliawgignal. One input allows input sources or output
signals to be AC coupled to the router and theraillews signals to be DC coupled. When connecting
analog input or output signals each of the 128tigpunections is used for a separate single-channel
balanced audio input or output.

Connector orientation and pin identification diagsaare provided by Figure 5-11. Figure 5-12 provide
a detailed view of I/O connector numbering layoud &igure 5-13 illustrates channel 1/O pin
arrangement for a typical 6-pin connector. TabRiS-a detailed I/O channel pin-out chart.

Connector Orientation
I/O Connectors n
J3-J62 o O -
I O O [
IO O .

[
allal™ ~ -
RaR ~

-
Lzl (e
2] (2]
2]z
BRE
GGG
HH|E
[ZIE] (5]
EIEIED
\|[EEE
[z]

Pind Pin6

q y Connector Orientation JOHOHOL f

@ @ I/O Connectors /

J1,J2, 063 And Js4 | © O O

00
Pin3

A

/ Pin5

¢L Jd5

Figure 5-11 6-Pin Connector Backplane Orientatiorand Pin-Out Diagram
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“Odd” Number 1/0O Connection Pins [[“Even” Number 1/O Connection Pins
I/0 Connections 1, 3, 5,....127 1/0O Connections 2, 4, 6,....128

T T T (M 1 “Odd” Number I/O Connection Pins
M 1/0 Connections 1, 3, 5,....127
[}
, ______________________
|
)

s

1

?
(2

= = ————— -

[
1 H I£I I‘_“] Ii 1 “Even” Number 1/O Connection Pins
---------- e I/O Connections 2, 4, 6,....128
Connector Orientation
1/0 Connectors Connector Orientation
J1, J2, J63 And J64 1/0 Connectors
ONLY J3-J62

Figure 5-13 6-Pin Detachable Connector — I/O Charei Pin Grouping

Table 5-2 6-Pin Audio Connector Backplane — Chanh&in-Out Chart

Connection Pin-Outs By Input/Output Channel
for 6-Pin Detachable Audio Connectors
Refer To Figures 5-11, 5-12 and 5-13 for Properr@otor
Orientation and Channel Assignments
Backplane D?Eit?al Analog | Pos.| Neg. | Ground Backplane D?Eit?al Analog | Pos.| Neg.| Ground
Connector Al?dio Audio | (+) (-) | (Shield) Connector Al?dio Audio | (+) (-) | (Shield)
Number Channel| Pin | Pin Pin Number Channel| Pin | Pin Pin
Channel Channel
1 17
J1 bC CPLD 1 1 2 3 J17 bC CPLD 33 1 2 3
1 17
J1 AC CPLD 2 5 6 4 J17 AC CPLD 34 5 6 4
2 18
J2 bC CPLD 3 1 2 3 J18 bC CPLD 35 1 2 3
2 18
J2 AC CPLD 4 5 6 4 J18 AC CPLD 36 5 6 4
3 19
J3 bC CPLD 5 1 2 3 J19 DC CPLD 37 1 2 3
3 19
J3 AC CPLD 6 5 6 4 J19 AC CPLD 38 5 6 4
4 20
J4 bC CPLD 7 1 2 3 J20 bC CPLD 39 1 2 3
4 20
J4 AC CPLD 8 5 6 4 J20 AC CPLD 40 5 6 4
5 21
J5 bC CPLD 9 1 2 3 J21 DC CPLD 41 1 2 3
5 21
J5 AC CPLD 10 5 6 4 J21 AC CPLD 42 5 6 4
6 22
J6 bC CPLD 11 1 2 3 J22 DC CPLD 43 1 2 3
6 22
J6 AC CPLD 12 5 6 4 J22 AC GPLD 44 5 6 4
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Table 5-2 6-Pin Audio Connector Backplane — Chanhéin-Out Chart (Cont.)

Backplane D?g!]zit?al Audio | Pos.| Neg. Grqund Backplane DAig!]Eit?aI Audio | Pos.| Neg. Grqund
Connector Audio [} (+) () (Sh!eld) Connector Audio [} (+) () (Sh!eld)
Number Channel Channel| Pin | Pin Pin Number Channel Channel| Pin | Pin Pin
7| pedon | 13 | 1] 2 3 23 | B | 45 | 1| 2 3
7| aedon| 14 | 5] 6 4 23 |, B | 4 | 5| 6 4
AT O I LI T 3 4 | 2 | ar 1| 2 3
B |3 18 |56 4 joa |, 2 | 48 | 5| 6 4
9 | el 17| 1] o2 3 325 | 2 | 49 | 1| 2 3
39 | ool 18 [ 5] 6 4 325 |, 2 | 50 |5 6 4
o | 0 | 19 || 2 3 326 | 2 | 51| 1| 2 3
o |, 0 | 20 |5 | 6 4 26 |, % | 52 | 5| 6 4
| 2 a2 3 7 | AL | 53 | 1| 2 3
|, ol 2 |5 e 4 7 |, A0 | 54 | 5| 6 4
REF I GO < N I N 3 8 | 2B | 55 | 1| 2 3
2 |, 2 | 24 |5 | 6 4 8 |, 2B | 56 |5 | 6 4
s | Bl s 1] o2 3 20 | 22| 5T |1 o2 3
u3 |, B | 26 [ 5| 6 4 29 |, 2 | 58 |5 6 4
e | M 2r || 2 3 30 | 0 | 59 | 1| 2 3
ana | M 1 28 | s | s 4 0 |9 | 60 | 5| 6 4
us | 2 29 || o2 3 Ric I - 5 B I O 3
us |, 2 | 30 [ 5| 6 4 31 |, 3 | 62 |5 6 4
a6 | ] s |1 o2 3 B2 | 32| 63 | 1| 2 3
a6 |, 8 | 32 |5 | 6 4 32 |, 32 | 64 | 5| 6 4

Table 5-2 Continued on Page 5-14 for Connectors J33J64
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Table 5-2 6-Pin Audio Connector Backplane — Chanhéin-Out Chart (Cont.)

Backplane D?g!]zit?al Audio | Pos.| Neg. Grqund Backplane DAig!]Eit?aI Audio | Pos.| Neg. Grqund
Connector Audio [} (+) () (Sh!eld) Connector Audio [} (+) () (Sh!eld)
Number Channel Channel| Pin | Pin Pin Number Channel Channel| Pin | Pin Pin
383 | 33 | 65 | 1| 2 3 a9 | B | er 1| 2 3
333 |, 3 | 66 |5 | 6 4 J9 |, B | 98 | 5] 6 4
334 | 34 | 67 | 1| 2 3 310 | 20 | 99 | 1| 2 3
334 |, 3 | 68 |5 | 6 4 30 |, .20 | 100 [ 5| 6 4
35 | 2 | 69 | 1| 2 3 RIS I - X I I 3
385 |, B |70 | 5| 6 4 3’1 |, 2L 102 [ 5| 6 4
T A T £ O I U 3 32 | 22 | 103 | 1| 2 3
36 |, X | 72 | 5| 6 4 32 |, 22 | 104 [ 5| 6 4
387 | S 73 1| 2 3 353 | 23 | 105 | 1| 2 3
387 |, 3T | 74 | 5| 6 4 353 |, 23 | 106 [ 5| 6 4
38 | 38 | 75 1| 2 3 34 | >0 | 107 | 1| 2 3
38 |, 3B | 76 | 5| 6 4 34 |, 2 | 108 | 5| 6 4
39 | B | 7r 1| 2 3 35 | 2> | 109 | 1| 2 3
9 |, B |78 | 5| 6 4 35 |, 2> | 110 [ 5| 6 4
o | M | 79 1| 2 3 36 | 20 | 11 | 1| 2 3
0 |, 0 | 80 | 5| 6 4 36 |, 20 | 112 [ 5| 6 4
RZS T - - N 3 357 | b | 113 | 1| 2 3
jar | Al 2 |5 | 6 4 357 |, 20| 114 | 5| 6 4
Jaz | %2 | 83 | 1| 2 3 38 | 28 | 115 | 1| 2 3
yaz |, %2 | 84 |5 |6 4 38 | 28 | 116 | 5| 6 4
sz | B | ss | 1| 2 3 39 | 22 | 17 | 1| 2 3
a3z | B | 86 | 5| 6 4 39 |, 20 | 118 [ 5| 6 4
g | M 87 |1 o2 3 0 | 2O | 19 | 1| 2 3
g | M | 88 | 5| 6 4 oo |, .00 | 120 [ 5| 6 4
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Table 5-2 6-Pin Audio Connector Backplane — Chanhéin-Out Chart (Cont.)

Backplane D?Eit?al Audio | Pos.| Neg. | Ground Backplane D?Eit?al Audio | Pos.| Neg.| Ground
Connector Al?dio [} (+) (-) | (Shield) Connector Al?dio [} (+) (-) | (Shield)
Number Channel| Pin | Pin Pin Number Channel| Pin | Pin Pin
Channel Channel
45 61
J45 bC CPLD 89 1 2 3 J61 bC CPLD 121 1 2 3
45 61
J45 AC CPLD 90 5 6 4 J61 AC CPLD 122 5 6 4
46 62
J46 bC CPLD 91 1 2 3 J62 bC CPLD 123 1 2 3
46 62
J46 AC CPLD 92 5 6 4 J62 AC CPLD 124 5 6 4
47 63
Ja7 bC CPLD 93 1 2 3 J63 bC CPLD 125 1 2 3
47 63
Ja7 AC CPLD 94 5 6 4 J63 AC CPLD 126 5 6 4
48 64
J48 bC CPLD 95 1 2 3 J64 bC CPLD 127 1 2 3
48 64
J48 AC CPLD 96 5 6 4 J64 AC CPLD 128 5 6 4

5.6

5.6.1

CONNECTOR PIN-OUT DATA —SPLIT INPUT OR OUTPUT AUDIO FRAMES

Split frames, regardless of connector mix, areigonéd as two blocks of 64 input or output channels
with connectors for each channel block, referreds@ connector bank. Connectors may be all of the
same type, such as two banks of BNCs, or may b @mBNC and either ELCO/EDAC or 6-pin
detachable. Connectors available for split fraaresthe same as those used with dedicated frardes an
are compatible with the signal types identifiegpparagraph 3.2.

Connector population for a split frame backplanggpendent on the type of signals connected ared typ
of connectors used in the installation. In thedeihg paragraphs, each backplane variant is ibdetr

and pin-out data is provided as a guide when winmaging connectors to interconnect with the DRS
frame. Split frames are available where both cotmndzanks are inputs or outputs; or where one mnk
for input signals and the other is for output slgna&ach split frame backplane is shipped from the
factory with a rear panel label identifying eacimeector bank as input connections or output
connections. Regardless of whether the conneetak Is used for input signals or output signale, th
connector pin-outs and channel number assignmeesemted in the following paragraphs are the same.

SPLIT FRAME BNC CONNECTOR BACKPLANE

There are 64 BNC I/O connectors on the split fr&Ne& backplane, divided into two banks of 32
connectors, each of which connects to a sourcelmdlanced AES-compliant digital audio. Figure 5-14
illustrates a split frame BNC backplane and idégif/O channel layout. Carefully follow the
connector layout and channel identification charemcompleting connections to the DRS router to
prevent inadvertent signal swapping.
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There are 32 BNC connectors for each connector banén the backplane;

however, there are 64 data channels used in the dmuration. Since BNC
connectors are used for connection of AES Audio soees, each input
actually carries a pair of audio signals.

Top Side <—Bank 1 1/0 Connectors 1 — 32 (64 Channels) —>}<—Bank 2 I/O Connectors 33 — 64 (64 Channels) —>|

= (D (@) @ 10 3 46 19 &2 25 @8 B1[84 87 @) @3 @9 @9 62 69 63 63 €4 o
@ (& (®) @ 19 19 20 €3 26 29 32)69 38 @) 44 @7 60 63 66 69 62
= 2 ®© 12050 6 ed ) G[eIB 6942 85 a8 62 6a 6960 63 O OIh | o

Rear View Of
I/O Frame
Split Frame BNC Connectors 1 — 64, Shown By ChaBaek And Connector Position
e | e Fl S F S e | s

Connector Chggnels Connector Channels Connector Channels Connector Chggnels
Number Number Number Number

1 1,2 17 33,34 33 1,2 49 33,34

2 3,4 18 35, 36 34 3,4 50 35, 36

3 5,6 19 37, 38 35 56 51 37, 38

4 7,8 20 39, 40 36 7,8 52 39, 40

5 9,10 21 41,42 37 9,10 53 41,42

6 11,12 22 43, 44 38 11,12 54 43, 44

7 13,14 23 45, 46 39 13,14 55 45, 46

8 15, 16 24 47,48 40 15, 16 56 47,48

9 17,18 25 49, 50 41 17,18 57 49, 50

10 19, 20 26 51, 52 42 19, 20 58 51, 52

11 21,22 27 53, 54 43 21,22 59 53, 54

12 23,24 28 55, 56 44 23,24 60 55, 56

13 25, 26 29 57, 58 45 25, 26 61 57, 58

14 27,28 30 59, 60 46 27, 28 62 59, 60

15 29, 30 31 61, 62 47 29, 30 63 61, 62

16 31, 32 32 63, 64 48 31, 32 64 63, 64
Figure 5-14 BNC Backplane — Connector and I/O Chamel Identification

(Viewed From Chassis Rear)
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5.6.2 SPLIT FRAME ELCO/EDAC CONNECTOR BACKPLANE

There are four ELCO/EDAC 120 pin connectors ondpié frame backplane, divided into two banks of
two connectors, each providing 32 input or outmurtnections, for a total of 64 connections per bank.
Figure 5-15 illustrates the split frame ELCO/EDA&ckplane and identifies I/O connection layout. 1/0
connections are numbered consecutively from thesidé of each connector (looking from rear) to the
right side. Connector pins associated with the ficsnerical input of each connector (1 or 33) are
located on lower left side of connector.

ELCO/EDAC backplanes are manufactured using EDAC P& Number
516-120-520-202 connectors from the 516 Rack andriegh Connector Series,

Choose mating connectors from this series (or equalent) that best fit your
installation. Mating connectors are available in may styles from the

manufacturer and may be viewed at their website:.www.edac.net

When connecting AES digital audio inputs and owgatthe router, the 64 input connections of each
bank equate to two physical connection points &mhedigital audio signal. One input allows input
sources or output signals to be AC coupled todéer and the other allows signals to be DC coupled
When connecting analog input or output signals edi¢he 64 input connections is used for a separate
single-channel, balanced audio input or outputaled pin-out diagrams are provided by Figure 5-9
and Figure 5-10; and a pin identification chanprisvided by Table 5-3.

Carefully follow connector pin-out data provided by Tabl8 8hen assembling connector blocks to
prevent inadvertent signal swapping. If at all dass use a continuity measurement device to verify
cable connections before attaching mating connettoDRS rear panel connectors.

<€——Bank 1 1/0 Connectors (64 Channels) —>]|<€—— Bank 2 I/O Connectors (64 Channels)—>
Connector 1 Connector 2 Connector 3 Connector 4
Top Side /O Channels 1 - 32 /O Channels 33 - 64 /0 Channels 1 - 32 /0 Channels 33 - 64
o O[RRRRBT_]0 RN o[RS 30 s 0 o
R Sesasesciaes o3t s s
© [Ofssesssle sselokssse O[S sl s §
s’ _)1 > )1! < %* < £
() O e 0 0SS o X 30) O 3 @ -
Rear View Of | PinA Pin EL/ Pin A/ Pin EL Pin A Pin EL/ Pin A/ Pin EL |
/O Frame

Figure 5-15 Split Frame ELCO/EDAC Backplane - Conector and I/0O Channel Identification
(Viewed From Chassis Rear)
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TABLE 5-3 ELCO/EDAC Split Frame Audio Connector Pin-Outs

Connection Pin-Outs By Connector Bank and InpugQuNumber
for ELCO/EDAC Audio Connectors
Refer To Figures 5-9, 5-10 and 5-15 for Proper @otor Orientation
and Channel Assignments
Bank 1 I/0O Connections 1 — 32, Rear Panel Connectt
Bank 1 I/0O Connections 33 — 64, Rear Panel Connect®
Bank 2 1/0O Connections 1 — 32, Rear Panel Connect8r
Bank 2 1/0O Connections 33 — 64, Rear Panel Connectd
/o D?Eit?al Analog | Pos. | Neg. | Ground /o D?Eit?al Analog | Pos. | Neg. | Ground
c . i Audio | (+) (-) | (Shield) . g Audio | (+) (-) | (Shield)
onnection| Audio . ; . Connection| Audio . ; .
Channel| Pin | Pin Pin Channel| Pin | Pin Pin
Channel Channel
1,17 9,25
1, 33 AC CPLD 1, 33 A K \Y 17, 49 AG CPLD 17,49 | CD| CP CY
1,17 9,25
2,34 DG CPLD 2,34 B L W 18, 50 bC CPLD 18,50 | CE| CR CzZ
2,18 10, 26
3,35 AC CPLD 3,35 C M X 19,51 AC CPLD 19,51 | CF| CS DA
2,18 10, 26
4, 36 DG OPLD 4, 36 D N Y 20, 52 bC CPLD 20,52 | CH| CT DB
3,19 11, 27
5,37 AC CPLD 5,37 E P Z 21,53 AC CPLD 21,53| CJ| cCU DC
3,19 11, 27
6, 38 bC CPLD 6, 38 F R AA 22,54 DG CPLD 22,54 | CK| CV DD
4,20 12, 28
7,39 AC CPLD 7,39 H S AB 23,55 AC CPLD 23,55| CL| CW DE
4,20 12, 28
8, 40 DC CPLD 8,40 J T AC 24,56 DG CPLD 24,56 | CM| CX DF
5,21 13, 29
9,41 AG CPLD 9,41 | AD| AP AY 25, 57 AC CPLD 25,57 | DJ| DT EC
5,21 13, 29
10, 42 bC CPLD 10,42 | AE| AR AZ 26, 58 DG CPLD 26,58 | DK| DU ED
6, 22 14, 30
11, 43 AC CPLD 11,43 | AF| AS BA 27,59 AC CPLD 27,59 | DL| DV EE
6, 22 14, 30
12, 44 bC OPLD 12,44 | AH| AT BB 28, 60 BC CPLD 28,60 | DM| DW EF
7,23 15, 31
13, 45 AC CPLD 13,45| AJ| AU BC 29,61 AC CPLD 29,61 | DN| DX EH
7,23 15, 31
14, 46 bC CPLD 14,46 | AK| AV BD 30, 62 DG CPLD 30,62 | DP| DY EJ
8,24 16, 32
15, 47 AC CPLD 15,47 | AL| AW BE 31, 63 AC CPLD 31,63 | DR| Dz EK
8,24 16, 32
16, 48 DC CPLD 16,48 | AM| AX BF 32,64 DC CPLD 32,64 | DS| EA EL

Wiring errors within connectors can be both frustigiand time consuming. Carefully check pin-out
and I/O channel data provided here and verify propbling and connector hook-up BEFORE
completing connection to the DRS frame.

Proprietary Information of PESA 5-18



’ CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 5
\ P'—s A Publication 81-9059-0589-0, Rev. B

September 2009

5.6.3 SPLIT FRAME 6-PIN (WEIDMULLER ) CONNECTOR BACKPLANE

There are 64 6-Pin I/O connectors on a backplameled into two banks of 32 connectors per bank,
each of which provides 2 physical input or outpurtreections for a total of 64 1/0 connections per
bank. Figure 5-16 illustrates the split frame 6-ponnector backplane and identifies connectorutyo
by “J” number.

The mating plug used with the on-board connec®esdolder-less type and uses a spring clamp to
securely hold input or output cable wires. Conmediare made by inserting the wire end into thedou
receptacle on the plug. The small square hole besadh wire receptacle contains a spring release th
loosens the clamp and allows the wire to be remdngad its associated receptacle. To remove a wire,
simply insert the blade of a small flat tip screiwvdr into the release hole adjacent to the recéptac
containing the wire you wish to remove, and geptlil the wire from the receptacle.

When connecting AES digital audio inputs and owgatthe router, the 64 input connections of each
bank equate to two physical connection points &mhadigital audio signal. One input allows input
sources or output signals to be AC coupled to diéer and the other allows signals to be DC coupled
When connecting analog input or output signals ediche 64 input connections is used for a separate
single-channel, balanced audio input or output.

Carefully follow connector pin-out data provided in thisttethen assembling male mating plug
connectors to prevent inadvertent signal swappfrag.all possible, use a continuity measurement
device to verify cable connections before attacimaging connectors to DRS rear panel connectors.

Connector orientation and pin identification diagsaare provided by Figure 5-11. Figure 5-16 provide
a detailed view of /0O connector numbering layartthe split backplane and Figure 5-13 illustrates
channel I/O pin arrangement for a typical 6-pinreeetor. Table 5-4 is a detailed 1/O channel pin-out
chart.

<€— Bank 1 I/0 Connectors J1 — J32 (64 Channels) Bank 2 I/O Connectors J33 — J64 (64 Channels) —>
siolzlzicizizizle iz elelnicicicicizicle

Figure 5-16 6-Pin Connector Split Backplane — Corector Numbering Layout
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Table 5-4 6-Pin Detachable Split Frame Backplane Eonnector Pin-Out Chart

Pin-Outs By Connector Bank and Input/Output Channel
Refer To Figures 5-11, 5-13 for Connector Pin Daags
and Figure 5-16 for Backplane Layout and Channslgksnents
(Biifll:ggtr(])er DAE.S Analog | Pos.| Neg. | Ground (Biifll:ggtr(])er AES Analog | Pos.| Neg.| Ground
Number | D98\ “audio” | () | () | (Shield)| | Number | D98\ Audion | () | () | (Shield)
BBzrrl]kk:Ié/ Channel Channel| Pin | Pin Pin BBzrrl]kk:Ié/ Channel Channel| Pin | Pin Pin
3| Lo 1| 2 3 au7/3a9) AT | 33 | 1| 2 3
/33|, L | 2 5 | 6 4 77349 , X7 | 34 | 5| 6 4
2134 2 | 3 1| 2 3 agrso| 18 | 35 | 1| 2 3
2134, 2 | 4 5 | 6 4 J18/350| , 38 | 36 | 5 | 6 4
331335 3 | s 1| 2 3 aessy 0 | 37 | 1| 2 3
331335 ,.3 | 6 5 | 6 4 j9/3s1 , B0 | 38 | 5| 6 4
a6 A |7 1| 2 3 3207382 (20 | 39 | 1| 2 3
341336, 4 | 8 5 | 6 4 3201352 , 20 | 40 | 5| 6 4
351337 | 2|9 1| 2 3 J1/383( (2L | a4 | 1| 2 3
35/337| , 2 | 10 | 5| 6 4 3211353 , 2L | 42 | 5 | 6 4
367338 O | 11| 1] 2 3 3221384 (22 | 43 | 1| 2 3
36/338| ,. 0 | 12 |56 4 3221384/ , 22 | 44 | 5 | 6 4
7139 | Lo 18| 1] 2 3 3231385 (23 | 45 | 1| 2 3
371339 Lo 14 |5 ] 6 4 3231385 , 23 | 46 | 5 | 6 4
38/30| 8 | 15 | 1] 2 3 41386 (20 | 47 | 1| 2 3
/0| , 8 116 | 5| 6 4 3241356| , .24 | 48 | 5 | 6 4
J97341| O | 17 | 1] 2 3 3251357) 2 | 49 | 1| 2 3
397341, 2 | 18 | 5] 6 4 3251357) , 2> | 50 | 5| 6 4
j0/342) (A0 119 |1 | 2 3 3267358 (25 | 51 | 1| 2 3
3107342 , 0 | 20 | 5 | 6 4 3261358 , 28 | 52 | 5| 6 4
RN ISR I & B T R A 3 271389 (2T | 53 | 1| 2 3
jarda3) ALl 2 |5 | 6 4 271389 , 27 | 54 | 5| 6 4
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Table 5-4 6-Pin Detachable Split Frame Backplane Eonnector Pin-Out Chart (Cont.)

Backplane AES Backplane AES
Connector Diaital Analog | Pos.| Neg.| Ground Connector Diaital Analog | Pos.| Neg. | Ground
Number AS o | Audio | (+) | () | (Shield) Number AS o | Audio | (+) | () | (Shield)
Bank 1/ Channel| Pin | Pin Pin Bank 1/ Channel| Pin | Pin Pin
Channel Channel
Bank 2 Bank 2
3121344 12 23 | 1] 2 3 3281360 _ 28 55 | 1| 2 3
DC CPLD DC CPLD
12 28
J12 /344 AC OPLD 24 5 6 4 J28 /J60 AC CPLD 56 5 6 4
13 29
J13/J45 DC CPLD 25 1 2 3 J29/J61 bC CPLD 57 1 2 3
13 29
J13/J45 AC CPLD 26 5 6 4 J29/J61 AC CPLD 58 5 6 4
14 30
J14 /346 bC CPLD 27 1 2 3 J30/J62 bC CPLD 59 1 2 3
14 30
J14 /346 AC CPLD 28 5 6 4 J30/J62 AC CPLD 60 5 6 4
15 31
J15 /347 DC CPLD 29 1 2 3 J31/J63 DC CPLD 61 1 2 3
15 31
J15 /347 AC CPLD 30 5 6 4 J31/J63 AC GPLD 62 5 6 4
16 32
J16/J48 bC CPLD 31 1 2 3 J32/J64 DC CPLD 63 1 2 3
16 32
J16/J48 AC CPLD 32 5 6 4 J32/J64 AC CPLD 64 5 6 4

5.6.4 SpLIT FRAME MIXeED ELCO/EDAC AND BNC CONNECTOR BACKPLANE
There are two ELCO/EDAC /O connectors and 32 BMZ donnectors on the mixed backplane,
divided into two banks of 64 channels. Figure SHiigtrates the mixed backplane and identifies 1/0
connector layout. Carefully follow the connectaydut and channel identification when completing
connections to the DRS router to prevent inadveggmal swapping.

<—Bank 1 /0 Connectors (64 Channels)—>]|€—— Bank 2 I/O Connectors (64 Channels) ——>
Connector 1 Connector 2

1/0 Channels 1 - 32 /O Channels 33 - 64
o DR s 2 o
L] [“eosaaR sesseasese
eSesoRxesiececs 30 S0
O RRRO T R0 3
Saaseamiessass sssseane:
- CHRERERRIRRS GRS, o]

Pin A/ Pin EL/

Figure 5-17 Split Frame Mixed ELCO/EDAC and BNC Canectors
Shown By Channel Bank and Connector Position
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ELCO/EDAC Connector Wiring

Figure 5-17 illustrates the mixed backplane andtifles 1/0 connection layout. The bank 1
ELCO/EDAC connectors follow the same pin-outs almannel numbering as bank 1 connectors 1 and 2
provided in Table 5-3.

ELCO/EDAC backplanes are manufactured using EDAC P& Number
516-120-520-202 connectors from the 516 Rack andrieh Connector Series,

Choose mating connectors from this series (or equalent) that best fit your
installation. Mating connectors are available in may styles from the

manufacturer and may be viewed at their website:.www.edac.net

When connecting AES digital audio inputs and owgatthe router, the 64 input connections of each
bank equate to two physical connection points &mhadigital audio signal. One input allows input
sources or output signals to be AC coupled todéer and the other allows signals to be DC coupled
When connecting analog input or output signals edi¢he 64 input connections is used for a separate
single-channel, balanced audio input or outputaled pin-out diagrams are provided by Figure 5-9
and Figure 5-10.

Carefully follow connector pin-out data provided by Tabl8 8hen assembling connector blocks to
prevent inadvertent signal swapping. If at all dass use a continuity measurement device to verify
cable connections before attaching mating connettoDRS rear panel connectors.

BNC Connector Cabling

Follow the connector layout diagram, Figure 5-1% the channel assignment chart, Table 5-5, when
attaching cables to the BNC connectors on the niesttplane.

There are 32 BNC connectors for connector bank 2 oiine mixed backplane,
however, there are 64 data channels used in the dmuration. Since BNC
connectors are used for connection of AES Audio soees, each input

actually carries a pair of audio signals.
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Table 5-5 Bank 2 BNC Connector Channel Assignments

Bank 2 AES Bank 2 AES
BNC Digital BNC Digital
Connector Audio Connector Audio
Number Channels Number Channels
1 1,2 17 33,34
2 3,4 18 35, 36
3 56 19 37,38
4 7,8 20 39, 40
5 9,10 21 41, 42
6 11,12 22 43, 44
7 13,14 23 45, 46
8 15, 16 24 47, 48
9 17,18 25 49, 50
10 19, 20 26 51,52
11 21,22 27 53,54
12 23,24 28 55, 56
13 25, 26 29 57,58
14 27,28 30 59, 60
15 29, 30 31 61, 62
16 31, 32 32 63, 64

5.6.5 SPLIT FRAME MIXED 6-PIN DETACHABLE AND BNC CONNECTOR BACKPLANE
There are 32 6-pin detachable I/O connectors ari8\82 1/0O connectors on the mixed backplane,
divided into two banks of 64 channels. Figure SHitrates the mixed backplane and identifies 1/0
channel layout. Carefully follow the connectordayand channel identification when completing
connections to the DRS router to prevent inadveggmal swapping.

<€— Bank 1 1/0 Connectors (64 Channels) —>]|<€—— Bank 2 I/0 Connectors (64 Channels) ————>

= b8 (63 (7] fof isd [of of [ fod [ B3)2) (5) (®) (1) (4 (1) @0 @3) @6 29 32 =
DICICIOICICICIINIZ VLY
o [ (53 (7 e [l (ol (o G EA ) D 0B 0 19 @229 @ 6) POR] o

Figure 5-18 Split Frame Mixed 6-Pin and BNC Conndors
Shown By Channel Bank and Connector Position

6-Pin Detachable Connector Wiring

Figure 5-18 illustrates the mixed backplane andtifles connector layout by “J” number. The bank 1
6-pin detachable connectors follow the same pis-aad channel numbering as bank 1 connectors J1
thru J32 provided in Table 5-4.
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The mating plug used with the on-board connec®esdolder-less type and uses a spring clamp to
securely hold input or output cable wires. Conmediare made by inserting the wire end into thedou
receptacle on the plug. The small square hole besadh wire receptacle contains a spring release th
loosens the clamp and allows the wire to be remdngad its associated receptacle. To remove a wire,
simply insert the blade of a small flat tip screiwvdr into the release hole adjacent to the recéptac
containing the wire you wish to remove, and geptlil the wire from the receptacle.

When connecting AES digital audio inputs and owggatthe router, the 64 input connections equate to
two physical connection points for each digitaliawgignal. One input allows input sources or output
signals to be AC coupled to the router and therailtiews signals to be DC coupled. When connecting
analog input or output signals each of the 64 impuinections is used for a separate single-channel,
balanced audio input or output.

Carefully follow connector pin-out data provided in thistteshen assembling male mating plug
connectors to prevent inadvertent signal swappfrag.all possible, use a continuity measurement
device to verify cable connections before attacimaging connectors to DRS rear panel connectors.

Connector orientation and pin identification diagsaare provided by Figure 5-11. Figure 5-18 pravide
a detailed view of /0O connector numbering layartthe mixed backplane and Figure 5-13 illustrates
channel I/O pin arrangement for a typical 6-pinreeetor. Table 5-4 is a detailed 1/O channel pin-out
chart.

BNC Connector Cabling

Follow the connector layout diagram, Figure 5-18] the channel assignment chart, Table 5-5, when
attaching cables to the BNC connectors on the miesttplane.

There are 32 BNC connectors for connector bank 2 otine mixed backplane,
however, there are 64 data channels used in the dmuration. Since BNC
connectors are used for connection of AES Audio soees, each input

actually carries a pair of audio signals.

5.7 CONNECTOR PIN-OUT DATA — TIME CODE FRAMES

Time code frames, regardless of connector types@rggured as a single, dedicated input or output
block of 64 physical input or output channels. Heame code channel is routed as two signals, so 64
physical inputs equate to 128 routing signals; thiedefore the single, dedicated block fills theawaty

of the frame and the DXE port to which it is attegh Time code frames may be fitted with any of the
connector-type backplanes used for dedicated dratees; however, connection pin-outs for the
ELCO/EDAC and 6-pin detachable connector backplaneslifferent than with audio signals.

DRS backplanes, with the exception of the BNC bkaigy provide 128 physical input connections,
only 64 of which are used with a time code inpubutput frame. Both single-ended and differential
time code sources may be connected to a routerBAi@CO/EDAC or 6-pin detachable connector
backplanes. Pin-out charts contained in the faligvparagraphs identify how to connect input sasirce
and output channels for single-ended or differéhimk-up schemes. In the case of a BNC backplane,
all inputs and outputs are connected as singlecesdiarces.
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5.7.1

5.7.2

BNC CONNECTOR BACKPLANE FOR TIME CODE

There are 64 BNC 1/O connectors on a BNC backplaaeh connects to a source of single-ended time
code. BNC backplane 1/0 channel layout for timeecdidentical to the audio layout as shown in
Figure 5-7. Carefully follow the connector layautd channel identification chart when completing
time code connections to the DRS router to prewvemvertent signal swapping.

ELCO/EDAC CONNECTOR BACKPLANE FOR TIME CODE

There are four ELCO/EDAC 120 pin connectors used backplane, each providing 16 input or output
time code connections, for a total of 64 connestioRigure 5-19 illustrates the ELCO/EDAC
backplane for time code signals and identifiesdé@nection layout. Notice that I/O connections are
numbered consecutively from the left side of frgfoeking from rear) to the right side. This same
numbering convention holds for each individual caetor, with I/O connections provided by each also
beginning on the left side of the connector (vieviredh the rear) and moving to the right side. Also
note that the set of pins associated with the fissherical input of each connector (1, 33, 65 afd®
located on lower left side of connector.

ELCO/EDAC backplanes are manufactured using EDAC Pa Number
516-120-520-202 connectors from the 516 Rack andriegh Connector Series,

Choose mating connectors from this series (or equalent) that best fit your
installation. Mating connectors are available in may styles from the

manufacturer and may be viewed at their website:.www.edac.net

When connecting time code inputs and outputs tedbter, the 64 connections may be single-ended or
differential. Detailed pin-out diagrams are prodd®y Figure 5-9 and Figure 5-10; and a pin
identification chart is provided by Table 5-6.

Connector 1 Connector 2 Connector 3 Connector 4
Top Side 1/0 Channels 1-16 1/0 Channels 17 - 32 1/0 Channels 33 - 48 1/0 Channels 49 - 64

- O|REN ORR o0e®
Qe R o2
2 Q X903
RO O :
Q
sess oo
o2 o8
] [o¢

)00.¢
| LOOO0CO30,

RearViewOf PnA”  PinEL’/ PnA”  PinEl Pin A Pin EL
1/0 Frame

Figure 5-19 ELCO/EDAC Time Code Backplane - Connéor and I/0O Channel Identification
(Viewed From Chassis Rear)
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Table 5-6 ELCO/EDAC Time Code Connector Pin-Outs
Connection Pin-Outs By Input/Output Number
for ELCO/EDAC Time Code Connectors
Refer To Figures 5-19, 5-9 and 5-10 for Proper @otor Orientation
and Channel Assignments
Time Code /O Connections 1 — 16, Rear Panel Contter 1
Time Code /O Connections 17 — 32, Rear Panel Coector 2
Time Code /O Connections 33 — 48, Rear Panel Coector 3
Time Code I/O Connections 49 — 64, Rear Panel Coactor 4
/o Time Pos. | Neg. |Ground /o Time Pos. | Neg. | Ground
Connection Code + | () |(Shield Connaction Code C) (-) |(Shield)
Channel Pin | Pin Pin Channel Pin Pin Pin
1, 17, 33,49 9, 25, 41, 57
1,17,33, 49 SINGLE-ENDED A v 9.25,41,57 SINGLE-ENDED CD CcY
1, 17, 33,49 9, 25, 41, 57
117,33, 49 DIFFERENTIAL A K v 9.25,41,57 DIFFERENTIAL Cb | CcP cY
2,18, 34,50 10, 26, 42, 58
2,18, 34,50 SINGLE-ENDED c X 10,26, 42,58 SINGLE-ENDED CF DA
2,18, 34,50 10, 26, 42, 58
2,18, 34,50 DIFFERENTIAL C M X 10, 26, 42, 58 DIFFERENTIAL CF| CS DA
3,19, 35,51 11, 27, 43, 59
3,19, 35,51 SINGLE-ENDED E Z 11,27, 43,59 SINGLE-ENDED cJ bC
3,19, 35,51 11, 27, 43, 59
3.19,35,51 DIFFERENTIAL E P Z 11,27, 43,59 DIFFERENTIAL CJ CcU DC
4, 20, 36, 52 12, 28, 44, 60
4,20, 36, 52 SINGLE-ENDED H AB 12,28, 44,60 SINGLE-ENDED CL DE
4, 20, 36, 52 12, 28, 44, 60
4, 20, 36, 52 DIFFERENTIAL H S AB 12, 28, 44, 60 DIFFERENTIAL CL | CW DE
5,21, 37,53 13, 29, 45, 61
5,21, 37,53 SINGLE-ENDED AD AY 13, 29, 45, 61 SINGLE-ENDED DJ EC
5,21, 37,53 13, 29, 45, 61
5,21, 37,53 DIFFERENTIAL AD | AP | AY 13, 29, 45, 61 DIFFERENTIAL DJ DT EC
6, 22, 38, 54 14, 30, 46, 62
6,22,38,54 | onelEENDED | AF BA 14,30, 46,62 o A e ENDED | P EE
6, 22, 38, 54 14, 30, 46, 62
6, 22, 38, 54 DIFFERENTIAL AF | AS BA 14, 30, 46, 62 DIFFERENTIAL DL | DV EE
7,23,39,55 15, 31, 47, 63
7,23,39,55 SINGLE-ENDED AJ BC 15, 31, 47, 63 SINGLE-ENDED DN EH
7,23,39,55 15, 31, 47, 63
7,23, 39,55 DIFFERENTIAL AJ | AU BC 15, 31, 47, 63 DIFFERENTIAL DN | DX EH
8, 24, 40, 56 16, 32, 48, 64
8,24,40,56 | <\ o'F EnpeD | AL BE 16,32, 48,64 o A enDeED | PR EK
8, 24, 40, 56 16, 32, 48, 64
8, 24, 40, 56 DIFFERENTIAL AL | AW | BE 16, 32, 48, 64 DIFFERENTIAL DR | DZ EK
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5.7.3 6-PIN (WEIDMULLER ) CONNECTOR BACKPLANE FOR TIME CODE

There are 64 6-Pin I/O connectors on a 6-pin caend@ckplane, each connector provides both single-
ended or differential connections for a single ticoee signal for a total of 64 time code 1/O
connections on a backplane. Figure 5-11 illustratggical 6-pin connector backplane and identifies
connector layout by “J” number. You will note frahe illustration that 1/O connectors are arranged i
rows and columns and numbered from the left sideanfie (looking from the rear) to the right side.
Also note the connector column on the left haneé sidthe backplane (first column) and the connector
column on the right hand side (last column) contaily two connectors, while all other columns
contain three connectors. These connectors arkethBe and J2 (left side) and J63 and J64 (rigl#)si

in Figure 5-11, and are oriented 90 degrees cowhtekwise from the remaining 60 connectors on
backplane. This orientation difference does nadafpin-outs or signal connections in any way, othe
than to note that respective mating plugs for tleesmectors must be rotated to proper orientation.
Figure 5-11 shows in detail the orientation of dake connectors and pin-out connections of mating

plugs.

The mating plug used with the on-board connec®esdolder-less type and uses a spring clamp to
securely hold input or output cable wires. Conmediare made by inserting the wire end into thedou
receptacle on the plug. The small square hole be=sadh wire receptacle contains a spring release th
loosens the clamp and allows the wire to be remdngad its associated receptacle. To remove a wire,
simply insert the blade of a small flat tip screiwvdr into the release hole adjacent to the recéptac
containing the wire you wish to remove, and geptlil the wire from the receptacle.

When connecting time code inputs and outputs tedbter, the 64 connections may be single-ended or
differential. Connector orientation and pin id&ottion diagrams are provided by Figure 5-11. Fégu
5-12 provides a detailed view of I/O connector neminy layout and Figure 5-13 illustrates chanr@l I/
pin arrangement for a typical 6-pin connector. €&Bl7 is a detailed I/O channel pin-out chart fimet
code signal connection.

Table 5-7 6-Pin Connector Backplane for Time Code Channel Pin-Out Chart

Backplane Time Code Pos. | Neg. | Ground Backplane Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Number Channel Pin Pin Pin
J1 SINGLE]:ENDED 5 3 J17 SINGLI%—7ENDED 5 3
J1 DIFFERlENTIAL 5 6 3 J17 DIFFEéZNTIAL 5 6 3
J2 SINGLE2-ENDED 5 3 Ji8 SINGLI%—SENDED 5 3
J2 DIFFEF\’2ENTIAL 5 6 3 Ji8 DIFFEéENTIAL 5 6 3
J3 SINGLE?jENDED 5 3 J19 SINGLI%—SI)ENDED 5 3
J3 DIFFER3ENTIAL 5 6 3 J19 DIFFEéSE)NTIAL 5 6 3
J4 SINGLE‘}ENDED 5 3 J20 SINGLS-(I)ENDED 5 3
J4 DIFFEI—'?ENTIAL 5 6 3 J20 DIFFEécE)NTIAL 5 6 3
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Table 5-7 6-Pin Connector Backplane for Time Code Channel Pin-Out Chart (Cont.)

Backplane Time Code Pos. | Neg. | Ground Backplane Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Number Channel Pin Pin Pin

5 21
J5 SINGLE-ENDED > 3 J21 SINGLE-ENDED S 3
5 21
J5 DIFFERENTIAL S 6 3 J21 DIFFERENTIAL S 6 3
6 22
J6 SINGLE-ENDED > 3 J22 SINGLE-ENDED > 3
6 22
J6 DIFFERENTIAL S 6 3 J22 DIFFERENTIAL S 6 3
7 23
J7 SINGLE-ENDED ; 3 J23 SINGLE-ENDED S 3
7 23
J DIFFERENTIAL > 6 3 923 DIFFERENTIAL > 6 3
8 24
J8 SINGLE-ENDED > 3 J24 SINGLE-ENDED S 3
8 24
J8 DIFFERENTIAL > 6 3 J24 DIFFERENTIAL S 6 3
9 25
J9 SINGLE-ENDED ; 3 J25 SINGLE-ENDED S 3
9 25
9 DIFFERENTIAL > 6 3 J25 DIFFERENTIAL S 6 3
10 26
J10 SINGLE-ENDED > 3 J26 SINGLE-ENDED S 3
J10 10 5 | 6 3 326 26 5 6 3
DIFFERENTIAL DIFFERENTIAL
11 27
Ji SINGLE-ENDED S 3 327 SINGLE-ENDED S 3
a1 11 5 | 6 3 327 27 5 6 3
DIFFERENTIAL DIFFERENTIAL
12 28
J12 SINGLE-ENDED ; 3 J28 SINGLE-ENDED S 3
312 12 5 | 6 3 328 28 5 6 3
DIFFERENTIAL DIFFERENTIAL
13 29
J13 SINGLE-ENDED S 3 J29 SINGLE-ENDED S 3
J13 13 5 | 6 3 329 29 5 6 3
DIFFERENTIAL DIFFERENTIAL
14 30
J14 SINGLE-ENDED S 3 J30 SINGLE-ENDED S 3
J14 14 5 | 6 3 J30 30 5 6 3
DIFFERENTIAL DIFFERENTIAL
15 31
J15 SINGLE-ENDED ; 3 J3l SINGLE-ENDED ; 3
J15 15 5 | 6 3 J31 31 5 6 3
DIFFERENTIAL DIFFERENTIAL
16 32
J16 SINGLE-ENDED S 3 J32 SINGLE-ENDED S 3
J16 16 5 | 6 3 332 32 5 6 3
DIFFERENTIAL DIFFERENTIAL
Table 5-8 Continued on Page 5-29 for Connectors J33J64
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Table 5-7 6-Pin Connector Backplane for Time Code Channel Pin-Out Chart (Cont.)

Backplane Time Code Pos. | Neg. | Ground Backplane Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Number Channel Pin Pin Pin
33 49
J33 SINGLE-ENDED 5 3 J49 SINGLE-ENDED 5 3
J33 33 5 | 6 3 J49 49 5 6 3
DIFFERENTIAL DIFFERENTIAL
34 50
J34 SINGLE-ENDED 5 3 J50 SINGLE-ENDED 5 3
34 50
J34 DIFFERENTIAL 5 6 3 J50 DIFFERENTIAL 5 6 3
35 51
J35 SINGLE-ENDED 5 3 J51 SINGLE-ENDED 5 3
J35 35 5 | 6 3 J51 51 5 6 3
DIFFERENTIAL DIFFERENTIAL
36 52
J36 SINGLE-ENDED 5 3 J52 SINGLE-ENDED 5 3
J36 36 5 | 6 3 J52 52 5 6 3
DIFFERENTIAL DIFFERENTIAL
37 53
J37 SINGLE-ENDED 5 3 J53 SINGLE-ENDED 5 3
37 53
J37 DIFFERENTIAL 5 6 3 J53 DIFFERENTIAL 5 6 3
38 54
J38 SINGLE-ENDED 5 3 Jo4 SINGLE-ENDED 5 3
J38 38 5 | 6 3 J54 >4 5 6 3
DIFFERENTIAL DIFFERENTIAL
39 55
J39 SINGLE-ENDED 5 3 J55 SINGLE-ENDED 5 3
J39 39 5 | 6 3 J55 59 5 6 3
DIFFERENTIAL DIFFERENTIAL
40 56
J40 SINGLE-ENDED 5 3 J56 SINGLE-ENDED 5 3
40 56
J40 DIFFERENTIAL 5 6 3 J56 DIFFERENTIAL 5 6 3
41 57
J41 SINGLE-ENDED 5 3 J57 SINGLE-ENDED 5 3
Ja1 41 5 | 6 3 J57 57 5 6 3
DIFFERENTIAL DIFFERENTIAL
42 58
J42 SINGLE-ENDED 5 3 J58 SINGLE-ENDED 5 3
42 58
J42 DIFFERENTIAL 5 6 3 J58 DIFFERENTIAL 5 6 3
43 59
J43 SINGLE-ENDED 5 3 J59 SINGLE-ENDED 5 3
43 59
J43 DIFFERENTIAL 5 6 3 J59 DIFFERENTIAL 5 6 3
44 60
Ja4 SINGLE-ENDED 5 3 J60 SINGLE-ENDED 5 3
44 60
Ja4 DIFFERENTIAL 5 6 3 J60 DIFFERENTIAL 5 6 3
45 61
J45 SINGLE-ENDED 5 3 J61 SINGLE-ENDED 5 3
45 45 5 | 6 3 J61 61 5 6 3
DIFFERENTIAL DIFFERENTIAL
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Table 5-7 6-Pin Connector Backplane for Time Code Channel Pin-Out Chart (Cont.)

Backplane Time Code Pos. | Neg. | Ground Backplane Time Code Pos. | Neg. Ground

Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Number Channel Pin Pin Pin
J46 SINGL:—?ENDED 5 3 J62 SINGLS—ZENDED 5 3
J46 DIFFEé(ESNTIAL 5 6 3 J62 DIFFEgéNTIAL 5 6 3
J47 SINGL:—7ENDED 5 3 J63 SINGLS:?ENDED 5 3
Ja7 DIFFEQZNTIAL 5 6 3 J63 DIFFEgSNTIAL 5 6 3
J48 SINGL:—SENDED 5 3 J64 SINGLS—A:.ENDED 5 3
J48 DIFFE:ENTIAL 5 6 3 J64 DIFFEgéNTIAL 5 6 3

5.8 DRSINTERCONNECT CABLES

System interconnects for Packet Audio Stream (FB)connections between frames and Ethernet
connections for system control are made using com@®T 5E cable and RJ-45 connectors. Two types
of Ethernet cables are commonly available: thoaeale “straight-thru” pin-for-pin and “crossover”
cables that have transmit leads (TX+ and TX-) aoeive leads (RX+ and RX-) exchanged between the
two connector ends according to a specified pinstartdard. All DRS connections, both PAS and
Ethernet, can use either type of cable. Auto-detiectitry determines the type of cable used ankana
proper internal connections accordingly. This operais totally transparent and requires no operato
input or action.

Pre-assembled Ethernet cables, in various lengitis connectors attached are readily available feom
number of sources. In some installations it mapd@essary, due to routing requirements or other
constraints, to run bulk cable and attach connsaioce the cable is in place. PESA recommends that
unless you have training in proper crimping techegjand the necessary equipment, you purchase pre-
assembled cables if at all possible for your itestiain

If you do choose to make your own interconnectesgldlways use the very best quality cable and
connectors available, use a good crimping toolfalhow proper technique when installing connector
ends to the cable ruAN IMPROPERLY INSTALLED CONNECTOR END CAN SERIOUSLY
DEGRADE PERFORMANCE OF THE DRS SYSTEM. The installer should be aware that there is
no real “standard” color-coding convention for wgian Ethernet cable; in fact as of this writing,

several coding schemes exist. For the sake of st@nsly, PESA recommends that you wire all cables as
pin-for-pin “straight-thru” (no TX/RX crossover) mg the EIA/TIA 568B "standard" color code

scheme shown in Figure 5-20. Pin numbering foaad#rd RJ-45 connector is also provided in Figure
5-20 for reference.
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5.9

5.9.1

RJ-45 Connector
Pin Number Wire Color
White/Orange

Orange
White/Green
Blue
White/Blue

Green Pin 1/ ﬂ
White/Brown Pin 8
Brown

ONOOOIBAWN -

Figure 5-20 EIA 568B Color Code for Ethernet Cableand RJ-45 Pin-Out Diagram

INTRA-SYSTEM CABLING AND CONNECTIONS

Chapter 4 of this manual took a rather in-deptfk labvarious DRS system installations; from a sanpl
three box 128X128 system using two audio framesosmedDXE frame to a fully expanded 2048X2048
system using four DXE frames and their associatelibsframes. From the simplest to the most
complex system, each installation requires someegegf intra-system cabling between the various
frames comprising the DRS router. The number apd of intra-system cables will vary by system and
depends on the number of audio frames, number & BXmes and whether or not system redundancy
is incorporated. Regardless of the number and heofgtables ultimately used for configuration, ther
are three types of intra-system connections pas$ibla DRS installation: Packet Audio Stream, DXE
Fiber Optic Links (if used) and P2K System Congwolhterface. Each connection type is identified an
discussed in the following paragraphs.

PACKET AUDIO STREAM

Data “packets” are routed between frames over #od? Audio Stream connections. When installing
packet audio stream cable, there are really vewcfenstraints on routing and placement. You will
obtain best performance and highest signal integsitusing a high quality CAT5E cable for
interconnection. Plan your installation by deterimirthe location of audio frames and use the shprte
most direct path possible for running cables betwiegames. Be sure that the RJ-45 connector on each
cable end is properly wired per pin-out or wireatalode and that the connector is securely attathed
the cable wires. If possible use an Ohmmeter agratlgnal tracing device to verify continuity of
interconnecting cables before installing them tofRimes.

DO NOT CONNECT THE PACKET AUDIO STREAM
CONNECTORS TO AN ETHERNET NETWORK!
Even though the Packet Audio Stream connections amade using RJ-45
connectors and CATSE cable, they SHOULD NOT be maddrough the
facility LAN. The packet audio bus operating paraméers require dedicated,
point-to-point connections, and WILL NOT function over a network!!
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128X128 SystemsTo configure a basic 128X128 router, install Baeket Audio Stream cable between

audio frames and the DXE as shown in Figure 5-2tké& Audio Stream connectors are located on the

left and right side of the audio frame chassis paarel, and are the lower of the pair of RJ-45
connectors. When connecting a single DXE (non-rddat) system, connect the Primary PAS Bus
Connector on both the input and output framesedXXE Frame Port connectors.

Primary PAS Bus
Connector

Audio Frame 1

Secondary PAS Bus
Connector

Connector

Connectors Used For Frame
Intra-Connection.
Maximum Length: 100 Meters

Connector

Figure 5-21 Packet Audio Stream Connection
(Non-Redundant PAS Bus)

o [
1/0 Frame Ports 1/0 Frame Ports
1 2 3 4 7
[ B IL ]
Audio Frame 2
= o a [-] Q -] -] [=] ] =
2 \J2 o2 =
GI 2 o o L] o <] 1] @l L C|
Primary PAS Bus CAT 5E Cable Fitted With RJ-45 Secondary PAS Bus

In addition to completing installation of the PABshcables between audio frames and the DXE, we
must also configure the DXE 1/O frame ports for tyy@e of audio frame connected to each. In the
hook-up scenario of Figure 5-20, audio frames 12a0duld be dedicated input or output, or split
frames with various combinations of /O capabiptyssible. We use the GUI application of the P2K
System Controller to configure each 1/O port. Aatission of the port configuration procedure is
provided in Chapter 6, beginning with Paragraph GR@member, all active 1/0 ports on all DXE
frames must be configured through the GUI.
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If PAS bus redundancy is desired, the installatexjuires a second DXE frame. In this installatiea u
the PAS Bus connectors identified as Primary DXiterconnect packet audio stream cables from
input and output frames to the Primary DXE framsla®wn in Figure 5-22, and the Secondary DXE
connectors to form the second PAS bus with the Ramit DXE frame. This installation provides full
packet audio bus redundancy. Should cables framereibe input or output frame to the primary DXE
become disconnected or data become unavailableusiable for whatever reason, the redundant DXE,
and the secondary bus, will immediately becomeptimaary bus and keep the packet audio stream
intact between the input and output frame, wittsigmal interruption. Figure 5-22 illustrates a
redundant PAS bus system. Use this figure as a&dardnstallation of cables.

Primary PAS Bus Secondary PAS Bus
Connector Connector
Audio Frame 1 :
- ya (3 o .1 Q o 3 =} o -
i o O o |10 \\
o & o |e o 6 el e of =3 o
Primary DXE For Redundant DXE For
DRS DXE Links Channel Group DRS DXE Links. Channel Grou
/O Frame Ports M /O Frame Ports . 2 /0 Frame Ports HM 1/O Frame Ports €
] EwO0 B000 66| o ﬁﬁm B0 08| o
Audio Frame 2
- & ] [ a &) B B ] -
= -
b [ o 6 b o ﬂu 0
- o
Primary PAS Bus CAT 5E Cable Fitted With RJ-45 Secondary PAS Bus
Connector Connectors Used For Frame Connector
Intra-Connection.

Maximum Length: 100 Meters

Figure 5-22 Packet Audio Stream Connection
(Redundant PAS Bus)

Expanded SystemsTo configure an expanded system using one or DXfe frames, each audio
frame must be connected to a DXE. Figure 5-23tiliss cabling for an expanded system using eight
audio frames and a single DXE. Just as in a 128Xist8llation, the packet audio stream from each
audio frame must be interconnected with the DXBumerical sequence with its audio channel blocks.
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Audio Frame 1 Audio Frame 3
o F ol [ o [o ] @ e ol [ o O] ©
ol ol o] o] o] o o] o §=.= ol o o] o] o] o |0 of §=.=
o o e o ® 6 o & L o o o e o s 6 o BE L o
Audio Frame 2 Audio Frame 4
= 8| L] B & 9| ®) o L] = © 8| L] B & 9 ®) o a) =
ol ol o] o] ol ol o] 0 ol ol o] o] o ol o] of
o o of |ef o o o |of (oo o o o of |ef o o o |of (oo o
CAT 5E Cable Fitted With RJ-45 Connectors
Used For Audio Frame To DXE Connections.
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Figure 5-23 Packet Audio Stream Connections -
Audio Frames To DXE Frame

5.9.2 DXE FIBER OPTIC LINKS

When multiple DXE frames are used in an expandstesy, all of the frames must be interconnected
using an optical cabling method analogous to tker™setworking topology. There are a few
constraints on connecting and routing the optiaales. You will obtain best performance and highest
signal integrity by using high quality fiber opteable for interconnection. Plan your installatign b
determining the location of the DXE frames and tlgeshortest, most direct path possible for running
optical cables between frames.

You will find it very helpful in installing and wdéing with any fiber optic system to take time to
familiarize yourself with some basic knowledge pfiocal data transmission principles and fiber optic
cable characteristics. It is not the intent of th@nual to provide a tutorial on optical data syste
however, to insure the best DRS router installapiossible there are a few points in dealing wittiocap
cable that should be discussed:

1. Duplex fiber optic cable with a type LC conneatoreach end is required for connection of
DXE frames. Duplex cable actually consists of twparate optical conductors in each run of
cable. Since light is not bi-directional, two conthrs are required for a two-way
communication system: one conductor is the transatite, the other is the receive cable. The
two conductors attach to DXE rear panel receptaamtamectors.
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The Transmit Port from one DXE MUST connect to thereceive Port of
another DXE. In order to accomplish this, each dugx cable MUST be

configured as “Cross-Over.”

2. Fiber optic cable, like any other cable, is avdéan bulk spools of varying lengths without
connectors attached. Be aware that some degreeahtized training, skill and equipment is
required when installing connectors on the end@ef optic cable or splicing two cable ends
together. In some installations it may be necesshny to routing requirements or other
constraints, to run bulk cable and attach connsace the cable is in place. For easier and
quicker installation, pre-assembled fiber opticleabin various lengths, with connectors
attached are readily available from a number ofeEs1 PESA highly recommends that, unless
you have training in working with optical cable athé necessary equipment, you purchase
pre-assembled cables if at all possible for yostaihation. If using pre-assembled cabling is
not feasible for your installation, consider praongrthe services of a trained fiber technician,
certified for fiber terminations, to install conmexs and verify cable continuity before
proceeding with DXE interconnection.

3. One final point on dealing with optical cable -sw&e that the optical connectors are clean and
dust free. Each end of a fiber cable connectidittés] with a small lens to direct the light
source. Dust, even small amounts, can greatly degrarformance of an optical data
transmission system. Always keep dust caps on calpleector ends and optical receptacle
connectors when cables are not attached. NEVER(titnecend of the optical connector or
receptacle with your bare skin. Grease and dignewinute amounts, can seriously degrade
performance of the optics.

The dual conductors of fiber optic cable are usugtiached to a connector equipped with two fibet-e
lenses, one for each conductor. This assembly natesir panel DXE Link receptacles on the DXE
simply by inserting the connector end into its mgtieceptacle with very slight pressure. A snaghlat
secures the end into the receptacle. To remove-@id connector from a rear panel receptacle,ygentl
press the latch tab and pull cable from receptatimediately replace dust caps on the end of each
fiber cable conductor and the DXE connector recpta

Multiple DXE frames must be interconnected to onether in a numerical sequence through the DRS
DXE Links connectors, labeled DXE 1 thru DXE 3,dted along the top edge of each DXE rear panel.
DXE frames are interconnected with one anotherrmaaner whereby each frame has a direct
connection with every other frame. Proper inter@mtion of a full capacity system is illustrated in
Figure 5-24. Table 5-8 is a hook-up chart progdijuick reference for determining proper DXE to
DXE frame connection.
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Figure 5-24 Multiple DXE Fiber Optic Links - Cable Interconnect Diagram

Table 5-8 DXE Frame Interconnection Chart

System Rear Panel Rear Panel Rear Panel

Frame DRS DXE Link 1 DRS DXE Link 2 DRS DXE Link 3

Connects To - Connects To - Connects To -

DXE Erame 1 DXE Frame 2 — DXE Frame 3 — DXE Frame 4 —
DXE Link 1 DXE Link 1 DXE Link 1

DXE Frame 2 DXE Frame 1 — DXE Frame 3 — DXE Frame 4 —
DXE Link 1 DXE Link 2 DXE Link 2

DXE Frame 3 DXE Frame 1 — DXE Frame 2 — DXE Frame 4 —
DXE Link 2 DXE Link 2 DXE Link 3

DXE Frame 4 DXE Frame 1 — DXE Frame 2 — DXE Frame 3 —
DXE Link 3 DXE Link 3 DXE Link 3

Interconnecting between the proper DXE Link Conoexon each frame is critical for proper system
operation. Use the references discussed above wsiatiing fiber interconnect cables to insure thiat
cables are attached to the proper connectors. y&tens will not function properly and troubleshogtin

could be a tedious task if these connections a@renade correctly.

In planning your installation, consider carefulhetplacement of DXE frames and how to route and
dress optical cabling between all frames. As with wiring effort, using a chart or sketch greatly
simplifies final hook-up once all optical cableg &m place. Make notes of cable numbers (or other
identifiers) and the name and number of the reaelpeonnector to which each cable is attached.
Always retain any installation data for future sé®uld system troubleshooting ever be necessary.
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Dust, even small amounts, can greatly degrade perfbance of an optical
data transmission system. Always keep the dust caps the cable connector
ends and the optical receptacle connectors when tleables are not attached
NEVER touch the end of the optical connector or regptacle with your bare
skin. Grease and dirt, even minute amounts, can seusly degrade
performance of the optics.

5.9.3 PERC2000SYSTEM CONTROLLER |INTERFACE

As discussed in previous chapters and sectiorfsfrianual, the control system for a DRS router
consists of the P1K Controller circuitry co-resitlen a Power Supply/PERC1000 Controller Module,
and the P2K System Controller located externah®DRS router. It is not the intent of this martoal
provide a detailed tutorial of the P2K circuit cassembly (CCA) or software. The P2K has its own
technical manual and other documentation, andsbke af this equipment is referred to that
documentation for additional information. Howewver, purposes of installing the DRS router the user
needs to have a good basic understanding of theotlen system components, their function and
possible physical locations. There are also sorhngaconsiderations to the controller interfacatth
must be addressed. These topics are briefly inbedland discussed in the following paragraphs.

P2K is the name given collectively to the systemtialer CCA, its associated board-resident firmsvar
and a graphical user interface (GUI) applicaticat tiesides and runs on a Microsoft Windows™ based
PC platform. Consider the System Controller tohserhaster overseer of the entire router systens. Thi
master overseer can not only control the DRS sybignean also simultaneously control other PESA
routers or switchers, such as a Cheetah Video ¥M&twitcher, which may be attached to it. The system
controller CCA circuitry communicates bi-directidiyavith the Frame Controller circuitry over a
standard 10/100 Ethernet link, and issues contrdlagperating commands to each frame controller in
the system. The Frame Controller circuitry orchass system commands for the router under its
control. In terms of a router/switcher installatievhere, for example, audio is routed by a CheBfaBk
System and video is routed by a Cheetah Video M&tnitcher, the Frame Controller for the DRS
system (P1K) receives commands from the Systemr@ltant(P2K) and is responsible for executing
these commands on the system it is controllingthimmexample the audio router. Likewise, a sejgarat
frame controller is contained in the Video Matriwigher. It receives commands from the same P2K
System Controller, but it is responsible for exewthe commands of the system controller on the
video matrix and has nothing whatsoever to do withtrolling the audio router. It is the job of the
System Controller to keep the entire system runasg is programmed to do. The system controller
provides programming functions and interface fuordito various types of control panels which may
be used by facility operators to control operatibthe entire switching system.

From the previous discussion, we see that every BR&m must have the components of the P2K
System Controller interfacing with the componeritthe P1K Frame Controller for operation of the
router. There are two very distinct ways that tB& ircuitry can be accessed for the DRS router:

1. In some installations, the P2K CCA(s) will be madhin a stand-alone rack frame with a
power supply and the necessary external connecoig.one P2K CCA is required for any
system, however, a second CCA may be installedamack frame to provide full system
redundancy in the event one of the CCAs should haedure.
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2. Cheetah Video Matrix Switcher frames are desigodubuse the P2K System Controller
CCA(s) internal to the switcher. Slots are providethe matrix frame for up to two P2K
CCAs. Only one is required for system operation,tiwo may be used for system redundancy,
if desired. A 10/100 Ethernet connector on the isiitcher rear panel allows the P2K to
connect to the facility LAN.

For true redundant system operation, not onlywwoeSystem Controller CCAs required, but two Frame
Controllers (P1K) are also required. If two P2K CCake used for system redundancy, there are
actually two totally separate 10/100 Ethernet Lifdessystem control. One link interfaces to eackhef
Frame Controllers. One of the links becomes therfary” data link and the second becomes the
“secondary” data link. Should either one have lrfai— the remaining functional link becomes the
“primary” regardless of its previous status.

P1K frame controller circuitry interfaces to P2ksm controller circuitry over a 10/100 Ethernekli

If the stand-alone rack frame P2K is used, therattecable from the DRS Frame Controller Module
connects to one of the RJ-45 connectors on theofdhe P2K rack unit. If the facility is also ugia
Cheetah Video Matrix Switcher and chooses to mdumSystem Controller CCA(S) in the matrix
frame, then the Ethernet cable from the DRS FraomrGller Module connects to one of the “System
Controller” RJ-45 connectors on the rear panehefrhatrix switcher. If two P2K CCAs are used for
redundancy, at least two P1K Frame Controller meslwill be used in the DRS system. One will
function as the “primary” controller and the otlaerthe “secondary.” Should either one fail, the
remaining functional bus continues to control tstem.

Control Cabling for 128X128 SystemsIn a basic 128X128 router the P1K frame contralecuitry is
contained in the DXE frame of the system. One medultwo may be used in the chassis frame. If one
module is used, the router contains only a “prirhapntrol bus and the Ethernet cable from the frame
controller connects to the facility LAN through external Ethernet switch. This configuration is
illustrated in Figure 5-25.

Ethernet Link With PERC2000 System Controller
And GUI Application Via Facility LAN

F 3

CAT 5E Cable Fitted With RJ-45
Connectors Used For Control Bus Link
Maximum Length: 100 Meters

DRS DXE Links

= ald |alw |als =)
1/O Frame Ports D1 203 1/O Frame Ports
1 2 3 4 5 6 7 8
=, ¥ﬁﬂﬁ]—t ] — — m_mm Q@' o
Frame Controller Interface Frame Controller Interface
Port For Power Supply/ Port For Power Supply/
Controller Module Slot 2 Controller Module Slot 1
Either Slot May Be Used, Either Slot May Be Used,
Depending On Location Of Depending On Location Of
Controller Module Controller Module

Figure 5-25 Control Cabling for Single Controller Module Installation
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If two Power Supply/PERC1000 Controller modulesused in the DXE, two hook-up configurations
are possible, one of which will be used dependm¢he System Controller configuration. First, iété
are two P2K System Controller CCAs then each oflihene its own control bus. In this application,
Ethernet cables from the DRS frame connect to systetroller Ethernet ports through an external
Ethernet Switch. This arrangement now containsrariqry” bus and a “secondary” bus for full
redundancy, and is illustrated in Figure 5-26.

Ethernet Link To First PERC2000 System Controller
< May Be Direct Connect Or Via Facility LAN

A 4

Ethernet Switch

(User Supplied) | EthernetLink To Second PERC2000 System Controller
g May Be Direct Connect Or Via Facility LAN

DRS DXE Links

- -
- 1/0 Frame Ports P S
] L]
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot'2 Module Slot'1

Figure 5-26 Control Cabling for Fully Redundant Dual Controller Module Installation

If there is only one P2K system controller CCA &nd P1K modules, the installer must use an
Ethernet switch to connect the two buses to thglesiport of the P2K. While this option does not
provide full redundancyi, it still offers a redundémame controller should one of the modules eaér f
This configuration is illustrated in Figure 5-27.

A 4

Ethernet Switch .| Ethernet Link To PERC2000 System Controller
(User Supplied) | May Be Direct Connect Or Via Facility LAN

CAT 5E Cable Fitted With RJ-45
Connectors Used For Control Bus Link
Maximum Length: 100 Meters

DRS DXE Links

- T o
__lO Frame Ports RAEEEAE SO __I/O Frame Ports__
. (] 18 1 i s MM ] &

Frame Controller Interface Frame Controller Interface
Port For Power Supply/ Port For Power Supply/
Controller Module Slot 2 Controller Module Slot 1

Figure 5-27 Control Cabling for Redundant Frame Catroller Module Installation
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Installations providing PAS bus redundancy reqtwe DXE frames with each requiring an Ethernet
connection with the P2K System Controller. Anyloé tontrol cabling schemes discussed above may
be used with a dual DXE system, the differencedp#hat like frame controller interface ports of leac
DXE must be connected to the system controlleruiinca high-speed Ethernet switch. Figures 5-28
through 5-30 illustrate the cabling schemes shawifigures 5-25 through 5-27 using dual DXE frames.
When configuring a PAS bus redundant installatise these figures as a guide for installing control
cabling.

Ethernet Switch P Ethernet Link To PERC2000 System Controller

I—; (User Supplied) . May Be Direct Connect Or Via Facility LAN

DXE Frame 1 \ - -
o o CAT 5E Cable Fitted With RJ-45
= VO Frame poris__ YN o Fame pots__ = Connectors Used For Ethernet
inks p N
- COITAE] CIEIIED @ I Control Bus Connections.
Maximum Length: 100 Meters
DXE Frame 2 Each Cable
=N [@)
5 ™y @m DRS DXE Links @m@ &
Redundant Frame Controller Primary Frame Controller Interface
Interface Port For Power Supply. Port For Power Supply/Controller
Controller Module Slot 2 Module Slot 1

Figure 5-28 Control Cabling for Dual DXE, Single @ntroller Module Installation

> L | Ethernet Link To First PERC2000 System Controller
» v May Be Direct Connect Or Via Facility LAN
Ethernet Switch
(User Supplied)
> L o | Ethernet Link To Second PERC2000 System Controller
,—p May Be Direct Connect Or Via Facility LAN
= . \ CAT SE Cable Fitted With RJ-45
10 Frame o T2 3 0 Frame Pors Connectors Used For Ethernet
- AT orsoxetms NI @@ I Control Bus Connections.
Maximum Length: 100 Meters Each
DXE Frame 2 Cable
(=] (=)
- | @@B'ﬂ DRS DXE Links @@m@ -
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot 2 (Typical) Module Slot 1 (Typical)

Figure 5-29 Control Cabling for Dual DXE, Fully Redundant Dual Controller Module Installation
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Ethernet Switch .

» (User Supplied) v Ethernet Link To PERC2000
Ethernet Switch < > System Controller
(User Supplied) May Be Direct Connect Or Via
»> Ethernet Switch Facility LAN

(User Supplied) < el

DXE Frame 1

\ CAT 5E Cable Fitted With RJ-45

Connectors Used For Ethernet
Control Bus Connections.
Maximum Length: 100 Meters Each

s e— iz

0 DRS DXE Links 3 1 Y I

Q

Cable
DXE Frame 2
W=  Jalé il | = O
E‘D 110 Frame Ports 12 3 10 Frame Ports
& M @@lﬂ“ﬂl DRS DXE Links @@m@ -
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot 2 (Typical) Module Slot 1 (Typical)

Figure 5-30 Control Cabling for Dual DXE, Redundart Frame Controller Module Installation

Control Cabling for Expanded System Installations Control bus cables for installations using a
single DXE frame connect exactly as described @vipus paragraphs for a single DXE (non-redundant
PAS bus) 128X128 system. Refer to Figure 5-25, a#65-27.

When multiple DXE frames are used, the installapanciple is still the same as for a single DXE.
Either one frame controller module or two may beduim each DXE chassis frame. If one module is
used the router contains only a “primary” contro§bControl cables from every DXE frame in the
system connect to the system controller througBtaernet switch. Just as with a single frame
installation, the system controller connectioniibex on the stand-alone rack frame or the reaelpain
a video matrix switcher. This configuration is dtuated in Figure 5-31.
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Ethernet Switch Ethernet Link To PERC2000 System Controller
(User Supplied) v May Be Direct Connect Or Via Facility LAN

YVYVYY

DXE Frame 1 \ ——
== ES CAT 5E Cable Fitted With RJ-45
=] [— e — Connectors Used For Ethernet
B EAENEN) DRS DXE Links e [oY5) Control Bus Connections.
=] i) Maximum Length: 100 Meters
Each Cable
DXE Frame 2
o T ' als als | o
=|:]:| VO Frame Ports 12 3 10 Frame ports
S m G DRS DXE Links EEEIE @0 -
DXE Frame 3
o T ' als als | o
=F]:I /O Frme r\s 12 3 110 rum Purt
- =y EEEEE DRS DXE Links EIEIE @0 &
DXE Frame 4
o Jlle fle fla | o
VO Frame Ports 12 3
e e w0 DRS DXE Links
- s B .
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot 2 (Typical) Module Slot 1 (Typical)

Figure 5-31 Control Cabling for Multiple DXE, Single Controller Module Installation

If two Power Supply/PERC1000 Controller modulesigged in each DXE frame, the same two hook-
up configurations as with a single frame instadiatare possible, one of which will be used dependin
on the System Controller configuration used. Iféhare two P2K System Controller CCAs in the
system then each one will have its own control bughis application, Ethernet cables from both
module slot connectors on every DXE frame conrfeciugh an Ethernet switch to the system
controller Ethernet ports. This arrangement nowaios a “primary” bus and a “secondary” bus for
each DXE frame, providing full control system redancy. This configuration is illustrated in Figie
32.
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P Ethernet Link To Second PERC2000 System Controller
Ethernet Switch » May Be Direct Connect Or Via Facility LAN
(User Supplied)
1 4 < Ethernet Link To Second PERC2000 System Controller
14 x May Be Direct Connect Or Via Facility LAN
DXE Frame 1 CAT 5E Cable Fitted With RJ-45
[=) lal Tals ule | Connectors Used For Ethernet
U0 Frame pons__ Y Control Bus Connections.
= CICEEN Maximum Length: 100 Meters
Each Cable
DXE Frame 2
==
™y m@@@ DRS DXE Links
o
DXE Frame 3
=l= [w]
™y m@@@ DRS DXE Links
o o
DXE Frame 4
e e [ale als | :
/O Frame Ports 12 3 1/0 Frame Ports
- m@@@ DRS DXE Links l__ﬂ"m‘@'l ‘a &
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot 2 (Typical) Module Slot 1 (Typical)

Figure 5-32 Control Cabling for Multiple DXE Fully Redundant,
Dual Controller Module Installation

If there is only one P2K system controller CCA &nd P1K modules in each DXE, the Ethernet cable
from the Primary module slot connector on every Oiéine connects through an Ethernet switch to

one link of another Ethernet switch. The cable feanh Redundant module slot connector also attaches
through an Ethernet switch to a second link onddditional Ethernet switch. This additional switch
connects the two DRS control system buses to tiggesport of the P2K. While this option does not
provide full redundancyi, it still offers a redundémame controller should one of the modules eaér f

This configuration is illustrated in Figure 5-33.
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Ethernet Switch
14 (User Supplied) gl Ethernet Link To PERC2000
Ethernet Switch > System Controller
(User Supplied) May Be Direct Connect Or Via
Ethernet Switch Facility LAN
'—5 (User Supplied) v
DXE Frame 1 CAT 5E Cable Fitted With RJ-45
Connectors Used For Ethernet
rrerets L2l AL Lo Control Bus Connections.
OEGE e ENEEE Maximum Length: 100 Meters
Each Cable
DXE Frame 2
== L [=)
i O Frame Potts 12 3 __loFrame poris
- ™ @'ﬂ DRS DXE Links @m@l @@ -
DXE Frame 3
o [=]
et U0 Frame pors__ 12 3 _ V0 Frame pors__
5 = DRS DXE Links EEFS o8| |
DXE Frame 4
(] =
10 Frame pons_ T 3 _oranepors
& ﬂ'@ DRS DXE Links I @ &
Redundant Frame Controller Interface Primary Frame Controller Interface
Port For Power Supply/Controller Port For Power Supply/Controller
Module Slot 2 (Typical) Module Slot 1 (Typical)

Figure 5-33 Control Cabling for Multiple DXE Redundant Frame Controller Module Installation

5.10 POWER CONNECTIONS

Power for all DRS system frames is derived froml wedeptacles. No special direct wiring or heavy
gauge wire is required for this equipment. Theeetato power connector access ports, one located on
the upper left-hand side and the other on the upgler-hand side of the rear panel of each DRS &am
regardless of frame type. These ports allow adoese power receptacle on the power
supply/controller module located in the slot asstad with each. In a non-redundant power or control
system, only one of the slots will have a powempdumodule installed. Attach the power cord through
the proper access port to the receptacle on thempswpply module. Each power supply carries its own
dedicated power receptacle. Input power is notdmisgtween modules. When two power supplies are
used (for redundancy) a separate power cord muasttdehed to each receptacle through its access por

Each access port is equipped with a harness diritlee input power cord that secures the cord to
prevent accidentally disconnecting the frame frtsypower source. To use the harness, slip the groov
on the power cord connector end horizontally ihi dpening of the harness. In planning your
installation, consider the location of each DRSeaysframe and how to route and dress power cords
from the power source to each frame.

Connecting the power cord to a source of power idiately applies power to the DRS frame. Do not
apply power for the first time until all signaltia-system, sync and control connections have been
made and verified.
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5.11 INITIAL POWER-UP

Before applying power to the DRS system for thet fime, please take time to go back over your
installation:

Check for electrically sound connections, propemaxtor placement and possible wiring
errors.

Ensure that each DXE frame has a connection watbuace of in-house sync reference and that
each loop-through connector is either daisy-chatogtie next unit in the chain, or is properly
terminated into a 750hm load.

Check that all logic cards and power supply/cotérohodules are securely installed in each
system frame.

Ensure that all RJ-45 connectors between framesystdm controllers are in the proper
mating receptacle and are securely snapped in.place

Verify settings of the rotary configuration switshen each DXE mid-plane.

There are no power switches on the DRS frames actilfeame is powered-up simply by connecting
the main power cord to a source of primary powgst&ns with redundant power supply/controller
modules have two main power cords per frame, ehualnich must be connected to source of primary

power.

Apply power to all frames in the system.

Wait a few seconds for each frame to perform prameboot-up, and observe status of the
ERROR LED located on front edge of each logic @adhown by Figure 5-34.

This LED will initially light upon application of gwer, but should extinguish after the on-board
processor has completed start-up.

Verify that the LED is off on all DRS frames.

‘ERROR” LED - Verify This Idicator Is Not Lit

EEEEE

Figure 5-34 ERROR LED Location
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e Once the initial power-up procedure is completedlbiframes, replace front panels on each
frame by aligning front panel and tightening twarttbscrews, Figure 5-35.

Replace Face Plate And Tighten Thumbscrews
Securing Plate To Rack Mount Adaptors

Figure 5-35 Front Panel Replacement
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Chapter 6 Operation

6.1 ANINTRODUCTION TO THE PESACHEETAH CONTROL SYSTEM

Every Cheetah router installation — video matrigd &RS — has two control system components: frame
controllers and a system controller that interfdaceugh a communication protocol. A frame congoll
card is located in every video routing chassisewety DRS DXE frame; and, as the name implies, is
the control component for functions within the parar frame in which it is installed. In a typica
Cheetah installation, there is only one systemrodiat (two for redundancy) and it may be contained
a video matrix frame or in a stand-alone chasthe system controller interfaces with all frame
controllers, remote control panels and a host ceenputs function is to oversee operation of there
router installation through commands and commuiunatith the individual frame controllers.

With DRS systems, PERC1000 (P1K) identifies thenfracontroller circuitry installed in each DXE
frame. P1K uses a 10/100 Ethernet protocol formmamication and must be paired with the PESA
PERC2000 System Controller to complete the DRSrobsystem requirements.

PERC2000 (P2K) is the name given collectively ® $kistem controller circuit card assembly (CCA),
its associated board-resident firmware and a Gplieation that resides and runs on a Microsoft
Windows™ based PC platform. P2K provides routing contuolctions to the DRS router through the
P1K components; but can also be the master coertifoll other PESA routing and switching
components, such as a Cheetah Video Matrix Rodteis is shown pictorially by Figure 6-1.

Video Router

RCP Control Panet ... _Vildeohkouer =
Daisy-Chain Bus PESA Routing Switcher | -
(Up To 4 RCP Chains) Control (PRC) Bus \ | |
Frame I

Router
O - QG 9 1 | sl S Functions | |
. . P2K System |
i : | Controller | |
! i ! Card - - - — — —_—— e —— —— —

(Stand Alone Frame or )

System System LSystem System Mounted in Video DRS Audio Router DXE Frame
Control Panel Control Panel Control Panel| |Control Panel Matrix Chassis) — — —— — — — — — — — — — -
' |
P1K Frame |
® Controller Router |

Windows Based PC Card Functions

Running P2K GUI |
Application |

% Ethernet Comm Links

( Faciityan_ ()

Figure 6-1 Example PESA Cheetah Control System
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6.2 PERC2000GRAPHICAL USERINTERFACE

A major component of the P2K System Controllehis graphical user interface (GUI) software
application. This application must be installedsowindows™ based PC that serves as a “host”
computer for the router installation. Completermstions for installing the GUI application are
provided in the PERC2000 Technical Manual. All cohind set-up operations for a DRS system are
done through the P2K GUI in conjunction with theKFArame Controller located in each DXE frame,
and the P2K System Controller hardware located eatéo the DRS router. System configuration data
is entered on the GUI screens to generate a caoafign file, and may be immediately downloaded to
the frame and system controllers or may be saveddasa file for future use.

When the P2K GUI application is started on the IR§Stthere are no configuration files loaded. The
user has three options from which to choose wheittll application is first started:

1. Treat the screens as a “clean slate” and genersge@onfiguration file by entering hardware
and router configuration data for download to thetmllers, or save the “new” file to a storage
media such as a hard drive of the host PC or otieenory device

2. Load an existing configuration file from a previgusaved and stored file

3. Upload the currently active configuration file drin flash memory on the system controller
card

Either of the last two options allows the useriswor modify an existing configuration file.

Regardless of which option is chosen, as configumatata is entered or modified on the GUI scréen,

is stored by the GUI application on the host P@d-@nly on the host PC. Changes entered do not get
saved to a file, written to either the frame ortegscontroller, or become active, until the oparato
issues a command from the GUI to either save ométmad the configuration data.

In order to prepare a DRS system for operationgthee two distinct configuration procedures that
must be performed — hardware configuration anderoctinfiguration. Both types of configuration
procedures are accomplished by generating comdig finrough screens of the P2K GUI and
downloading them to the controllers. Note that svaeconfiguration file written using the P2K GUI is
saved to storage media, both DRS hardware andrrooméguration data is stored with the file; arahc
be retrieved to the host PC for future modificattmruse. The act of saving a file does not dowshloa
the config data to either the frame controllerha $ystem controller.

Designing and configuring a routing switcher systeguires a thorough working knowledge of the
hardware components and the operational modesuactidns available to the user. This discussion of
the P2K software application assumes the userhedlsnowledge of switching functions and
terminologies required to configure a system ugliregvarious commands and screens introduced in the
following paragraphs. The user will need cleararathnding of the concepts of switching levels,
components, a reentry path, tie-lines, salvos,visarel strobes, etc. in order to make use of theviatig
discussions.
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Be aware that system changes you can make thrbegiommands and screens discussed in the
following paragraphs configure virtually all opecaial aspects of the system. Mistakes or erroneous
entries made in many of the following programmitgps can cause serious problems ranging from
incorrect sources being switched to total shutdofue entire system. Be sure you know exactlytwha
you want to do before you make changes to the systafiguration.

6.3 HARDWARE AND ROUTER CONFIGURATION FILES

Hardware configuration is where the PERC1000 (PAtgjme Controller in each DXE frame is
configured for the number and type of audio blagkder its control and a numerical input/output
channel range is assigned to each block. Althdwagbware configuration functions are performed
through the P2K GUI application, and the dataasest as part of a saved system configurationtfile,
system controller has no real intervention in tiriscedure.

In order for the system controller to operate, wesnwrite a Router configuration file and loadnita
controller memory. This file contains programmitaga for individual sources and destinations sisch a
where (frame and physical connector) each signahects to the system, the type of signal and names
we wish to associate with each; as well as switgherels, components, source groups, destination
groups, and other system functions. It is throwggher configuration that audio signals available
through DRS can be paired with video signals imdea matrix frame for AFV or breakaway switching
as a group. In many installations, remote comgamiels are located at operator stations or consoles
these are programmed through the router configurditie and allow an operator to control designated
functions of the router from a remote station. téétly any routing function available through th2kP
control system can be applied to DRS audio signals.

A system configuration file containing both hardevand router configuration data may be named and
saved allowing it to be retrieved to the host PCidture modification or use. Multiple configurarti

files may be written, stored and loaded as neenlatldw quick access of different operational ges-u
for the routing system. Remember, however, thabttt of generating or saving a file does not
download the configuration data to either the fraxmetroller or the system controller.

Anytime a configuration file of either type is written or modified using the P2K
GUI and saved to storage medighoth hardware and router configuration data
is always stored with the file. Therefore you musalways either upload from

the system controller or retrieve a stored configife with valid hardware and
router config data entries on which to make desireanodifications. If you start

with “clean slate” configuration screens and only mke entries for a hardware
or router configuration and save the file, it will not contain a full set of

configuration data; and, if downloaded to the contollers, will not allow the
DRS to function properly.

Also as part of DRS configuration it is possibles&t several audio characteristics for individagbit
and output channels, such as gain, balance, phesesion and stereo remedies. This configuration
data is not saved as a part of the P2K configurdtie, however, it may be saved as a separatefile
the storage media for future modification or useidio characteristics are discussed in Paragrajh 6.
of this manual.
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6.4 NAVIGATING THE PERC2000SYSTEM SCREEN

With respect to the DRS router, all control systamponents: P2K system controller, host PC running
P2K GUI, and up to 16 P1K frame controllers comroate over a standard 10/100 Ethernet link. Any
DRS system must have the components of the P2Kacteg with the components of the P1K to
control operation of the router. Hardware andepwgbnfiguration, operation and monitoring functon
of the DRS are all accomplished using tools avél#rough the P2K GUI application. If the control
system components are not set-up for either netaodirect Ethernet communication, establish this
connection before continuing. Refer to the PER©®ZDEchnical Manual for further information.

When the P2K GUI application is launched, the SysRarameters Screen, Figure 6-2, appears on the
host PC display device. Note from the figure thatscreen is displayed in a familiar Windows far,ma
divided into five major functional areas: Menu B&ool Bar, Status Bar, Command Tree Window and
Main Display Screen.

B PESA PERC 2000 - Untitled
Menu Bar—) File Edit View Configuration Controller Help

= 3 2 [No Connection ; i
ToolBar =D 2 & K2 43 &» [No Connection ] [ Display Log File |
+ Hardware Configuration
G
) Status Configuration Name: ~[Untiled
+ Maintenance/Diagnostics
Chop Rate:  [10 Moy Net Fikers
Command Tree PRCDelay: 50
Window

Sync Reference Definition
Status Name

BRI (5 Defined

Sync2 [ Defined

Serial Port Configuration
Requestor Lock Flow | USP Status
Protocol | Checksum = Terminator  Code Prioity | Port Type BaudRate  StopBits  Control Filter

rot1 [ - 1024 0 Modiy
Port 2 None 1025 0 Modify
Port 3 PRC None 1026 0 RS422  3B400BPS  1STOPBIT None Modify
Port 4 None 1027 0 Modify

Network Info
IP Address
Subnet Mask 0000
Default Gateway 0000
Telnet Port 0

Main Display
Screen

Status Bar —>|[For Help, press F1

Figure 6-2 PERC2000 System Parameters Screen
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6.5

The Menu Bar, Tool Bar and Status Bar all funciioa similar manner to other Windobased
software applications. Some of the pull-down menuse menu bar contain application specific
commands and these will be discussed in detail evppropriate in the operating guide paragraphs.

All commands for hardware and router configuratimonitoring and diagnostics are contained in the
command tree located on the left side of the scireéme Command Tree Window. Notice there are
four top-level (parent) command headers: Hardwamefiguration, Router Configuration, Status and
Maintenance/Diagnostics. As in most WindBagplications each parent header may be expanded to
reveal sub-headers and commands by clicking thextbxt to the item.

When a command is selected from the command trealdta entry or status screen associated with the
command appears in the Main Display Screen window.

EsTABLISH COMMUNICATION WITH THE SYSTEM CONTROLLER CARD

In order to upload or download a router configunafile, modify operational parameters or perform
monitoring/diagnostic functions to the DRS systéme, GUI must have an established link with the P2K
CCA. Once the GUI application is launched you reastablish a communication connection between
the GUI and the P2K Hardware System Controller Garébllows:

Click on the “Connect to Controller Symbol,” Figuse3, to bring up a box with all P2K
controllers listed by IP address. In most applcet there will only be one controller listed.

e Select the P2K controlling the DRS system fromligte by IP address, and click to activate the
connection between the GUI and the controller.

¢ Once activated, and communication is establislned|R address of the P2K appears in the box to
the right of the connection symbols and the bdxghlighted green to indicate the connection is
functional.

¢ In order to disconnect the GUI from the P2K, clarkthe “Disconnect from Controller Symbol” as
shown in Figure 6-3. The display box will retumat non-highlighted background and the
message “No Connection” is displayed.
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Connect to Disconnect from
Controller Symbol Controller Symbol
21PESA PERC 2000 - Untitled
D E @ K2 4 € [No Connection | [ Display Log File |
=1 Hardware Configuration
+ DRS Port Configuration
= Router Configuration Configuration Name:  |Untiled
System Parameters
e ents ciee e g 10 Moy Net Fiters
Categories PRC Delwy: |50
Sources
Destinations
Reentries Select System Controller @
Tielines
Source-Dest Blocks
Salvo Groups
Level Inchude Lists
Data Key Lists [
Sahvo Key Lists £52810E08100195 / [N/A)
Sahvo Include Lists £52810E07500191 / 652810C07040042 Flow
Source Include Lists Control
Destination Include Lists
Panels
- Ratus Mone

IMakric Status
IMakric Preset
Panel Status
Salhvo Status
- Maintenance/Diagnostics
+| System Controllers
+| DRS Matrix Frames

0K | Cancel

Figure 6-3. System Controller Selection

6.6 SETTING FRAME CONTROLLER |IP ADDRESS ANDDXE FRAME CONFIGURATION

Each DXE frame in a DRS system must be configuoedhfe control system to communicate with its
frame controller(s) and properly access its input autput channel assignments. This is done bingett
the rotary switch located on the frame mid-plangufe 6-4 illustrates the location of the rotaryitstv
on the DXE mid-plane.

In previous text we introduced the rotary switchgant on the midplane of each DXE frame, and stated
that the setting position of this switch assigrtesl P address offset from the base address tatheth
primary and secondary controller slots in an irdlal frame; and also, based on the setting andeasidr
offset assigned, determined whether the contrellés(functioning in the primary or redundant DXE
frame for the channel group.
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Figure 6-4 Rotary Switch Location — DXE Mid-Plane(Internal to Frame)

Three operational parameters for an individual CiiEne are determined by the setting of this switch:

DXE I/O Range - Assigns the input and output channel group pseEedy the DXE.

Primary/Redundant DXE - Assigns Primary or Redundant status to the DXE.

Increments the IP Address of the P1K Frame ©tatrModule(s)
installed in each DXE. Notice from Table 6-1 thealiIress determined
by each switch position to the various frame cdler(s) is the Base IP
Address incremented sequentially by a value ofioiiee fourth octet of
the address.

IP Address -

Each P1K Module is factory configured to a Basédéress of 192.168.1.201 and a Subnet Mask of
255.255.0.0. The actual IP Address used by aniohai P1K module is determined by the Base IP
Address, the position of the rotary switch in théEframe and the module slot within the DXE frame

the P1K module occupies.

Table 6-1 identifies switch settings and the asdedi parameters.

Table 6-1 DXE Frame Configuration Settings
DXE Rotary [Primary/Redunda| DXE I/O IP Address IP Address

Switch Settin£ DXE Range Controller in Slot 1 Controller in Slot 2
0 Primary 1-512 Base IP Address Base IP Address + 1
1 Primary 513 - 1024 Base IP Address + 2 Base IP Address + 3
2 Primary 1025 — 1536 Base IP Address + 4 Base IP Address +5
3 Primary 1537 - 2049 Base IP Address + 6 Base IP Address + 7
4 Redundant 1-512 Base IP Address + 8 Base IP Address + 9
5 Redundant 513 -1024 Base IP Address + 10 Base IP Address + 11
6 Redundant 1025 — 1536 Base IP Address + 12 Base IP Address + 13
7 Redundant 1537 - 204B Base IP Address + 14 Base IP Address + 15
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e If you are configuring a 128X128, non-redundanteys the switch setting on the single DXE
required for the configuration is Zero (0). Thistieg identifies the DXE as Primary with 1/O
channels 1-512. A single Power Supply/Frame CdetrdModule is installed in Slot 1 (Primary
Controller). Assuming a base IP Address of 1921.@80, the IP Address for the frame
controller is 192.168.1.200.

¢ If we add a redundant Frame Controller to slot&(®dary Controller) of this frame, the IP
Address assigned to this controller is 192.1681..20

¢ As a final example if we add a second DXE fram#hi® configuration for system redundancy,
the rotary switch setting for this second framEasir (4) — Redundant DXE for I/O Channels 1
—512. The IP Address of the primary controllet $2.168.1.208 and if a second controller
(redundant slot) is added to this frame its IP A&ddris 192.168.1.209.

The rotary switches are set at the factory to osgecifications, and should not require resettitig.
however, the switch settings are accidentally chdngr if you should wish to reconfigure the system
follow these examples and Table 6-1 to determiegtioper switch setting for DXE frames in the
system.

Before applying power to the system for the finsteff, PESA recommends that you verify the setting of
the rotary switch on every DXE frame used in thefiguration.

6.7 CHANGING THE DEFAULT IP ADDRESS OF AFRAME CONTROLLER M ODULE

Remember the base IP address is the addresslymtiagrammed into all of the P1K frame controllers
in the entire DRS system, and it becomes the nolaieme used to identify the entire DRS system on
the network. On power-up of the DXE frames inslistem, the frame controllers determine and
assume a unique IP address as discussed in Pdragiap.

In some applications it may be necessary to sdbdke IP address of the DRS system to a value other
than the factory assigned address to accommodatepgoticular installation; this is easily
accomplished through the P2K GUI. Changing thadBress may be required for a number of
reasons; for example, in new DRS installationdfhaddresses of the frame controllers occasionally
need to be set differently from the factory shipfaguration to avoid addressing conflicts with athe
network hardware.

Assume you are installing a new DRS system and twistse the IP addresses 192.168.5.101 through
192.168.5.116 for the P1K frame controllers, rathan the default values set by the factory. Usiag
P2K GUI you would change the base address of thiesyto 192.168.5.101. When the “new” address
is saved to the controllers, it is simultaneoustitten to all frame controllers in the system. iBgvhe
new address will cause the frame controllers toaet and thereby assume their “new” unique
addresses derived from the changed base address.
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The base IP address of the P1K frame controllessbaaset to virtually any value that best suitsryou
network, with a few caveats:

e You may set the first three octets of the IP addtesany values needed for your installation.

e You may assign any valid value (1 thru 254) toftheth octet, keeping in mind that the
number you assign will be incremented when assgghfraddresses to each of the frame
controllers in the system. The numbers O (zerd)285 are not valid for use in the fourth octet.

e When determining the number for the fourth octet yaust dedicate a block of 16 numbers
with the number you assign being the starting point

The following steps guide you through the procedarenter a new base IP address value to your P1K

frame controllers:

e Launch the P2K GUI application from the desktomico browse to the PERC2000.exe file and
double click to open the application.

e Click on the Help menu in the Windows™ menu bar seldct the “IP Config Utility” option
from the menu as shown in Figure 6-5.

S PESA PERC 2000 - Untitled

File Edit Wiew Configuration Controller BgEls

OD=H ® W2 Help Topics n
=-Hardware Canfiguration m
#-DRS Port Configuration Flash Ukility

=-Rouker Configuration guration M a
Syskem Parameters About PERCZ000, .
Levels Chop R.
Cormponents
Cateqories FRC De
Sources
Destinations g
Reentries
Tiglines 5!
Source-Dest Blocks Sync 1
Salvo Groups Sync? [ D
Level Include Lisks

Figure 6-5. “IP Config” Utility Command Location
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e This will bring up the Select Device window as sinaw Figure 6-6. Select the DRS system
you wish to re-address, by its current base IPessgdshown in the listing and click the entry to
select the system. Note that in the listing DRSeays are referred to as a DRS MATRIX.
With the entry highlighted, click th@K button to continue.

a,

D™ ? X2 |- €1 |[No Connection ||[ Display Log File

et ot

& Router Configuration Canfiguration Name:  [Unitled

f;’j:sm praneras Chop Rat 10

Componsnts G Modify Met Filters

Categories FRCDely [50 -

Destinations Select Device El

Reentries
Tielines
Source-Dest Blocks
Salvo Groups
Lewvel Include Lists
Data Key Lists
Salvo Key Lists
Salvo Include Lists
Source Include Lists
Destination Include Lists
Pangls
= Stat
Matrix Status
Matrix Preset
Panel Status
Salvo Status
& MaintenancefDiagnostics
#-System Controllers
#-DRS Matrix Frames

[ IP Address [ Tupe

192,168,381 PERC2000 System Controller
192.168.2.201 DRS MATRIX
192.168.3.215 k DRS MATRIX
1921683221 DRS MATRIX

Flow
Conti]

Cancel

Figure 6-6. Select Device Window

The Select Device box will clear and the IP Paranse€Config box, Figure 6-7, is displayed.
Note when the box initially appears, the IP addhessd is the current base IP address of the
system. Click in the IP Address block, removedbeently listed IP address and enter the
“new” |IP address you have selected as the basddfess for the DRS system. Remember that
the numbers 0 (zero) and 255 are not valid fofdbeth octet of the IP address. If, based on
your network requirements, you also need to assiirew” subnet mask or default gateway
setting, enter the desired values in the NetmadiDefault Gateway boxes. Default values for
these settings are:

e Netmask: 255.255.255.0
e Gateway: 0.0.0.0

In our example screen the “new” IP address is ainasel92.168.3.210, netmask as 255.255.0.0
and gateway as the default value of 0.0.0.0. Giake Changeso write the new address data
simultaneously to all P1K frame controllers in gystem.
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e If you wish to change the address on other PES#esyson the network, click ttgelect New

Devicebutton to return to the Select Device box andcsele address you wish to change from

the list.

e Clicking OK, saves any changes you made to the controllerslasés the IP Parameters

Config box.
E PESA PERC 2000 - Untitled
File Edit View Configuration Controller Help
(L= 7 K2 o |ND Connection | | Display Log File |
=-Hardware Configuration
#-DRS Port Configuration
=-Rauter Configuration Configuration Mame: |Unlitled
System Parameters
Levels Chop Rate: |10
Companents
Categaries PRC Delay: |50
Sources
Destinations P “iml
Reentries -
Tielines
Source-Dest Blocks
Salvo Groups IP Address: [192.168.3.210
Level Include Lists
Data Key Lists Metmask: [255.255.0.0 -
Salvo key Lists erial Pof
Salva Include Lists Default Gateway: [0.00.0 Lock
Source Include Lists Priority
Destination Include Lists 1}
Panels 0
=-Status 1
Matrix Status oK | Save Changes Select New Device
Matrix Presst 0
Panel Status
Salvo Status
= Maintenance/Diagnostics HetzorHIn(o
& System Controllers IF Address m
#-DRS Matrix Frames Subnet Mask 0.0.0.0
Default Gateway 0.0.00
Telnet Port 0

Figure 6-7. IP Address Data Entry Box

¢ Once the new address is assigned, allow a few dedonthe frame controllers to reboot.
Click on the IP Config command and verify that biase IP address listed for the system
reflects the desired change.

6.8 DuUAL (REDUNDANT) P1K FRAME CONTROLLERS

When a DXE frame is equipped with dual P1K conérsl] one is always functioning as the active
controller and the other is the standby controllastallation position in the frame is not an cator of
which is the active controller. During operatitime standby controller monitors the health of ttieve
controller and will automatically become active @akie over control of the DXE frame if it detects a
problem. A standby controller can become activeafty of the following reasons:

e User presses the “Active” button on the front edfyéhe circuit board in the frame.
e User requests the standby P1K become active bynanaod from the P2K GUI.
e Standby P1K loses serial communication with thevad1K.
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e Active P1K cannot make an Ethernet connection.
e Active P1K experiences communication failure wtb DXE.
e Active P1K controller is removed from its frametslo

6.9 DXE FRAME PORT CONFIGURATION SCREEN

As we discussed in Chapter 4, a channel group stsnsi at least one DXE frame and its associated
audio frames, and is identified by the numericabeof 1/0 signals it can process. Audio frames an
blocks are connected to DXE frames through theFr@ne Port connectors on the DXE rear panel in a
numerical sequence, and the order of connectiagrasthe numerical range of input or output chasinel
handled by each block. Every I/O port must be igoméd through the DXE Frame Port Configuration
menu screen to identify the type of audio block(®)nected to the port and assign the numerical bank
of channels to the block. Figure 6-8 shows a gidiXE port configuration menu screen.

The main display portion of this window containtahble with a row entry for each of the 8 frame port
on the DXE. Each row is composed of columns ttientify certain operational and configuration
parameters about the frame port. Before we coatiauhe procedure for entering hardware
configuration data, we need to closely look at ezfdine columns. Refer to the example DXE Frame
Port Configuration Screen shown by Figure 6-8. Yoght also find it useful to have a “live” screen
open on the host PC. Access the DXE Frame Porfigtmation Screen as follows:

e Launch the P2K GUI application from the desktomico browse to the PERC2000.exe file and
double click to open the application.

e Expand the Hardware Configuration tree in thepefte of the GUI display, as shown in Figure
6-8; then expand the DRS Port Configuration tree.

= PESA PERC 2000 - Untitled Q@EJ‘

File Edit Wiew Configuration Controller Help
ODEd ? N2 | 4% ¥ |[No Connection

= Hardware Carfiguration
=I-DRS Port Configuration

| [ Display Log File ]

Configuring DXE at Base IP- 192.168.3.201. 1O Range 1 - 512

=) Status
Matrix Status
Matrix Preset
Panel status
Salvo Status
=1+ MalntenanceDiagnostics
= System Contrallers
Base IP - 192,165.3.25

Fiefiesh Port Config Data

Send Part Config Data To DXE

Copy Port Config Data

Pot | Confipured Board Tybe  sinhitad Sttrtnd Posoved promars DRE Rodun DRE - Prmors DoE P redamdune DA
Base IP - 1 1
Base IF - 192,168.3,221, 1j0) Rangs 1 - 512 1 - Same Same DAS AES 140 Bosrd DAS AES /0 Bosd
=1 Router Canfiguration 64 64
System Parameters ES o
2 DRS AES Input Board F Same Same DIRS AES Input Bioard DIRS AES Input Bioard
Levels 192 i
Components 0 s
Categories 3 DRS AES Output Board r Same Same DRS AES Output Board DRS AES Output Board
Sources o 192
bestinations 4 | DS Ansiog In- AES 0t Bosrd 19 13 - Same Same DRS Anslog I - AES Out Bosrd DRS Analog I - AES 0ut Board
Reentries 256 256
Tielines 257 s
Source-Dest Blocks 5 | DRSAES In-Anslog Ot Board r Same Same  DRSAESIn-AndlogOulBoard  DRSAES In- Anslog Out Board
Salvo Groups 320 20
Level Includs Lists 6 DR Analog /0 Board o = r Same Same DR Analog /0 Board DR Analog /0 Board
Data key Lists 384 294
Salvo Key Lists 85 a
Salvn Tnclude Lists 7 | DRSAnslogn - AES InBoard F Same Same DRS Analog In - AES In Board DRS Analog In - AES In Board
Sapce Include Lists e 1
Desfnaton nchaie s 8 | DRS Andog Oul- 4ES Oul Board E :Z - Same Same  DRS Andlog Oul-AES DulBoard DR Analog Out - AES Oul Board

Figure 6-8 Example Frame Port Configuration Screen
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e The DRS Port Configuration tree opens to a lisahgll channel groups in the system,
identified by the base IP address of the systentlatO range nomenclature of each group.

e Highlight the tree entry for the desired channelugrto open on the port configuration screen.
In our example we have selected the channel graoged I/O Range 1 - 512, residing in the
DRS system assigned the base address 192.168.3.201.

When a channel group is selected from the treadistlata for that group is refreshed as followsipto
display:

e The DXE, primary and redundant, if used, polldriggne I/O ports to determine the type of
audio block(s) currently attached to each port.

e The hardware configuration data loaded into then&&@ontroller(s) of each DXE is read to
determine the type of audio block(s) programmeithéconfiguration file as being attached to
each 1/O port.

At the top of the main window screen the channeligrshown for configuration is identified as the
DXE, with the base IP address and its I/0 rangeamutature displayed. The table in the main display
area contains 9 columns, and displays configuratada for the primary DXE and, if equipped, the
redundant DXE for the channel group. A brief explgon of the data displayed in each column
follows:

e PORT - The left-most column labeled PORT, is a listygport number of the eight physical
DXE input/output ports.

e Configured Board Type — This entry displays for each of the 1/O ports type of audio frame
for which the currently open GUI configuration fieprogrammed.

e |f an existing configuration file has not been eitliploaded from the P2K or retrieved from
storage media the currently open GUI file will contno hardware config data for the ports and
the cells in this column will be grayed-out, anthagn grayed-out until the operator manually
enters frame type data for the indicated 1/0O psmgithe pull-down menu in each cell. If data
is present in any of the cells, the entry displingsframe typeurrently defined in the
configuration file open on the host PC for the indiated port Regardless of whether frame
type data is displayed or not, this column alloles wser to enter or modify hardware data using
the pull-down menu.

e |nputs Start/End — Indicates the numeric range of input channedgyasd to the port. This
entry is determined by the frame type specifiethaprevious column and is automatically
assigned by the GUI application. If no ConfigurembBl Type entry is listed for the port, this
column will also be grayed-out.

e Outputs Start/End — Same as the previous column, except it disglaysiumerical range of
output channels assigned to the port. If no ConéiduBoard Type entry is listed for the port,
this column will also be grayed-out.
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Reserved- A check in the box indicates that the rangaptit/output channel numbers and
frame type have been reserved for future implentiemta

Saved In Primary DXE — Compares the actual frame hardware type detectd¢ade physical
port to the frame type expected on the porgetermined by the configuration file loaded

into the primary P1K frame controller. If the actual and expected ®agpes are the same,
the message SAME is displayed on a green backgro8hduld the frame type for which the
P1K controller is programmed to expect on the pad the frame type actually detected on the
port not be the same, the message DIFFERENT itagisgh on a red background.

Saved In Redun. DXE- Compares the actual frame hardware type detectége physical

port to the frame type expected on the porgetermined by the configuration file loaded

into the redundant P1K frame controller, if a redundant DXE is preselfitthe actual and
expected frame types are the same, the message $Adidplayed on a green background.
Should the frame type for which the P1K controiéeprogrammed to expect on the port and the
frame type actually detected on the port not beséime, the message DIFFERENT is displayed
on a red background. If a redundant DXE is notlusehe installation, the column will be
grayed-out.

Detected Board Type, Primary DXE— When the port configuration screen is seledted t
Primary DXE frame for the channel group polls thdia block(s) attached to each of its I/0O
ports. This column displays the results — andcaugis the frame type of the actual hardware
connected to the indicated port. A comparisohéntmade between the actual detected
hardware and the frame typwlicated in the Configured Board Type column If the actual
and indicated frame types are the same, the céi$dayed with a green background. Should
the GUI application file not yet contain hardwaomfig data, or should it indicate a different
frame type from what is actually detected, the iseflisplayed with a red background.

Detected Board Type, Redundant DXE- When the port configuration screen is seledted t
Redundant DXE frame, if present, for the channelgrpolls the audio block(s) attached to
each of its 1/0 ports. This column displays theutes — and indicates the frame type of the
actual hardware connected to the indicated portorparison is then made between the actual
detected hardware and the frame typicated in the Configured Board Type column If

the actual and indicated frame types are the stmaeell is displayed with a green background.
Should the GUI application file not yet contain d@rdware config data, or should it indicate a
different frame type from what is actually detectdn cell is displayed with a red background.
If a redundant DXE is not used in the installatithre column will be grayed-out.

To summarize the Frame Port Configuration Screen:

When the screen is open from the GUI, the frame fgp each frame attached to each I/O port
of the indicated DXE is detected.

A comparison is made between the actual framedgpeected and the frame type programmed
into the P1K controller configuration file for eat® port

A comparison is made between the actual framedgpeaected to each port and the frame type
indicated by the currently open GUI file.

Any comparisons not resulting in a positive matahiadicated by a red background in the
display cell.
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6.10 DXE FRAME PORT CONFIGURATION

In most

installations, once the initial hardwarefeguration data is downloaded to the P1K contrslle

it will rarely, if ever, change. The only reasoratter hardware configuration would be if 1/0O fresn

should
system

be added to or removed from an installetesysif signal handling capacity of an installed
is expanded by adding additional DXE fraraed,an additional DXE frame is added to an

existing channel group for redundancy.

Use the following procedure to configure the I/@nfre ports:
e Launch the P2K GUI application from the desktomico browse to the PERC2000.exe file and
double click to open the application.
e Expand the Hardware Configuration tree in thepefte of the GUI display, as shown in Figure
6-9; then expand the DRS Port Configuration tree.
B pESA PERC 2000 - Untitled (=13}
File Edt View Configuration Contraller Help
D Z N2 | 4% &F |[No Connection | [ Display Log File ]
= Hardware Configuration
=-DRS Part Configuration Configuring DXE at Base IP- 192.168.3.201. 1O Range 1 - 512
Base IP - 192, 166,1,201, [fO Range 1 - 512
Base [P
Pan | Configured Board Tape | gtanti nd Stanfind FSTeved prams DXE Radum. DXE, - iy DAE " O oot DXL
Base IP
Base IP - 192, 166,3,221, [fO Range 1 - 512 1 ! ! - Same Same DRS AES 1/0 Board DRS AES 1/0 Board
=} Router Configuration 64 64
System Parameters 2 DRS 4E5 Input Board & 0 - G oo DRS AES Input Board DRS AES Input Board
Lewels 192 o
Components 5 &5
Categories 3 DRS AES Output Board 0 122 r Same Same DRS AES Output Board DRS AES Output Board
Sources
Destinations. 193 193
. 4 DAS Analog In - AES Out Board - Same Sams DAS Analog In - AES Out Board DRS Analog In - AES Out Board
Reentries 256 256
Tielines 257 257
Source-Dest Elocks 5 DRS AES In- Analog Out Board r Same Same DRS AES In - Analog Out Board DRS AES In - Analog Out Board
Salvo Groups 320 20
Level Include Lists 6 DRS Analog /0 Board 3 e r Same Same DRS Analog /0 Board DRS Analog 170 Board
Data Key Lists 394 304
Salvo Key Lists 85 a
Salvo Include Lists 7 DRS Analog In - 4ES In Board - Same Same DRS Analog In - AES In Board DRS Analog In - 4ES In Board
Source Include Lists 512 0
Desfnaton nchaie s 8 | DRS Andog Oul- 4ES Oul Board E :Z - Same Same  DRS Andlog Oul-AES DulBoard DR Analog Out - AES Oul Board
=I-Status
Matriz Skatus
Matrix Preset Refresh Part Config Data Send Port Config Data To DXE Copy Port Config Data
Panel Status
Salvo Status
=} Maintenance Diagnostics
=} System Controllers
Base [P - 192,168,3.25

Figure 6-9 Example Frame Port Configuration Screen

The DRS Port Configuration tree opens to a lisahgll DXE frames in the system, identified
by the base IP address and the I/O range of é&emember in previous text we said that we
can identify the DXE(s) for a given channel groyptihe system base IP address and the I/O
range of the group. Select the channel group aohwou wish to perform hardware
configuration.

The port configuration screen is displayed as showme DXE being configured is identified at
the top of the configuration box by the IP addesthe DXE and the numerical I/O range of
the frame. In this example, the DXE at IP addi&¥%168.3.201 processes data for numerical
input channels 1 thru 512 and numerical output rhnl thru 512.
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e When the port configuration screen is initialized frame type detected on each interface port
on each DXE, primary and redundant — if equippgd|splayed in the two right-most columns.

e |f you are generating a “new” hardware configunatior doing an initial install of the system,
and no configuration file has been uploaded froenstystem controller, the “Configured Board
Type” column will be grayed-out. It is from thislamn that you identify to the frame
controller what type of audio frame is connecteddoh 1/O port. If a configuration file has
been uploaded from the controller, the detecteddtype and the configured board type
SHOULD agree. If they do not, it means that haréwaabling has been swapped between ports
or for some reason the audio frames at the poxts haen changed since the loaded
configuration file was written.

e If you wish to enter or modify the board type i tonfigured column, you may use the drop-
down menu to assign the board type to each 1/Q goptionally, you may click the “Copy Port
Config Data” button below the table and the detdtigard types at each port will automatically
be entered in the configured board type column.

e Input and output channel range is automaticalljgassl based on the frame type and port
order. If you have used the “Copy Port Config Dajgtion to enter board types, the input and
output channel numbers are assigned to all ports.

¢ If you wish to “reserve” a block of channels fotute implementation, select the type of frame
you will add in the port number slot for the chamaage desired, and check the “Reserved”
box next to the board type assignment. The I/Gwebbrange will be assigned to the port based
on the entered “future” frame type.

¢ Once data for each frame type has been enterbe tmorts, click on the “Send Port Config
Data to DXE” button to download the hardware comfagion to all P1K frame controllers in
the channel group.

e Repeat this procedure for each channel group arabgociated DXE frames.

e Clicking the “Refresh Port Config Data” button casishe DXE to perform board detection at
each 1/0O port and update the data shown in thedisetdBoard Type columns.

6.11 CHANNEL GROUP STATUS AND SET-UP SCREENS

Setup parameters and status monitoring screemhidmel groups are accessed through the P2K GUI.
Launch the GUI application from the desktop icommwse to the PERC2000.exe file and double click
to open the application.

Locate and expand the Maintenance/Diagnosticdrirtee left pane of the GUI display, as shown in
Figure 6-10. Then expand the DRS Matrix Frames titgs action expands the tree to a listing of all
channel groups in the system. Each entry in #teg identifies a channel group of the total sysbey
the base IP address of the system and the numeuipait channel range of the specified group. Click
on any list entry to select and highlight that amglrgroup. The main display screen shows real-time
status and setup information for system comporspesific to the selected channel group. For our
example screen, we have selected channel grougdf@e 1 — 512 within the DRS system residing at
base IP address 192.168.3.201.
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Let’s take a closer look at the screen and dateigeed. The base IP address of the system and I/O
range of the selected channel group is display#ukesatbp of the pane, along with a notation that th

GUI is connectedto and communicating with the frame controllershiat channel group. The upper
data displays indicate the Component and Stroheesassigned to the channel group within the overal
router installation by the router configuratiorefil

The main display area is a larger pane with taliseatop; there is a tab for each hardware deeds(
frame(s), frame controller(s), audio blocks) witkine channel group. Note in our example screan fro
left to right there are tabs for the Primary DXEnfre and the Primary and Redundant PERC1000 frame
controllers contained in it; the Redundant DXE #relPrimary PERC1000 frame controller in it;
followed by tabs for the audio frames, identifiedards, within the channel group. The display
presented when a tab is highlighted provides opeyarameters for the selected device. When any
audio board tab is selected, monitoring data laysed for various attributes of the frame contagni

the board, as well as the circuit board itself.

6.11.1 DXE FRAME STATUS SCREEN

Looking at Figure 6-10, the Primary DXE tab is stetd. The displayed data identifies the board by
type and serial number, its current operationdustand its sync reference source. The next lines
provide monitoring data for the frame power supgitages, status of the power supply and its cgolin
fan and the surface temperature of the circuitdhodihe Link box displays status of the fiber opitnks
interconnecting the DXE frames, if any are present.

B1pESA PERC 2000 - Untitled LEx
File Edt View Configuration Controller Help
? K2 4% £F NoC i ][ Display Log File |
192.168.3.201 - Connected
iquration
outer Configuration
System Parameters Campaicai Sl
Levels
Components Pimayy DXE | Frimary PERCI000 | Riecundant PERCION | Redundont DXE | Frimery FERCION | DRS AES LU0 Board | DRS AES Inpul Board | DRS AES Dutpul Board | DRS dnalo ¢ | »
Cateqories
Sources e .
; eria ync
Destinations oo Number Status Refarence
Reentries
A, DRS DXE Board Test Rack - DIKE #1 Primary Up 525 59.94
Source-Dest Blocks
Savo Groups Rail VIO 1 vID 2 12V 33V 24y 25V
Level Inchude Lists Status Fiood Giood Good Good fiood Giood
Data Key Lists
Salvo Key Lists
List: Temperature | 33Deg C
Status fiood
Link #1 Link 12 Link #3 Link Status
up up up View Status
Panel status Version Information
Salvo Status DRS DXE CPLD DRS DXE V4 DRS DXE ¥2
=I- Maintenance Diagnostics 4 14 3
- System Cantrollers
Wiew DXE Cantrol Port Status
Base IP - Outpubs 1537 - 204

Figure 6-10. Channel Group DXE Status Screen
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6.11.2 DXE LINK STATUS SCREEN

The DXE Link or SFP Status Screen provides a sdiyday for the DXE Link monitor, as shown in
Figure 6-11. To access this display, click thevWwtatus button, as shown, to open the statusagispl
box. This box identifies, for each active linketfeceive (Rx Power) and transmit (Tx Power) poster
the fiber optic laser module, the module temperatund the current operating wavelength of the laser
Click OK to close this box.

Use this display as a diagnostic and monitoring tdoonly when needed.
Polling the data for this display ties up a numberof resources and can slow

operation of the GUI. Close the display when noteeded.

S PESA PERC 2000 - Untitled EEX
File Edit W¥ew Configuration Controller Help
[ =] % K2 4 £F [No Connection | [ Display Log File |
= Hardware Configuration _
+/ DRS Port Configuration 192.168.3.201 Connected
= Router Configuration
System Parameters Component B SFP Status
Levels _—
Components Frimary DXE ] Primary PERCT000 | Fedundant S Output Board | DRS Anala 4 | » |
Cateqaties SFP
Sources Link # Rx Pawer Tx Power Temperature | Wavelength
Destinations
P Type 1 710 dBm 43Deg C 1310 m
Tiglines DFiS DXE Board 2 -32.22 dBm -5.00 dBm 46 Deg. C 1310 rm
Source-Dest Blocks _ 3 2859 dBm 714 dBm 43Deg C 1310 m
Salva Groups Rail vio1
Level Include Lists Status Good
Data Key Lists oK
SEREIREIEE LSS Temperatwre | 33Deg C
Source Include Lists
Destination Tncluds Lists Status Good
Panels
B Status Link #1 Link #2 Link #3 Link Status
Matrix Status Up Up Up Wiew Status
Matrix Presst [%
Ranel Status Version Information
Salva Status DRS DXE CPLD DRS DXE V4 DRS DXE V2
=I- MainkenancsDiagnostics 4 14 g
1 Syskem Contrallers
=i DRS Mabrix Prames View DXE Cortrol Port Status
Base TP - 192,11 , Qutputs 1 -512
Base IP - 192.168.3.201, Qutputs 1537 - 204¢

Figure 6-11. DXE Link Status Monitor Display

6.11.3 FRAME CONTROLLER STATUS SCREEN

There is a tab for every frame controller in tharoiel group located immediately following the tab f
the DXE frame containing the controller. As anrepée we have highlighted the tab for the Primary
PERC1000 controller located in the Redundant DX, Figure 6-12.

Looking at Figure 6-12, the displayed data idesgsifihe frame controller circuitry by imique IP

address, serial number and MAC address. Just thetieaserial number and MAC address display is a
box labeled “Status” which identifies the locatieamd operational status of the selected controlier.

our example screen, status identifies the selexiatioller as the P1K installed in the Primary
Controller slot of the frame and shows it is cutiyethe active frame controller.

Proprietary Information of PESA 6-18



& rEsSA

CHEETAH DRS SERIES AUDIO ROUTERS — CHAPTER 6
Publication 81-9059-0589-0, Rev. B

September 2009

The next lines indicate status of the power supplyion of the selected power supply/PERC1000
module, and its cooling fan. The Version Inforroatbox displays the revision numbers of the
currently loaded firmware modules for the seledtathe controller.

B pESA PERC 2000 - Untitled

File Edit Wiew Configurstion Controller Help
el 7 K2 4 € |NoC

/[ Display Log File |

= Hardware Canfiguration
=+ DRS Port Canfiguration
Base IP - 192.168.1.201, IO Range 1 - 512

Tiglines

Salva Include Lists

192.168.3.201 - Connected

Source-Dest Blocks Power Supply Ps #1
Salvo Groups Status Active
Level Includs Lisks
Data Key Lists e Fan #1
Salva Key List:

e Y0 ey Csts Status Good

Base IP - 192.168.1,201, 1j0) Range 1537 - 2( |  Component: Stiobe:
Base IP - 192,168.2,41, [fO Range 1 - 512 -
) N rimary rimary =dundant =dundant imary i nput Boar utput Boar nala
Base TP - 192.160.2.201, 110 Range 1 - 512 Piimiaty DE | Primary PERCTOND | Redundsnt PERCTOND | Redundant DX | Fimay FERC1 000} | DRS AES 1D Board | DRS AES Input Board | DRS AES Dutput Board | DRS Ansla 4 | ¥
Base IP - 192.168.3,201, [JO Range 1537 - 20
I Router Configuration IP Address: |152.168 3,203 Change Active State
System Parameters
Levels Serial Mumber. [552722E07352468
Companents
Categories MAC Address: [0050-C21AF41A
Saurces
Destinations
Status [% Primary Contraller [ Redundant Controller I Standby Mode ¢ Active Mode
Reentries

Source Include Lists
Destination Includs Lists
Panels
= Status
Matrix Skatus
Matrix Preset
Panel Status
Salvo Status
= MaintenancsjDiagnostics
- System Controllers
= DRS Matrix Frames .
Base IP - 192.1 puts 1 - 512
Base IP - 192.168.3.201, Outputs 1537 - 204

Wersion Information
PERC1000 Boot PERC1000 App. PERC1000 CPLD
10 30 024

Figure 6-12. Frame Controller Status Screen

6.11.4 AuDIO BOARD STATUS SCREEN

If one of the audio board tabs is selected, thelaysprovides data and status for the selecteddoeaad
frame. An example audio board display is showRigure 6-13 using the DRS AES /O Board tab.
This audio board contains one input block and anpud block of 64 channels each for AES audio
signals.

The displayed data identifies the board by typesendl number, its current operational status, the
range of I/O signals it is processing and its sy@ference source. The next lines provide monigprin
data for the primary and redundant power supplyutesdcontained in the audio frame, status of the
cooling fans and the surface temperature of tlwitiboard. The Version Information box displalys t
revision numbers of the currently loaded firmwaredules for the selected audio circuit board.
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Figure 6-13. Audio Board Display

6.12 ACCESSING AND NAVIGATING AUDIO SETUP SCREENS

Setup screens for DRS audio boards are accessedjththe I/O Attributes screen, and are set on one
board at a time. The following steps guide yowtigh the procedure to access the setup screen for a
particular audio board. Instructions for modifyioigselecting a specific audio attribute are codénea
separate paragraph for that function. Once yoe bacessed the setup screen for the audio board
containing the signal(s) or channel(s) you wisimtadify, proceed to the paragraph addressing the
particular function you wish to use. You may détilautes and parameters on input signals, output
signals, or both.

From the list of channel groups under the DRS Mdirames directory tree, select theese | P address
of the DRS system and the channel group contath@@udio board you wish to configure. The status
and monitoring screen as shown in Figure 6-13spldyed for the selected channel group.

All components associated with the channel groygeapas tabs across the top of the system monitor
display screen — primary and redundant DXE frarpesjary and secondary PERC1000 frame
controllers and tabs for all audio boards compgdsdire channel group. Select the tab for the bgpaud
wish to setup. Figure 6-14 shows an example sarsgg the DRS AES Output Board tab. The upper
line of the status display identifies the Board &ygerial Number, Status, I/0 Range, and the Sync
Reference source. The final button on this rowaslthe Setup screen for 1/O Attributes. Clicklom
Setup button to bring up the attributes screen for tesired board. An example attributes screen,
showing a dedicated AES Output Board as an exanspddown in Figure 6-15.

The setup screens are different for each board-typput or output, analog or AES, split frame or
dedicated frame; however, setup screens are adaegseically for all boards. The following
paragraphs present detailed configuration procedoresach board type.
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Figure 6-15. Audio Attributes Screen
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6.12.1 AESINPUT OR OUTPUT PARAMETERS SCREENS

An example AES Input Parameters Screen for a detilcE28 channel block is shown in Figure 6-16
and an example AES Output Parameters Screen isnshdvigure 6-17. At the top of the display
window there is a tab identifying the numericalubhpr output range of the board, and the board ig/pe
identified in the title bar of the window. Thes®weens are very similar, but notice that columms fo
each audio adjustment are placed in different ionaton the input and output screens. Placement
follows a logical pattern of signal flow througtethoard. Controls on the screen function idertical
whether setting up an input board or an outputdoar

B ALS In put Paramaters
Inputs 180 123 ]
Laval Adjust Irvvait Audio Delag Steten -
Fot® | Ch | Samplo Rote Valus Adjust Phaze  [Millizeconds) Femedies 2
1 0.0 — — [ Mol
1 2 Auto Comvvet 00 — s [T Mol J
3 [111] —_— Homsal
2 4 Se Bk [111] —_—— Mowaal
3 5 Auln 0.0 —— Nemal
B S 0.0 e | e S Mesmal
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: ] L 0o —— Noxmal
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Figure 6-16. Example AES Input Parameters Screen
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AES Outpul Paramelers
Duipeds 180128 |
Port# 1 Ch 8  SampleRale  pofwdes o L“"'M";:,iud e | o) | =
a 1 peren Heemal ili] —
2 Huosmal il " L
3 Hesmal 00—
2 48 kHz
4 Hoemal i} —_—{)
2 5 e Hoemal 0o —-_|— r
6 : Hoemad il —_——
- 7 T Moemal 0.0 —_—
2 Moemal 0o —_— T
5 9 . Huoernad 0o —]— r
L) Heemal (ili} —— T
~ 1 . MHeemal o —]— r
12 Hoemal i} —_)
. 13 - Heemal ili] e ———t
14 ' Hoemal i) _t
- 15 I Heemal 1] —-j— r
16 Heomal 0o ——
9 L Bz Hoemss 00 ——
18 el oo __ r
0 2 e e w ———— :
Ok Cocel | Apply Changes | Auso Doty |

Figure 6-17. Example AES Output Parameters Screen

The left-most column of each screen is labeled Rammber (Port #), the next column to the right is
labeled Channel Number (Ch. #). Remember thatE® Aigital audio, each audio signal actually
carries two channels of audio data. On AES inpdt@utput screens the port number entry identifies
the physical input or output number of AES sigrialthe router rear panel, and the channel number
entry identifies the DRS routing channel numbeeath monaural audio signal carried by the AES
input.

On both the input and output parameters screens ithe column labeleBample Rate On an input
parameter screen the entry in this box reads Aute€ud, as shown in Figure 6-16, and is a fixed
parameter with no operator input required. Auto@ohindicates that the sample rate of incoming dat
is determined by on-board circuitry and is autooadly set accordingly. On an output parameter
screen, the displayed value indicates the sampditegof audio signals leaving the router. There is
pull-down box in each cell that allows the usesébthe output sampling rate for each AES outpint pa
at either 48kHz or 96kHz, as shown by Figure 6-I8.enter a sample rate setting, open the pull-down
box for the desired output pair and click on thizga
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B AEs Output Paramelers
Duipets 1 10128 |
Pot | Ch B  SampleRale  pomeder  yawo o At =N E

- 1 , Moemad 00 p—
2 Heemal 0l —f

- 3 Heemal 0 —f,
4 Heemal oo _— r

3 Z 4BkHz S 0 =—t 0
(3 Haemal 0o —_——

- 7 T Muoemal 0o — — T
8 Heemal 00— e——

- ] ilie Heemal 0 ——
10 Mesmal it} —_—jt
1 Hosmal 0.0 e e [

B 48 kHz
12 Meemal (il —_——

7 13 Ak Noemal 0o —-j— r
14 ) Moemal 0o ——

- 15 P Huemal 0o —_—jf
16 Hoemal 0o —_— T

- 17 e Mewmal 0o —j— r
18 Muosrad 00 —_——

w 2 w4 @ ——— T E

oK Caesl | Apply Change: | Rudia Delsy

Figure 6-18 Output Sample Rate Selection

Individual signals on each audio routing channellza independently set for level, phase inversiah a
delay. Stereo remedies may be applied to pairgatent signals. Paragraph 6.13 contains procedures
for performing audio channel adjustments.

It is important to remember that source and destinéion configuration, as
well as switching, occurs on a routing channel basinot a port basis.

Signal pairing and channel adjacency are very itambiconsiderations in certain of the audio attebu
adjustments — such as stereo remedies. Lookieighat example screechannels 1 and 2 aradjacent
channels, 3 and 4 are adjacent channels, 5 arel&lgcent channels and so on. But, channels 3 and
are NOT considered adjacent channels, neitherhamenels 4 and 5, 6 and 7, etc. The importance of
this is covered in the paragraph on stereo remghiggor now just grasp the concept of which
channels are adjacent — and which are not. Ntia&tethe screen shows adjacent channels paired by a
alternating color.

Remember that input signals may be routed to atpubualestination. An input signal retains
modifications you make, regardless to which outpistrouted. Adjustments to an output signal are
made on audio routed to the output channel as firadessing before leaving the router, regardléss o
which input it came from. Whether to make adjusttaeo input signals or output signals is goin¢o
driven by your particular application requirements.
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6.12.2 ANALOG AUDIO INPUT OR OUTPUT PARAMETERS SCREENS

An example Analog Input Parameters Screen for &dtstl 128 channel block is shown in Figure 6-19
and an example Analog Output Parameters Scre@oversin Figure 6-20. At the top of the display
window there is a tab identifying the numericaluitpr output range of the board, and the board iype
identified in the title bar of the window. Columfts each audio adjustment are placed in different
locations on the input and output screen and foldagical pattern of signal flow through the board
Controls on the screen function identically whettisg up an input board or an output board.

= Analog Inpul Parameters ﬁ._|rl:|_ [i,
Inputs: 129 to 256 |

e e e e -
129 24 B 00 {} [ Hexmal

130 24 iy an /| r Heumal

131 4 ity (] (- r Hexmal B
132 24 iy 00 { 0 Hoamal

123 24 dilu oo /| O Hoamal

134 24 dilu L] {i C Hosmal

125 24 By o /] r Hosmad

136 24 By (1] (] | Mol

137 24 By on /] r Hemal

138 24 BB 0o {i O Hesmal

139 4 ditu (il {} r Hexmal

140 4 iy (] 1 r Heemal

141 24 ity 00 /| O Hoemal

142 24 dilu on {| O Homal

143 24 dily an 1; 0 Hosmal

144 24 dy on /| r Moamnal

145 24 dBu on {} r Hosmal

146 24 diu on {} r Homal

147 24 dBu 00 {} r Heurnal -
# & e ] n = B "

[ oK | Concel | Apply Changes. | Ao Delay

Figure 6-19 Example Analog Input Parameters Screen
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=a nalog Qutpul Paramelers

Olutputs 12940 256 |
Ch. B Full Scale Slereo Level Adpust Irweal Audio Delay -
: Level Remedies Value Adpust Phase [Milliseconds]

129 24 B Hesimal 0o I (]
130 24 iy Heumal it} } r
131 24 iy Hicsriial 0 {} r
132 24 iy Hiumal 0o {} r
123 24 dilu Hioumal 0o } O

| 134 24 Hoamal oo I, (]

| 135 24 iy Haumal oo } I&
136 24 By Hicumal 0o I r
137 24 By Hicemal 0o '} r
138 24 BB Hestnal oo I (]
139 4 ditu Hesmal il {} [
140 4 iy Hasmal o {} [=
141 24 ity Hiomal 0o } r
142 24 dilu Houmal 0o } r

| 143 24 iy Hiumal 0o i r
144 24 diy Mounal 0o { [&
145 24 By Hasmal 00 I, r
146 24 diu Hoamal 0o '} r
147 24 dBu Heamal oo {} [si -
o e e " k] L] -

[ oK | Concel | Apply Changes. | Ao Delay

Figure 6-20. Example Analog Output Parameters Scen

The left most column of each screen is labeled @aéBNumber (Ch. #). Remember that in analog
audio, each audio signal is exactly that - a singdependent signal. The channel number displayed
the column identifies the physical input or outpumber of the router. Each signal can be
independently modified.

On both the input and output parameters screens ihi@ column labelelull Scale Leve] as shown in
Figure 6-21. The value displayed in each row iattis the analog signal level that correlates tigitatl
audio signal with a full scale value of 0dB. There pull-down box in each cell that allows you to
individually select the desired level for each agadudio signal, from the choices of 12, 18 or 24dB
To enter a full scale level value, open the pulivddox for the desired output signal and click lo@ t
value.
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Analog Input Parameters E”E@
Inguats 129 to 256 |
Ch. # Fl-:! Scale Level Adjust ] Invert Audio Delay Stereo -
evel Value Adijust Phase [Millizeconds) Remedies
129 - 00 I - Normal
130 12dBu 00 I r Marmal
13 [ L 0.0 i r Mormal
132 24 dBu 0o { Is| Marmal
133 24 dBu 00 {} r Marmal
134 24 dBu 0o { r Mormal
135 24 dBu ] {} - Marmal
136 24 dBu oo rl_: = Marmal
137 24 dBu 00 {} r Mormal
138 24 dBu 0o {} r Mormal
139 24 dBu 0.0 {} r Marmal
140 24 dBlu 00 I r Marmal
141 24 dBu 00 {f r Marmal
142 24 dBu 0o {} r Mormal
143 24 dBu 0.0 {} In| Marmal
144 24 dBu il {} O Marmal
145 24 dBu 0o {} C Marmal
146 24 dBu 0o {f r Mormal
g | e  —r = -
0K | Cancel | Apply Changes ] Audio Delay

Figure 6-21 Full Scale Level Value Selection

Individual signals on each audio routing channellza independently set for level, phase inversiah a
delay. Stereo remedies may be applied to pairgatent signals. Paragraph 6.13 contains procedures
for performing audio channel adjustments.

Notice that two channels are always paired, as#@tdd by alternating row colors. On our example
input screen, channels 129 and 130 are pairedeahannels 131 and 132, etc. However, with analog
boards, the concept of pairing is different thathwBES. Remember that each channel of the pair
represents a separate, independent physical iople trouter, and often the paired inputs areed|at
such as with stereo audio. In many installatit'es@RS is user-configured to where two consecutive
channels are treated as a single audio sourcedting related signals. The left channel of aesier
signal, in our example screen, may be attacheaptati129 and the right channel of the pair would be
attached to input 130. The router is easily camigd to where it switches both of these channets as
single source.
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Even though it is the most common applicatiors iat necessary that the pairs be used for steidio a

— each may carry totally unrelated signals. Howete two channels indicated as paired by the

colored rows are always adjacent channels; anchgigiith AES audio this is an important

consideration in certain of the audio attributeuatinents — such as stereo remedies. In our example
input screen channels 129 and 130 are adjacenhelsari31 and 132 are adjacent channels, etc. But,
channels 130 and 131 are NOT adjacent channetbenaire channels 132 and 133, 134 and 135 and so
on. The importance of this is covered in the paaplg on stereo remedies, but for now just grasp the
concept of which channels are adjacent — and wdriemot. Adjacent channels are always shown as
paired by the alternating row color.

Remember that input signals may be routed to atgubualestination. An input signal retains
modifications you make, regardless to which outpistrouted. Adjustments to an output signal are
made on audio routed to the output channel asfiredessing before leaving the router, regardléss o
which input it came from. Whether to make adjusttago input signals or output signals is gointp¢o
driven by your particular installation.

6.12.3 SPLIT FRAME INPUT OR OUTPUT PARAMETERS SCREENS

Split audio frames contain two blocks of 64 chasrezlch, in various combinations of input or output
signals and AES or analog signal types. When gtecsthe tab for a split frame board from the
channel group status and set-up screen, a paranseteen opens identifying the two block contained
the frame, as shown in Figure 6-22 using an AEStiAmalog Output screen as an example. At the top
of the display window there is a tab identifying tiype and numerical input or output range of each
block, and the board type is identified in theetltlar of the window. Parameter screens for eagtabi
type and format are functionally identical to soiéor dedicated 128 channel blocks, as discussed i
Paragraphs 6.12.1 and 6.12.2.
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AES Input/Analog Output Parameters E\@E|
Inguts 257 to 320 | Outputs 257 to 320 |
Level Adjust Invert Audio Delay Stereo -
Port# | Ch. # @ Sample Ralf“ Value Adiust Phase (Milliseconds) R dies
- 257 PN | 00 {I [ 16083 ms Mormal
S0 Lonveil I
258 | b r Normal
259 00 I - Marmal
: 2g0 | AuoComet 00 T r Mormal
3 261 o 00 {F | Mormal
262 i 0.0 T r Morml
263 00 {} - Mormal
4 Auta Canvert : S
264 0o il r Hormal
5 265 e 0.0 {} | Mormal
266 S a0 T ] Marmal
6 267 e Do 0o {F I=! Mormal
Tl
268 i 0.0 i} o Hormal
269 0.0 {F O Normal
T Auto Convert : s
270 0.0 dy ) Marmal
. 27 e 00 {} = Mormal
272 i 00 i r Mormal
273 00 {F r Mormal
9 Auto Convert =
274 00 i - Hormal
275 00 {} - Mormal
U R - £ =l
Ok, | Cancel | Apply Changes | Audio Delay

Figure 6-22 Typical Split Frame Parameters Screen

6.13 AUDIO ADJUSTMENT AND DIGITAL SIGNAL PROCESSING FUNCTIONS

Each individual DRS input or output signal may dgiated for signal level, phase inversion and delay
and stereo remedies may be applied to any padjatent channels. Controls on the screen function
identically whether setting up an input board ooatput board, refer to Figures 6-16, 6-17, 6-1@ &n
20.

6.13.1 CHANNEL LEVEL ADJUSTMENT

Level Adjust allows you to set the gain level of an individuatie signal, with an adjustment range of
+6dB. Use your mouse to move the level adjuseslid the desired output level. The box next & th
slider labeled Value displays the amount of gajnstchent applied to the signal in dB. You may also
click at each end of the slider bar to move the&aip or down in 0.1 dB increments. Click fyeply
Changesbutton to immediately apply the change and leheeattributes screen open for further
changes, if desired. Click tl@K button to apply the changes and exit the scr@amcel exits the
screen without applying any changes.
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6.13.2 PHASE INVERSION OPTION

Phase Inversion allows you to apply a 180 degresehbhift to the audio channel. To apply phase
inversion, simply click in the Invert Phase cliatodfor the channel you wish to invert. A checkhe
box indicates that phase inversion is active fat thannel. Click thApply Changesbutton to
immediately apply the change and leave the ateatreen open for further changes, if desirectk Cl
the OK button to apply the changes and exit the scr&amcel exits the screen without applying any
changes.

6.13.3 AubIO DELAY OPTION

Audio Delay allows you to apply a delay factor toaudio signal channel. Audio channels to delal an
delay values are selected through the Delay SetugeB. To access the Delay Setup Screen, click on
the “Audio Delay” button at the bottom of the inpurtoutput parameters screen, as shown in Figure 6-
23. ADRS AES audio input board is used for thigreple screen, however, the audio adjustment
columns are identical between all DRS audio boafigking the button will bring up the Delay Setup
Screen, Figure 6-24. The delay setup screen miaddin appearance and function for all DRS audio

board types.
192.168.3.201 - AES Input Parameters - Inputs 1 to 128
Level Adjust Invert Audio Delay Stereo -
Poitit | Ch & | Sample Rate Value Adjust Phase [Milliseconds) Remedies
. 0 ———f— r I o
! 2 AAEoe, 0.0 e s [~ Mormal
3 oo _—tr Marmal
2 1 Auto Convert
4 no _u_ | Marmal
5 no —— Marmal
2 T 00  ——— Normal
7 oo _ﬂ_ = Marmal
4 1 Auto Convert
8 oo _u_ = Mormal
9 0o _U_ O Normal
2 10 bta Corwert 0o _u_ | Mormal
1 oo _ﬂ_ E MNormal
6 1 Auto Convert
12 oo _u_ T Marmal
- 13 s 0o _u_ ™ Marmal
14 0o _u_ | MNormal
15 oo _ﬂ_ |— Marmal
8 1 Auto Corvert
16 oo _u_ | Marmal
¢ 17 s ; 0o _u_ - Mormal
o Convet -
18 = 00  —— Normal
19 oo _ﬂ_ T Marmal
10 1 Auto Convert
20 oo _u_ r Marmal
21 0o _I]_ O Mormal
n Auto Convert r
22 tio Lonver no _U_ | Normal
o 23 = oo —_—— MNormal j
| oK Cancel | Apply Changes | Audio Delay {Q

Figure 6-23 Location of Audio Delay Button
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0 put D p =
Port #
1 folay | 170 Channel | Delay Amount - £xdoDeley Mode
sk == | s _|| 128 Channels h
7 T | e &
2 MNone Mane Displayed Delay Units
3 3 None Naone
4 None None
1 5. | Mone Maone
i1 Mone Maone
5 7 Nore Nore
8 None None
& 9 | Mone Maone
10 Mone Maone
7 11 Nore Nore
12 None None
8 13 MNone Mone
14 Mone Maone
9 15 . MNone None
16 None None
10 17 Mone Maone Apply Changes
L 18 Mone Maone
1 [ .1-3 | MNone Mone
20 Nere None
e 21 | Mane Hone l] Cancel 4
TF. | Tancel | PRl Changes. | Budio Delay [

Figure 6-24. Delay Setup Screen

Refer to Figure 6-24 as we discuss the Delay S&tupen. The leftmost column is labeled Delay
Element, the next column is labeled I1/0O Channeltaedhird column is labeled Delay Amount. Two
drop-down menus are located on the right side®ttireen — these are the Audio Delay Mode menu
and the Displayed Delay Units menu.

The selection you make from the Audio Delay Modemdetermines how many Delay Elements are
available for assignment and also determines tigtteof delay available to a channel. Figure 6-25
shows the expanded Delay Mode Menu. Options adaifsom the drop-down menu are 128 channels,
64 channels and 32 channels.
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20 n puts O
2 0 put De p =
Port #
1 E?:;,I.:":“ 170 Channel Delay Amount j Eldo ey
2 None None.
3 3 None None
4 Nane None.
4 5 None None
3 None None
5 T None None
8 None None.
5 9 None None
10 Nane None
7 pi None None
12 None None.
8 13 None None
14 None None.
9 15 None None
i 16 None None.
10 17 ? MNaone None Apply Changes
18 Nore None.
20 None None
o 21 None None :J Bl j
TF. T Tancel I EDpl Lhanges T Eudo Delay T

Figure 6-25. Delay Mode Menu

In order to understand the available options wel nedriefly discuss the method used to delay audio
Every channel to which you wish to apply a delaystriae assigned through one of the available delay
elements. Think of a delay element as a discragydine, and the number of channels you assign
through the delay mode drop-down as the numbevanfadble delay lines. The algorithm used to
implement the delay is not important to this distois, but you do need to realize that every avhlab
delay element requires a block of system memortye dvailable memory is divided among all of the
delay element allocations. Therefore, the fewéaydelements you allocate, the more memory
available for performing the delay algorithm. Impler terms, this means the fewer channels you
allocate from the Audio Delay Mode drop-down meagyreater amount of delay time can be allocated
to each delay element.

More on this, but for now let’s look at the nexbpirdown menu — the Displayed Delay Units menu,
Figure 6-26. The selection you make in this mestenines by what unit of measure the delay time is
displayed. You may display the delay in terms &3¢ video frames, PAL video frames or in
milliseconds. Simply click the unit you wish toeusThe selection will be highlighted.
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Port #

1 Delay Audio Delay Mode

Element 170 Channel Delay Amount =
L 128 Channels hd
» - B =
2 Mone Mone Displayed Delay Units

Mone Mone

3 miliseconds (ms) v
e —
5 Nore Mone PAL Frames
6
7
8

millzeconds msl__
HNore None: §

Mone None

None MNone

9 Hone None

10 Mone None

11 MNone Hone

12 None None

13 Mone Hone
1 Mone Hone
15 None MNone

16 None Mone

10 17 Mone Mone Apply Changes
18 Nore Mone
n 19 None MNone
20 Hone Hone
S 21 Nore Hone :J LS j
TR I Tancel T BODN Changes I Budio Delay l

Figure 6-26. Displayed Delay Units Menu

From the previous paragraph we see there is at dioeelation to the number of delay elements we
allocate and the amount of delay available to edd@ble 6-2 shows the range of delay time thatb@an
selected for each delay element for each of thacADélay Mode options. The table also lists thiage
times in all three of the available display units.

Table 6-2 Delay Times for Available Channel Optios

NTSC Frames PAL Frames Milliseconds
128 Channels 0.160 — 10.230 0.133-8.533 5.3381-333
64 Channels 0.160 — 20-460 0.133 - 17.06/7 5.33-667
32 Channels 0.160 — 40.919 0.133-34.133 5.33%55.333

When setting up the delay option for your systeomseder how many audio signals or channels you
will need to delay and use the Audio Delay Modepedown menu to allocate the delay elements.
Remember, the more delay elements you allocatéeslsehe amount of delay time available to each
one. Use the Displayed Delay Units drop-down nmtergelect the units for delay display. With those
selections made, we are ready to begin assigniagngis and delay time values.

We used the analogy of a delay element to a desciedfy line. The Delay Element column on the
setup screen provides a data entry row for eachegie If you selected 128 channels from the delay
mode menu — there will be 128 rows, numbered 1188 in the Delay Element column. Each element
is a delay line you can assign to any of the asjoals associated with the particular audio byatd

are configuring.
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To apply delay to an audio channel choose a détagent (delay line) and open the I/O Channel drop-
down list on the row of the desired element bykaiig in the box as shown in Figure 6-27. The menu
listing allows you to select the physical inputooitput of the audio frame, depending on frame type,
you wish to delay. Use the scroll bar to locage¢hannel number and click the entry to selectite
channel number assigned is displayed in the box.

E"‘I 92.168.3.201 - AES Input Parameters - Inputs 1 to 128
D put D p =
Port #
1 Delay - Audio Delay Mode
Element 170 Channel Delay Amount .— B Chormels =
2 1N e ~ Mone Displayed Delay Units
3 3 2 h None milliseconds (ms) S
4 3 Nane
- 5 |Is Mone
6 ? Mone:
7 g Mone
2 3
8 0 None
L] 1n Mone
& i 2 N
13 one
7 1 14 Nane
12 15 M
18 - one
P ___1_3_ Mone Mone |5
14 Mone Mone:
9 15 Mone Mone:
16 None None
10 17 Hone Mone Apply Changes
| I_B Mone Mone:
1 19 Mone Mone _IJK
20 Hone None
e 2 Nore None ﬂ &] 7|
s T Tancel T BRnly Changes | Ao DRy |

Figure 6-27. 1/O Channel Listing

Use the Delay Amount drop-down menu to select theumt of delay you wish to apply to the audio
channel as shown in Figure 6-28. The values showme menu are displayed in the units you chose in
the Displayed Delay Units menu. Use the scrolltbaselect the value and click the entry to sdtect

The delay time is displayed in the box.
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=
= 192.168.3.201 - AES Input Parameters - Inputs 1 to 128
D put De P =
Port #
U poclay | 1/0 Channel | Delay Amount - o Deky Hods
L = a | 32 Channels hd
2 Mone Nane o Displayed Delay Units
5,333 ms
3 3 Nane 10.667 ms k miliseconds (ms) ¥
4 None 16,000 ms
21.333ms
4 5 Mone 26,667 ms
32.000 ms
§ Mo 37333 ms
; T
000 ms
g g 53333 ms
& 9 Mone 58.667 ms
64.000 ms
10 Nare 69333 ms
7 1 None gaggé 3
.000 ms
12 None 85 333 ms v
8 13 MNone MNone
14 MNone MNone
9 15 Mone Mone
16 None None
10 17 Nane Nane Apply Changes
18 MNone MNone
20 None None
o 21 Nene Nene o Cancel =
L8 I Tancel T Apnly Changes | AudoDeey |

Figure 6-28. Delay Amount Menu

Repeat this process for all channels to which ymhto apply a delay. Once all delay assignmergs a
made, click on thépply Changesbutton, Figure 6-29, to apply the delay timesi®d¢hannels and
keep the setup screen open for further entriegoufwish to apply your settings and exit the saree
click theOK button. Cancel exits the screen without applying the settingguife 6-29 illustrates a
delay setup screen with delay assigned to varibasrels.

Once entered and activated, audio delay valuegispiayed on the parameters screen in the Audio
Delay column using the selected unit of time measur
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0 D =
Port #
1 goclay | 10 Channel | Delay Amount j £vido Deby Hode
128 Channels bl
2 i =i
3 TO.EET me Displayed Delay Units
3 3 5 16.000 ms ’W}
4 g 5,333 me
4 5 Mone Mone
6 None None
5 7 None None
8 None None
& I None None
10 Mone Hone
7 11 Nane Naone
12 None None
8 L None None
14 None Naone
9 15 Mone Mone
16 Nane Nane
10 7177 MNane Nane Apply Changes [
18 None None
1 19 None Naone
20 None None
= | Nene Nene o Cancel =
TR I Tancel T Epnly Changes | AudoDeey |

Figure 6-29. Example Delay Setup Screen

Both the I/O Channel box and the Delay Amount baxehassociated right-click menus. These are
shown in Figures 6-30 and 6-31. Each menu fundsiahiscussed in the following chart:

I/O Channel Box Right-Click Menu Item Function
Clear All I/O Channel Selections Clears all crelrassignments from
all the Delay Elements

Auto Increment I/O Channel Selections Allows yotenter a value in a cell,
click and drag the cursor to cover the
desired number of cells. The block
will be filled beginning with the value
you entered in the first cell and
incrementing the value by one for
each cell in the block.

Delay Amount Box Right-Click Menu Item
Clear All Delay Values Clears all delay time gssnents
from all the Delay Elements
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Set All Delay Values To (cell entry) This funatiallows you to right click
in any Delay Amount cell and the
value entered in that cell will be
applied to all cells in the Delay
Amount column.

Fill Down Allows you to enter a value in a cell,
click and drag the cursor in a
downward direction to cover the
desired number of cells. The block
will be filled in the downward
direction beginning with the value
you entered in the first cell and
incrementing the value by one for
each cell in the block.

Fill Up Allows you to enter a value in a cell,
click and drag the cursor in an
upward direction to cover the desired
number of cells. The block will be
filled in the upward direction
beginning with the value you entered
in the first cell and incrementing the
value by one for each cell in the
block.

= —
E 192.168.3.201 - AES Input Parameters - Inputs 1 to 128
2 0 put De p =
Port #
1 E?:;“':":“ 170 Channel Delay Amount = gldolesiiiods
[l | | [32Channels =]

2 r L " E\ear AI\-;OMCPhanneI .E;ah({inns 5
2 Hore Aute Increment I/O Channel Selections Displayecl Dol ks

3 3 Mone — ,W
4 Maone Hone

4 5 None None
6 Hone None:

5 i Hone Hone
8 None HNone

6 9 None MNone
10 None Mone

7 kLl Mone Hone
12 | None None

8 13 | None None 1=
14 Mone Hone

9 15 None None

L 16 Mone Mone

10 - -1-7 “: Mone Mone Lpply Changes

18 None MNone
i 20 Maone Hone
i 21 None MNone LI Il j
UK T Tancel T Fodly Changes | Ao Desy |

Figure 6-30. I/O Channel Right-Click Menu
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.20 \ES Input Parameters puts 1 to 128 E
2 0 D =
Port #
1 E?:;".:":“ 170 Channel Delay Amount = ko Deiailbiody J
) 32 Channels hd
2 1 d I v
& A None | e P P P e ey cFlaved Delay Units
. 3 None None | il Down VS Woooonds el =]
4 Maone Mone Fill Ugp
4 5 None None
6 Nane None
5 7 None None
8 None None.
8 9 None None
10 Nane None
7 pi None None
12 None None.
8 13 None None
14 None None
9 15 None None
i 16 None None.
10 17 MNaone None Apply Changes
18 Nore None.
n 19 Nane None
20 None None
e 21 Nane None :J w j
TF. T Tancel I BODN Changes I Buio Delay l

Figure 6-31. Delay Amount Right-Click Menu

6.13.4 STEREO REMEDIES OPTIONS

Stereo Remedies describes a group of commandallbvatyou to select operational parameters for
paired audio channels. In previous text we disedisse pairing concept for two audio channelsthat
discussion we see that paired audio channels sp&aged on the parameters setup screen by altegnati
color rows, and are said to be adjacent to onehanotWe also said that in many installations paiies
the left and right channels of a stereo audio sourc

Some installation situations may require that &fiednd right channels of a stereo source be summed
into a monaural signal containing both channelsulatracted to derive the L-R stereo differenceaig
Other situations may require that the channel gmrswapped left for right and vice-versa. Theeste
Remedies functions allow you to easily perform éesks from the parameters setup screen.
Remember, however, that stereo remedies functiam®uly be applied to channels that are adjacent to
one another. In all stereo remedies functionsfitbesignal of an adjacent pair is processecadéft
channel audio and the second signal is processtb@ aght channel audio.

To access Stereo Remedies, click in the cell oBtleeeo Remedies column on the row of the audio
channel you wish to modify. Our example screegufé 6-32, shows the remedies menu selected for
physical router input 641 on an analog input bodrde menu choices are the same for all input and
output boards. Each selection option is discubséalv:
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¢ Normal applies no change to the paired channels.

e Swapreplaces the input signal for the selected chawitklthe audio signal from the adjacent
channel. Inthe example screen, clicking Swap @oause the signal on physical input 641 to
not be routed through channel 641 to the matmstelad the audio from input 642 would
become the audio routed through channel 641. Ti®drom input 642 is also routed through
channel 642 as normal — provided the remediestgeidor channel 642 is Normal. If we
select the Swap function in both channels of the g# inputs are totally swapped, meaning
that the input signal on physical input 641 is ealthrough channel 642 and vice-versa.

¢ L+R adds the adjacent channel to the selected chaAgealin in our example screen, if we
select the L+R option for channel 641, audio frdmgcal input 642 is summed with audio
from physical input 641 and routed through the mats a mixed signal. The signal on channel
642 is not altered and is still available for ragtthrough the matrix. If we select the L+R
function for both channels of the pair, we will idertwo identical signals, both of which are a
summation of physical inputs 641 and 642.

¢ L-R subtracts the second signal of an adjacent pai the first signal of the pair and routes
the stereo difference signal as the output of éhecsed channel. Remember that the first signal
of an adjacent pair is processed as the left chauato and the second signal is processed as
the right channel audio. For example, if we selleetl-R option for channel 641, audio from
physical input 642 is subtracted from audio of ptaisinput 641 and the difference signal is
routed through the matrix on channel 641. If weaehe L-R option for channel 642, the
algorithm performs exactly the same function - adddm physical input 642 is subtracted from
audio of physical input 641 (right audio is subtegicfrom left audio) and the difference signal
is routed through the matrix on channel 642. is itistance, the signal on channel 641 is not
altered and is still available for routing throutjle matrix. If we select the L-R function for
both channels of the pair, we will derive two ideat difference signals, both of which are the
audio from input signal 642 subtracted from audjuuit signal 641.

When you have entered stereo remedies for alletésiannels, click on thpply Changesbutton,
Figure 6-32, to apply the functions to the chanaels keep the setup screen open for further entties
you wish to apply your settings and exit the screéok theOK button. Cancel exits the screen
without applying the changes.
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#1192.168.3.203 - Analog Input Parameters - Inputs 641 to 768
ch Fu:esvc:h Level Adjust _ lPIIMHil ﬁl;ll‘l‘l) Delay Sl&lﬂ!l
Value Adjust hase [Milliseconds) Remedies
641 24 By 00 I} r -
642 24 dBu 00 {} r Nairnal
643 24 dBu 00 { O
644 24 dBu 00 {} r
645 24 dity 00 {} r Homal
GAG 24 dBu LILI] u O MHomal
647 24 dBu 0.0 {} r Maimal
648 24 dBu 00 { & Momal
649 24 dBu 00 { r Maimal
650 24 dBu 0.0 {} r Mairnal
651 24 dBu 00 {} & Mormal
652 24 dBu 0.0 {} r Mairnal
653 24 dBu [111] E r MHomal
654 24 diy o {} r Noimal
655 24 dBiu 0.0 {} o0 Maormal
656 24 diu 00 I O Mormal
657 24 dBu 00 {} r Mairnal
658 24 dBu 00 {} r Maimal
659 24 dBu 0.0 {| I§ Moimal
660 24 diy 0o {} r Maormal
661 24 dBu LILI] u r MHomal
662 24 dBu 0.0 {} r Maimal
663 24 &y 00 I r Nomal x|
| 1] 4 | Cancel | Apply Changes | Ludio Delay |

Figure 6-32. Stereo Remedies Menu

6.13.5 SAVE AND L OAD AUDIO BOARD PARAMETERS

Audio parameters and settings - such as levelestemedies, delay, etc. — for all audio boards in
channel group may be saved as a data file. Youameate data files of audio settings for particular
applications or productions and quickly reload éhas needed. Audio data files are always savyed in
and retrieved from, the directory containing théRIE2000.exe file you use to launch the GUI
application. Audio data files are always generatét the base IP address of the DRS system and the
range of numerical output channels contained ircHanel group as the filename, and adding the .dat
extension.

The following steps guide you through the procedargenerate an audio data file:

e From the list of channel groups under the DRS Mdirames directory tree, select the channel
group for which you wish to create an audio dd&a fOnly one file is generated, regardless of
the number of DXE frames or frame controllers ia ¢inoup, but this single file contains audio
setting data for all audio boards associated vaghchannel group.
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e This will bring up the DRS Home Screen for the aialrgroup.

e Right click on the highlighted channel group entrghe DRS Matrix Frames directory tree.
The menu shown in Figure 6-33 is displayed.

e Select the “Save 1/0 Board Data” option from thenme

e You will not be prompted to enter any file datsheTaudio data file is saved to the directory on
the host PC containing the executable file forRB& GUI. The file is saved with a filename
derived from the channel group nomenclature, foldwy a .dat extension. Our example
screen, Figure 6-33, shows the audio data fileustdreated saved in the directory named P2K
GUI with the filename 1P-192.168.3.201.dat. Thasning convention is always used when
saving audio data files.

¢ Repeat this procedure for all channel groups irsttstem by selecting the channel group from
the DRS Matrix Frames directory tree.

e Each audio data file is saved into the directorthwai flename that allows easy identification of
the channel group used to generate it as showigurd-6-34.

=1 pESA PERC 2000 - Untitled

Fie Edit View Configwation Controller Help

Dl ? X2 | o €» [No Connection il

Dizplay Log File I

= Hardware Configuration
* DRS Port Configur ation
= Raouter Configuration
System Parameters
Levels
Camponents
Cakeqgories
Sources
Destinations
Reentries
Tiglines
Source-Dest Blocks
Salvo Groups
Level Inchude Lists
Data Key Lists
Salvo Key Lists
Salve Include Lists
Source Include Lists
Destination Include Lists
Panels
=1 Skatus
Matrix Status
Matrix Preset
Panel Status
Salvo Status
—- Manbenance Diagnaostics
+| System Controllers
= DRS Matrix Frames
Base IP - 192,168.1.201, Oubputs 1 -512
Base IP - 192,168.3.201, Outputs 1 - 512

Base IP - 192,166.3.201, Outputs 1537 - 204¢

192.168.3.201 - Connected
Component: Shrobe:

Primary Di<E | Primary PERC1000 | DRS AES Input Board | DRS AES Output Board | DRS &nslog Input Board | DRS Analog Output Board |

Serial
Number Status

Test Rack - D<E #1 Primay Up

Sync
Reference

52615994

Type
DRS DXE Board

Rail ViD 1
Status Good

vio 2
Good

1.2
Good

33V
Good

24V
Good

25V
Good

Temperature 33Deg C

Status Good

Link #1 Link #2 Link #3
Up Up Up

Link Status
“iew Stalus

Version Information
DRS DXE CPLD DRS DXE V4 DRS DXE ¥2
4 14 3

Wiew DXE Control Port Status

Save IJO Board Data
Load 1/0 Board Data

Figure 6-33 Audio Data Save and Load Commands
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\ Fie

»
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? j: ) search l'.

Size  Type
9,661 KB Application
AKE DAT File

Edit  View Favorites Tools Help

é@Bau:k' ]

Mame

) PERC2000, e
IP-192.168.1.201_Cutputs_1-512.dat

Folders x

(&} peskrop
E .J My Documents
B i My Computer
[c7] ‘Q My Network Places
2 Recycle Bin
= () P2K Udate Files
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1 P1K
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Date Modified =
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Figure 6-34 Audio Data Filename Location and Structure

In a practical application of this feature you wbtypically create a folder named to specify aaiart
application or date. Generate the audio datafiileall DXE frames in the system - they will bersd
in the folder with the GUI application. Once afladed data files are generated, move the fildseto t

folder you just created.

In order to load audio data to the frame contrelfeom a saved file, the file must be located i th
folder containing the executable file for the P2KIG If you have moved these files into anothedé|
they must be copied into the P2K GUI folder in ortdebe loaded. You will not have the option to

browse to the files, they must be available inapplication folder.
The following steps guide you through the procedariead an audio data file:

[ ]
group for the DXE frame on which you wish to loadaudio data file.
This will bring up the DRS Home Screen for the aialrgroup.

directory tree is available in the P2K GUI applioatfolder.

The menu shown in Figure 6-33 is displayed.

Select the “Load I/O Board Data” option from thermae

on the host PC containing the executable filelierR2K GUI.

setup screens.

from the DRS Matrix Frames directory tree.

From the list of channel groups under the DRS Mdirames directory tree, select the channel

Ensure that the audio data file with the filenarhthe channel group you selected in the

Right click on the highlighted channel group entryhe DRS Matrix Frames directory tree.

You will not be prompted to enter any file dataheTaudio data file is read from the directory

Audio data will load and can be verified by checkthe setting and parameters on the audio

You may repeat this procedure for all channel gsanghe system, selecting the desired group
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6.14 ACCESSINGINTERNALLY GENERATED SIGNALS

Every DRS system contains an internal signal geoergignals from the generator are accessed by
inserting the source number for the desired toteesystem configuration files, just as you wouldhwi
any other audio source channel number; and maglbetsd for embedding into an output embed
group, if desired. The following chart identifige signals that are available using the sourcebeum
indicated in the source definition configuratiostsi.

DRS Generated Signal Source Number
Audio Silence 4097
Sweep 4098
Tone 100 Hz 4099
Tone 1 kHz 4100
Tone 10 kHz 4101
Tone 1 kHz w/Dip 4102
White Noise 1 4103
White Noise 2 4104
Pink Noise 1 4105
Pink Noise 2 4106
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Chapter 7 Functional Description

7.1 ANINTRODUCTION TO MULTIPLEX DATA SYSTEMS

PESA's Cheetah DRS Series Audio Router uses agiicedmultiplex serial data bus signal processing
scheme. Very simplistically stated, in this proaggsnethod multiple signals from various sources ar
sampled and the data obtained from each is steradacket and formatted into a serial output strea
(multiplex data bus). At the receiving end this Cpetized” stream of data is read at the same adlaiek
as it was packaged, using a synchronized clockstrand the individual digital signals are
reconstructed as they were at the source. For pespaf this text the data bus generation circustry
referred to as the Bus Transmitter (XMTR), andréeiving circuitry is referred to as the Bus Reeei
(RCVR). Multiplexed data bus systems are used inynagoplications requiring efficient transfer of
large amounts of data.

Let’s take a closer look at how multiplexing tecloyy is applied to the Cheetah DRS Router. For a
simplified explanation consider the most basic murktion as it would apply to a distributed rogtin
system: a multiplex data system with two input e¢tes and two output channels, 2x2, with the Bus
XMTR circuitry located remotely from the Bus RCVRauitry. For this example assume that both
input signals are analog audio and that we widtaiee the input point and output point separated by
distance of 30 meters. A top-level, simplified atagram of this system is shown in Figure 7-1.

BUS XMTR BUS RCVR
ANALOG ANALOG
INPUT 1 MEMORY MEMORY OUTPUT 1
ADC DAC
MULTIPLEX
ANALOG DIGITAL SERIALBUS | | PATABUS | | gepiaL BUS DIGITAL ANALOG
INPUT 2 PROCESSING —>|  BUFFER —s RECEIVER |—> PROCESSING oyTPUT2
ADC M circurmry & DRIVER (PACKET & BUFFER circuitry |7 DAC
AUDIO
STREAM) CONTROL |
cLock cLock SYSTEM EXTERNAL
CONTROL

DEVICE
Figure 7-1 Simplified Block Diagram — 2x2 Multiplex Bus Router

Analog Inputs 1 and 2 are connected to the Bus XMif&uitry, where the multiplex data bus is
generated, and each is routed to an Analog-to-&ligibnverter (ADC) device. The output of each ADC
is a digital translation of the analog input tretouted to the Digital Processing Circuitry. Teiicuitry
sequentially “reads” or samples the data of eagttiat a rate determined by the system Clock. Real-
time instances of the data sample words are storglmory. Additional processing circuitry takegth
data words stored in memory and sequentially wthiese words, as data packets, into a serial data
stream containing all the samples of inputs 1 grnEu& necessary control data for clock
synchronization and other housekeeping operatibms.data stream (Multiplex Data Bus) is routed to
the Serial Bus Buffer and Driver circuitry whereésitevel shifted and fed through a driver to thésale
world.
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A low-loss cable (In our example a 30 meter catwajes the multiplex data bus from the Bus XMTR
to the Bus RCVR. At the receiver, bus data enteesSerial Bus Receiver and Buffer circuitry where i
is level shifted, buffered and conditioned for bgethe Digital Processing Circuitry. Using contdaita
packets embedded in the multiplex data streamléaksynchronization and other functions, the
processing circuitry “disassembles” the data streatracts the data words (samples) for inputsdl an
2, and stores each sample in Memory. For purpdséssasimple example consider that data for each
input is stored in a memory location dedicatechad tnput, in this example, of course, input 1 and

In order for our simple 2X2 router to be of any,use have to be able to access either input s{dnai
2) at either output connector (1 or 2) and be &bkpecify which input signal we want on each outpu
connection by some External Control Device. Tolds it is necessary to “build,” as directed by
commands from the control system, a data streamédcin output channel containing only the data
words, in the exact order, as the original inpghal selected as the channel output. This is dgree b
portion of the processing circuitry that “readsé timemory location corresponding to a particulauinp
channel and processes the data bits into a seeahs containing only the sampled data for thatiinp
channel.

In our example, suppose we want to route inputdutput 1. The external control device allows us to
assign input signals to specific output pathshis tase input 1 to output 1, and it in turn issines
command to Control System circuitry within the BREVR. On receipt of our command, processing
circuitry for output 1 reads the sample data inrtfenory location associated with input 1 at theppro
refresh rate and reconstructs the digital dateskasion of analog input 1. The digital data stream
routed through a Digital-to-Analog Converter (DA@Bvice and an exact reproduction of analog input 1
is available at output channel 1. If we want inpu#vailable simultaneously at outputs 1 and 2,
processing circuitry for both output channels (il 2hread sample data from the memory location
associated with input channel 1. Both data streamsonverted to analog outputs by the DAC device
for the respective output channel, and analog itpatavailable at both router output channelstiy
same method, in order to route input 2 to outptihd processing circuitry associated with output 1
would read the data for input 2 from its memoryakben. This data would be converted by the output
channel 1 DAC and be available for use at the oblatwutput connector.

This is a greatly simplified tutorial to the baglea behind a multiplex data transfer system. #titye

the multiplex data stream is usually bidirectioaatl there are many other communication and control
activities occurring between the processing deviggshe transmission protocol. However, this
explanation provides the user who may not be familith a multiplex system a basic understanding of
how a multiplex router gets signals from one placanother. You can easily see how this system can
be expanded beyond two inputs and two outputs eShme “packetized” multiplex data bus from the
input circuitry (Bus XMTR) contains data samplesdf input channels, any output channel on the Bus
RCVR may provide a reconstruction of any input aidwy reading the appropriate memory location
and processing the data back to a usable audialsExpanding the number of input channels and
output channels allows a very efficient and flegibignal routing system to be implemented.
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7.2 THE CHEETAH DRSROUTER

Relating this routing concept to the Cheetah DR8t&othink of the Bus XMTR as an Input Frame,
the Bus RCVR as an Output Frame, the System Cdnuinotion as the P1K Frame Controller located in
the DXE Frame and the External Control Device @sRBK System Controller. Instead of two input
channels and two output channels, each frame @egs up to 128 channels. In the DRS application,
the multiplex data bus is referred to as the Pagleéio Stream Bus, or simply PAS Bus. A simplified,
top-level block diagram of a 128 X 128 router iswh in Figure 7-2.

Think of a DXE simplistically as a data router the configuration of a basic 128X128 system the DXE
receives the “packetized” audio stream from theiiripame through a Serial Bus Receiver and Buffer
which level shifts and conditions incoming datadse by the processing circuitry. Data from theutnp
frame is read by the Digital Processing Circuittyere it is “disassembled” and the data packets
(samples) for all 128 inputs are extracted ancestar Memory.

DXE FRAME
MEMORY
— OUTPUT | AUDIO
FRAME | OUTPUTS
AUDIO INPUT Féﬁg SERIAL BUS DIGITAL SERIAL BUS Féﬁg 1-128
INPUTS FRAME RECEIVER —> PROCESSING—> BUFFER
1-128 & BUFFER CIRCUITRY & DRIVER —>
—_—
PERC1000 FRAME
CLOCK PERC2000
CONTROLLER SYSTEM
CONTROLLER
INTERFACE

Figure 7-2 Simplified Block Diagram — 128X128 DRSystem

For a useable router, we have to be able to aecgsmput signal (1 thru 128) at any output frame
connector (1 thru 128) and be able to specify winiplit signal we want on each output connection by
some control scheme. In the case of the DRS, ghisei P1K Frame Controller and the P2K System
Controller. Under software control, the DXE prodgeg<ircuitry generates the packet audio stream
received by the Output Frame. This data streamagmthe data packets necessary to reconstruct the
input signals which are assigned to be availabteebutput connectors of the output frame. PAS bus
data to the output frame is “built” as directeddmynmands from the Control System. Prior to leaving
the DXE the data stream (Packet Audio Stream)ugerbto the Serial Bus Buffer and Driver circuitry
where it is level shifted and fed through a driteethe system output frame.

When PAS data is received by the output frameitreais buffered and processed in a manner similar
to our simple 2 X 2 example. Under software contitte data packets received from the DXE are
disassembled and the data stored in memory. Pingesecuitry within the output frame retrieves the
data specified for a given output channel and rsiroots the original input signal.
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A simplified block diagram of a 512 X 512 single BXexpanded system is shown in Figure 7-3. Each
of the four Input Frames generates a “packetizediastream of the inputs connected to it. In other
words, the data stream from frame 1 contains dataputs 1 — 128, the stream from frame 2 contains
data for input 129 — 256, etc. All of the inputestms are received by the DXE. In a manner sinolar t
128 X 128 system, incoming data from all four infratnes is read by DXE processing circuitry where
the data is “disassembled” and data packets (sajropieall 512 input signals are extracted andestor

in Memory.
AUDIO —> [INPUT OUTPUT —> AUDIO
INPUTS FRAME FRAME OUTPUTS
1-128—> 1 1 —> 1-128
AUDIO —> INPUT OUTPUT ——> AUDIO
INPUTS FRAME FRAME OUTPUTS
129 - 256 —>| 2 2 —> 129 - 256
DXE FRAME
AUDIO —> INPUT J L OUTPUT ——> AUDIO
INPUTS FRAME FRAME OUTPUTS
257 -384—> 3 3 —> 257 -384
AUDIO —> [INPUT OUTPUT —— AUDIO
INPUTS FRAME \ FRAME OUTPUTS
385-512—> 4 PACKET AUDIO STREAM 4 > 385-512
PERC2000
SYSTEM
CONTROLLER
INTERFACE

Figure 7-3 Simplified Block Diagram — Expanded DRSSystem

In an expanded system, we have to be able to aaogsaput signal (1 thru 512) at any output
connector (1 thru 512) and be able to specify winiplut signal we want on each output connection.
Under software control, the DXE processing cirgugenerates four packet audio stream outputs — one
dedicated for each Output Frame in the system. Bathstream contains the data packets necessary to
reconstruct the input signals which are assigndmbtavailable at the output connectors of the iame
output frame. Each output PAS is “built” as direcbyy commands from the System Controller, in the
same manner as discussed for a single output fraoméy on a much larger scale. Each data stream
(Packet Audio Stream) is routed to its respectivpuat frame where the data stream is reconstructed
into individual output signals.

When multiple DXE frames are used (up to four),dperational theory is the same as just presented
for a single DXE system, again — just on a largeles In operation, each DXE makes its 512 input
signals available to all other DXE frames in theteyn by fiber optic links. Under software contadata
streams are constructed by each DXE with the datlgbs required by the other DXE frames to service
the output channels supported by each.

Again, the DRS user should be aware that the testtgresented is a simplified, basic level tutoofal
what occurs in a DRS installation, and is presentdy as an overview of the system to acquaint the
user with the concepts of multiplex routing and hbis implemented by the Cheetah DRS Router.
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Chapter 8 Maintenance and Repair

8.1 PERIODIC MAINTENANCE

No periodic maintenance is required.

8.2 PESACUSTOMER SERVICE

If you are experiencing any difficulty with your [3Router, please contact the PESA Customer Service
Department. Skilled technicians are available tashyou 24 hours a day, seven days a week.

8.3 REPAIR

Before attempting to repair this equipment, pleamesult your warranty documents and the PESA
Customer Service Department. Unauthorized repaag void your warranty.

éTIDN

8.4 REPLACEMENT PARTS

PC boards in this equipment contain Surface Mount €chnology (SMT)
components. Special tools are required to replacé¢se components without
causing damage to adjacent areas.

Failure to consult with Customer Service before agmpting to repair these
boards may void your warranty.

Only parts of the highest quality have been usdtierdesign and manufacture of this equipmenhdf t
inherent stability and reliability are to be maintd, replacement parts must be of the same high
quality. Please consult our Customer Service Dapant before installing any parts not purchased from
PESA.

8.5 FACTORY SERVICE

Before returning any equipment to our factory fervece or repair, please contact our Customer Servi
Department for an RMA number.
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