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Chapter 1 Important Safety Instructions

1.1 DOCUMENTATION AND SAFETY OVERVIEW

This manual provides instructions for the instadlatand operation of the DRS Series Distributedifud
Routers built by PESA.

It is the responsibility of all personnel involvéd the installation, operation, and maintenancéhef
equipment to know all the applicable safety regore 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

1.2.1

1.2.2

1.2.3

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:

W ARNING

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.

CAUTION
' Caution statements identify conditions or practicesthat can result in
Lcaurion personal injury and/or damage to equipment if the mstructions contained in

the statement are not complied with.

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 ptssitonnect each power supply cord to a separate
branch circuit. Always disconnect both power suppyds 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 ttreegt 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 configuratioriaternational 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 to not take unnecessary chances wheang with lasers or laser optics.

éTIDN

NEVER LOOK DIRECTLY INTO A FIBER OPTIC MODULE OR IN TO
THE END OF A FIBER OPTIC CABLE
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Chapter 2 Introduction

2.1 DESCRIPTION

PESA's DRS Series Router is a compact, expandaibteliited Routing System for audio and time
code signals. Using a modular concept of systerfigumation, audio router systems may be configured
from a compact 128 inputs x 128 outputs, up toséesy maximum of 2048 inputs x 2048 outputs. DRS
incorporates high-speed time division multiplex (ifptechnology for signal distribution, rather than
crosspoint matrix array; allowing input signal, putt signal or combination input/output signal frame

to be distributed remotely from one another as eéddr a particular installation.

Input audio or time code signals are sampled aadKgtized” into a serial TDM data bus for routing
between DRS frames. On the output side, TDM bus idateconstructed into the original input signals;
and these signals are made available for distobut the desired output channel of the router.tMos
system interconnections are made using common CA#@ble and standard RJ-45 connectors. In most
system configurations, full redundancy of everklin the router system is possible, including tiEvI
bus. Figure 2-1 is a front view of a typical DR8kdrame with the front cover in place.

dio Distributed Routing System

Au

Figure 2-1 DRS Router — Typical Rack Unit

DRS router installations are configured using carabons 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 dm

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)
Time Code Input (64 physical inputs for time code)

Time Code Output (64 physical outputs of time code)

Data Exchange Engine
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Each chassis frame occupies a space of one raciRuii in a standard equipment rack and is
configured with the appropriate rear panel andudircard for the connector, frame function and algn
type; and a single power supply/controller modulec if power supply/controller redundancy is
desired.

Signal frames are the input and output point fgnais routed through DRS. Key to the versatilityhef
DRS system is the numerous signal frame variard8adle to accommodate virtually any router
requirement. Each signal frame has a signal-hagdi@pacity of 128 channels. Depending on the frame
variant, these may be all input channels, all cutpannels or a split frame — audio signals only —
configured as two banks of 64 channels each ivarsignal type and interface connector
combinations. Split frames are available as twdkbanf input channels, allowing up to 64 inputs each
of two different audio signal formats in the samaaie. 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 ewveugio input or output channel allow signals to be
delayed by a user-selected time period, or signalg be phase inverted. Stereo Remedies, available f
all adjacent paired input or output audio signal®w derivation of a summation signal (L+R) or a
difference signal (L-R) of the two adjacent audiawnels; or channel swapping of the adjacent pair.

Data Exchange Engine (DXE) frames process andhiis¢rdata between signal frames. Each DXE
interfaces with up to eight signal frames, and psses up to a frame maximum of 512 input channels
and 512 output channels. System synchronizatiorcknad timing for the DRS router is derived from
an external source of sync reference suppliede¢b BeXE frame in the system via the loop-thru BNC
connectors on the rear panel. DRS may be addediouse sync distribution in a daisy-chain fashion
along with other facility equipment.

The distributed architecture of the DRS allowsdmgatly simplified facility wiring schemes and hegh
quality signal integrity due to shorter cable requirements. Frame-to-frame cable lengths may be up
to 100 meters using CAT5E cable. DRS Routing Systeray be structured in many different input and
output (I/O) size, signal format and 1/0O connedyqre configurations. Systems are easily expandable
from a basic 128X128 configuration in three frarties Audio Frames and one Data Exchange
Engine), to a maximum configuration of 2048X2048éhframes. DRS installations may be expanded
in the field simply by adding the required numbed &ype of system frames for the desired level of
expansion.

For the user/installer who may not be familiar withM signal processing technology or the concept of
multiplexing data over serial bus architectureriafptop-level tutorial of how this digital signal
manipulation and transfer method is applicablagoad routing is provided in Chapter 9 of this mahu
PESA recommends that you take the time to readutosial and familiarize yourself with your new
routing system before proceeding with the instalfat
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2. Time code frames support a maximum of 64 physicahput or
output channels, regardless of rear panel connectdype; however

DRS input and output frames are available for routng 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:

1. Split frames are NOT available for time code signal

each time code frame routes 128 actual signal chagls as a single
block

3. Time code signals CAN NOT be routed through audioignal
channels

4. Audio signals can not be routed through time codehannels

2.2 FEATURES

Features of the DRS Audio Router include:

Highly versatile and flexible distributed routingstem

High speed TDM bus system architecture

Supports sources of AES/EBU, analog audio and toake

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 audi@annels; or select adjacent channel swapping
of the stereo pair, implemented in input channet¥@ output channels

I/O configurations available from 64X64 up to 2042X8

Full redundancy (power, control and TDM bus) ava#aas an option for most configurations
In-field expandability: As your needs grow — y@MRS router can grow with you

Multiple 1/O connector types supported: BNC, ELGDd 6-Pin Detachable (Weidmeuller)
Power Supply/Controller Modules are hot-swappafoénges 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 agreat system controller, such as PESA'’s
PERC2000
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2.3 SPECIFICATIONS

Analog Audio
I/O Connector Type
6 pin detachable 2 balanced signals per 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

AES/EBU Audio Specification
I/O Connector Type

6 pin detachable 1 balanced AES stream per coomect
ELCO/EDAC 120 16 balanced AES streams per connecto
BNC 1 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 seaghded
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)

I/O 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, 38, Br 64

synchronous audio streams, GUI selectable
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Digital Signal Processing Specifications

Gain Adjustment Independent +/- 6 dB adjustmelifit. 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 numbierchannels.
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.

Time Code Specifications
I/O Connector Type

6 pin detachable 1 signal per connector, instaheice of single-ended or differential
ELCO/EDAC 120 16 signals per connector, instatlavice of single-ended or differential
BNC 1 single-ended signal per connector

Input Level 0.7 to 3.3 Vp-p MAX

Input Impedance 110 Ohms balanced, 75 Ohms semgled

Input Number 64

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

Proprietary Information of PESA 2-5



’ DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 3
\ ‘ l Es A Publication 81-9059-0589-0, E

October 2011

Chapter 3 System Architecture

3.1 OVERVIEW OF SYSTEM ARCHITECTURE

There are basically three different types of clsafsames used in a DRS system: Signal frames (Audio
and Time Code) and Data Exchange Engine (DXE) feaffgure 3-1 illustrates component layout for

a typical DRS frame. A brief overview of each fratype and its components is provided in the
following paragraphs. Input and output channelgmssents, operating parameters and characterigtics o
a DRS installation are defined using a graphicet usterface (GUI) through the system controller.

‘- Primary Frame Controller/Power Supply Module Secondary Frame Controller/Power Supply Module (Optional) —
el LI =] <
@ o © o o @
aaaaa )
Circuit Board
() O
Slot1 Slot 2

Figure 3-1 Frame Component Layout (Typical)

DRS routing systems are implemented in terms afadiglocks. All audio frames process 128 signal
channels — either as a single block of 128 char(delicated input or output frames), or two 64 cten
blocks (split frames). Each audio block supports signal type (input or output) and one signal farm
(AES digital or analog). Time code frames suppdrpBysical input or output channels, but occupy a
single block of 128 signals. Signal types and fdegan 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 ouftauhes are also configured as a single 128 channel
block and provide 128 output channels of one sigprahat — 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 @plit audio frames.

128 64 64
Audio Audio Audio
Channels Channels Channels
Channel Channel
Gl Block Block
Block 1 5
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
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This concept of channel blocks is key to configgranDRS router and connecting signal frames to DXE
frames. Numerous frame variations are possiblegusiannel block architecture — these are introduced
in Paragraph 3.2.

3.2 AUDIO FRAMES

Audio frames are the DRS system components therfade with external input or output audio signals.
Regardless of the variant, all audio frames hage#pacity 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 decoded antkrbas two independent mono channels. Any audio
input signal to DRS, whether derived from an AESuaglog input block, may be routed to an analog
output block channel where DAC circuitry convefts tigital signal to an analog output. AES outputs
are always paired channels and each signal ofdiner@ay be individually selected from any decoded
AES input signal or from any mono analog signalp&w@ling on the choice of frame signal-handling
capacity and distribution, it is possible to use BlRS as a format converter. For example, routing a
analog input to an AES output channel providesombyt a router function but also analog to AES
conversion capability. In similar manner, routingAES input to an analog output channel provides
AES to analog conversion.

Every audio frame is composed of a rear panelyitibmard, and up to two power supply/controller
modules. Each audio frame is configured with ontheffollowing rear panel types, depending on
signal handling requirements and the type of caionés) used in the installation. Available connecto
types and signal handling capabilities of eachpaesented in the chart below. An illustration oflea
rear panel is shown in Figure 3-3.

Connector Type Signal Type
BNC Connectors AES Audio 75 Ohm, Unbalanced
ELCO/EDAC Connector  AES Audio 110 Ohm, Balancedwoalog Balanced Audio
6-Pin Connector AES Audio 110 Ohm, Balanced caldg Balanced Audio
(Detachable)
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ELCO Connector Backplane

SiEinieinisisinininin sy o
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Mixed 6-Pin/BNC Connector Backplane

Figure 3-3 Input/Output (I/O) Rear Panels

BNC connectors are used only for connection of AE&udio signals, each of
which contains a pair of audio channels. In orderd accommodate 128
signals, only 64 connectors are required; and to aommodate 64 signals,

only 32 connectors are required.

There are several variations of circuit boards edeng on the signal type and 1/0 mix of the frame.
Only one circuit board is used in any given fraar the type of card used determines the signal
handling characteristics of the frame.

Each frame also contains a mid-plane assembly whigtes signals and voltage sources between the
rear panel, the power supply/controller module @edcircuit card. There are no active components on
the mid-plane board, and the only component of @stieto the user is a sixteen position rotary $witc
mounted to the circuit card side of the assembiys Switch is for possible future product
implementations and is not used in DRS applicataanered by this manual. Setting position of this
switch on an audio frame has no effect on DRS sysigeration.
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3.3 REAR PANEL CONNECTIONS —AUDIO FRAMES

Regardless of the rear panel or circuit card ugedintra-system connectors are the same for aadib a
frame variation. These connections are shown aertiited in Figure 3-4 using the ELCO/EDAC
connector rear panel for example only. Connectiestified by Figure 3-4 are identical for all rear

panel styles.
Not Used Not Used
= o
o i)
\ Power Cord Connector Power Cord Connector Not Used
. Access for Power Supply/ Access for Power Supply/ Redund DXE
TE’&'QJasrgoa)e(gor Controller Module Slot 2 Controller Module Slot 1 T[?M gﬂs g;tnedor

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

TDM Bus Connector There are two TDM bus connectors (RJ-45) locatethe rear panel of each
signal frame. These are the LOWER connectors Idaattesach side of the frame rear panel. When
viewed from the rear of the frame the left-handrmmtor is thd’rimary DXE Connector and the
right-hand connector is tieedundant DXE Connector. These are interface point(s) for the signal
frame TDM bus to the DXE Frame. When only one DX&irfe is used, connect a CAT-5E cable
between the Primary DXE connector and the DXE. ledundant system, connect the Redundant DXE
connector to the second (redundant) DXE frame.

Power Cord Connector AccessEach power supply/controller module is fittediat chassis slot
(either slot 1 or slot 2). When a power supphnitalled, its 3-prong power receptacle is accessibl
through this opening on the frame rear panel. faeter supply carries its own dedicated power
receptacle. Input power is not bussed between medWhen 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 abovEDMebus connector on each side of the frame rear
panel and also a pair of BNC connectors locatethehower right-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 desigireditcard to route 64 channels of time code data.
For all practical purposes a time code frame magdmsidered identical to an audio frame with respec
to frame component layout and connections betweands. Time code signal frames are available with
BNC, 6-pin detachable or ELCO connectors. Pin-aiador time code is different for ELCO and 6-pin
detachable connectors from audio pin-outs for thevalent connector, and is provided in Chaptef 5 o
this manual. Time code and audio frames may bedwithin a system, provided input signals of each
format are only routed to an output block of theeasignal format.
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3.5 DATA EXCHANGE ENGINE FRAMES

Data Exchange Engine (DXE) frames process andhis¢rdata on the TDM bus between signal
frames. Each DXE frame interfaces with up to egbhal frames through one of the eight I/O Frame
Port connectors on the rear panel using CAT5x c#@bfgnal frame and DXE may be separated by up
to 100 meters in length when CAT5E cable is used¢hB/O Frame Port connector interfaces to a single
signal frame, and supports the 128 channels drémee — either as a dedicated block of 128 channels
or two 64 channel blocks. A single DXE can integfadgth up to eight frames, for a maximum signal
handling capacity of up to 512 input signals and &atput signals. In the case of a system expanded
beyond 512X512, multiple DXE frames are used; up system maximum of four DXE frames, for a
total system signal-handling capacity of up to 204fits 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 router system controller, such as a PERO28s with any PESA router installation, the
system controller communicates with the variougeogystem components and control panels, and
orchestrates unified operation of the system thndhg frame controllers contained in each individua
router frame. PESA’s PERC2000 is available in adstone rack frame with power supply, or the
system controller circuit card may be mounted @heetah video matrix switcher chassis. In either
application, the system controller is connecte@Xd& frames over a 10/100 Ethernet link. All
operational parameters, adjustments and configurafi the DRS system are made through a control
application such as PESA’s Cattrax, or the dedicRERC2000 graphical user interface (GUI)
application.

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 namingwention only and in systems with redundant control
capability does not indicate whether a controbeoperating as the “active” device or the “standby”
device. For systems with only one power supply/adier module, the single module is always
installed in the primary controller slot, and ig #ctive controller for the frame. Redundant poswed
control systems have a module installed in eadh ®Gloe 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 operation,dtasdby controller maintains contact with theati
controller in order to remain current with all ogtng status and parameters for the frame, andalso
monitor the health of the active controller. Shoeitbrs occur with the active controller, or if an
operator manually initiates a controller change@@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 rear panel assgmbplto two power supply/PERC1000 controller
modules, and a DXE circuit board. There are ncat@mns of the components comprising a DXE. The
rear panel assembly provides all connectors nefedlentra-system connection, and a pair of loopsthr
sync reference input BNC connectors. A mid-plange® signals between the rear panel and the circuit
board as well as power rails and control signate/éen the power supply/controller module and the
circuit board. A rotary switch on the DXE mid-plaselects configuration parameters for the frame, as
discussed in Chapter 6 of this manual.
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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 Ethemet Port NotUsed Frame Controller Ethernet Port

for Power Supply/Controller . for Power Supply/Controller
Module Siot 3 ‘A‘ DRS DXE Links Module Siot 1
- =) |al Jala Jula
e DXE1 DXE2 DXE 3
110
Frame
- 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 Ethernet Port There are two Frame Controller Ethernet Port @otors (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 Ethernet Port and the left-hand connector is thecondary Frame Controller
Ethernet Port. Each frame controller Ethernet port connectaledicated to a particular power
supply/controller module slot: the Primary Portwector associates to module slot 1 (Refer to Figure
5) and the Secondary Port connector associatesdalmslot 2.

In a system with a non-redundant frame controitetall the power supply/PERC1000 module in slot 1
and use the Primary Frame Controller Ethernet €orhector to connect the DXE to the facility local
area network (LAN) or closed-loop Ethernet inteeféar the router system. If a second (redundant)
frame controller is installed, use the Secondaanter Controller Ethernet Port connector to conriect i
to the LAN or to the closed communication loop tigb an external Ethernet switch. In a redundant
control system installation each frame controlleistrhave a direct connection to an Ethernet hub.

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 conoeceach. These connector groups are labeled 1
thru 4 and 5 thru 8, and are used to interfac®KE frame with up to eight signal frames througé th
TDM bus. In most installations, signal frames Wil attached to the DXE 1/O frame port connectors in
numerical sequence, beginning with 1/O port 1. Gatimg signal frames to a DXE is discussed further
in Chapters 4 and 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 fibecogable.

Sync Reference ConnectorsThe DXE rear panel contains a pair of BNC conorscfor attaching a
sync reference signal source to the audio rouigreEconnector may be used for signal input, dued t
remaining connector used as a looping output feistgnal if you wish to daisy-chain the signal seur
to other equipment. If the DXE is the last, or omdiece of equipment in the chain, a terminatortrbas
installed on the unused BNC connector.
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Audio Monitor There are two BNC connectors located along thestlge of the DXE frame labeled
Audio Monitor 1 and Audio Monitor 2. These connestare intended for future product
implementations and are not used in DRS applicatomvered by this manual.

Power Cord Connector Access Access port for attaching power cord directlyptaver supply portion

of controller module. Each power supply carrieous dedicated power receptacle. Input power is not
bussed between modules. When two power suppliessace(for redundancy) a separate power cord
must be attached to each receptacle through iesagort. Each access port is equipped with a $&rne
device for the input power cord. The harness sedinecord to help prevent accidentally disconnegcti
the frame from its power source.

3.7 POWER SUPPLY/CONTROLLER MODULES

Two variations of Power Supply/Controller Modules ased in DRS system architecture. Both supplies
are constructed as a modular unit that slideseitter of the two available slots in the chassasnie. In
redundant power supply applications, a power suppitroller module is used in both slots of a cl&ass
frame.

A typical power supply/controller module is showrFigure 3-6. The two modules are distinctly
different incontroller function, even though the power supply portiomentical in function and
circuitry with both modules. They are identifiedfalows:

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

Power Supply/PERC1000 Controller Module - This module contains power supply circuitry that
provides power to all frame components, a paiantfused to circulate cooling air through the dbass
frame and control circuitry that monitors operatiord reports status of the on-board cooling fams. |
addition it contains the PERC1000 Frame Contrdliieruitry used to communicate with the external
system controller over an Ethernet link. At least onodule of this type is required in every DXEniea

Power Supply/Fan Controller Module - This module contains power supply circuitry, a pdifans
used to circulate cooling air through the chagsis&, and control circuitry that monitors operatom
reports status of the on-board cooling fans. Thoslute is typically used in signal frames.

Proprietary Information of PESA 3-7



<

DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 4
P'—s A Publication 81-9059-0589-0, Rev. E

October 2011

Chapter 4 Functional Description

4.1 DRSSYSTEM FUNDAMENTALS

41.1

Chapter 3 of this manual introduced the variougsypf frames in DRS system architecture and
provided a brief introduction to the function otckdrame. In order to interconnect these various
components into a working system a few key prirespif system operation need to be discussed.

Unlike a traditional crosspoint matrix router whergnal connectors are contained in a single cbassi
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. Egmlt iblock contains circuitry necessary to convert
input signals to digital data, apply any desiredPOd@nctions to audio signals and “packetize” tigtl
data into a serial stream, the TDM bus, contaihiigdp speed samplings of every input signal in the
channel block. This data stream is routed to aerfimte port of the DXE.

The DXE frame performs the actual “routing” functiby disassembling incoming data packets to
extract signal data for each input channel, consitrg outgoing packets containing desired sign& da
for specific output channels, and routing each ouig data packet to the frame and channel block
containing the specific output channel. In the aufpame, the TDM bus data is extracted, processed,
converted to the native signal format of the outgatk and routed to output connectors.

SINGLE DXE SYSTEM CHANNEL ASSIGNMENTS

Signal frames and the signal channel blocks theyamo are “assigned” their 1/0O channel number range
by the order they are connected to the DXE 1/O &aorts. For example, in a single DXE system, the
inputand output channel range is 1 — 512; and the sigaalérconnected to I/O port 1 is assigned the
first 128 channels. Depending on the type and numiblelocks in the frame, the channels may be
assigned as inputs 1 — 128, outputs 1 — 128, atsrnp— 64 and outputs 1 — 64. The frame conneoted
I/O port 2 is assigned the next group of 128 chispregc. The actual channel numbers assigned can
vary and depend entirely on the type and numbbtaaks attached to the previous frame port. For
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 assigpsatichannel numbers 129 — 256 to these inputsf but
a block of 128 output signals is attached to ppth& frame controller assigns output channel nugbe
1 thru 128 to these signals.

Signal frames always have a capacity of 128 chanAsllong as the frame supports only input signals
or only output signals, it makes no difference gbater if the frame is a single block of 128, aa is
split frame with 64 analog signals and 64 AES dgrthe DXE port still assigns the frame as a rasfge
128 input or output channels. If a split frame wotire input signal block and one output signal blisck
attached to a port, each block is assigned thessepiential range of 64 channel assignments. For
example, assume a frame with 128 input channelgashed to port 1 and a split frame with 64 inputs
and 64 outputs is attached to port 2. The framparh2 is assigned inputs 129 — 192 and outpulsuL t
64. Channel assignments continue in numerical seguiey port until the 512 input and 512 output
channel maximum of the DXE is reached.
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4.1.2

4.1.3

4.1.4

MULTIPLE DXE CHANNEL ASSIGNMENTS

DRS installations expanded beyond a capacity ofigiats or 512 outputs require the use of additiona
DXE frames and their associated signal frames OK& and its signal frames is loosely considered as
“complete” router for 512 inputs and 512 outputert with an expanded system, each DXE may be
considered as a 512 X 512 “building block” of that system capacity.

Each DXE frame, and its associated input and oljmaks, is called ahanne group and assumes the
identity of the numeric channels it processes. $mgle DXE system, the frame is identified as I/O
range 1 — 512, since this is the channel rangeghesDXE would process. In multiple DXE
installations, the second DXE is identified as 1&dge 513 — 1024, and the third and fourth asat@e
1025 — 1536 and 1537 — 2048, respectively. The DXiiing scheme may seem like a trivial point, but
its importance will become clear during the discus®f system hardware configuration.

Consider an example of a system with two DXE framiesre the first DXE processes channel group 1
— 512 and is identified by the nomenclatl@ range 1 — 512and the second DXE processes channel
group 513 — 1024 and is identified 143 range 513 — 1024 The first 128 input and output signals
supported by the second DXE are assigned channdens 513 — 640, the second group would be 641
— 768, etc. Just as with the first DXE, channel bara are assigned to audio blocks connected to the
I/O frame ports in sequential order; beginning vatt 1.

The channel group a specific DXE processes is aasditp 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

Previous text discussed that each DXE must coatdeast one PERC1000 frame controller, but it may
also contain a secondary controller for redundaAtso, a given DXE processes a specific channel
group of 512 input and 512 output signal chanregis, a redundant DXE, processing the same channel
group and sharing the same signal frames with ilnegpy DXE, may be added for TDM bus

processing redundancy. This means that each I/@nehgroup must have a minimum of one frame
controller, but can have as many as four frameroets — all configured for the same channel group
and frame-type assignments, as shown in the ckinwb

Possible Frame Controller Assignments for any If@i@el 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 in @nagp

BASE IP ADDRESS OF ADRS SYSTEM

Previously, we discussed the interaction betweerirdme controller(s) contained in a DXE and the
router system controller, such as a PERC2000. Veevkhat the frame and system controllers
communicate over Ethernet, and that each compameaty Ethernet network must be assigned a
unique IP address. IP addresses for all networlces\are usually assigned by a facility IT
administrator or network manager.
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Each PERC1000 frame controller in a DRS system imarg¢ a unique IP address; therefore, a
sequential group of IP addresses should be deditateRS frame controllers on the network. A fully
expanded DRS with total TDM bus and frame contralelundancy would require a block of 16
sequential IP addresses dedicated to the DRS reygem. The numbers in the first three octetbef t
address are always identical, such as 192.168.1axxkthe number in the fourth octet determines the
unigue address for each controller device, sucd9asi68.1.001 to 192.168.1.016. With regard to a
DRS installation, the IP address with geguentially lowest number in the fourth octet assigned to the
router is called thbase | P address, and becomes the network name fordhiére DRS system,
regardless of how many frames or controllers ita@ms. A unique IP address for each individual
controller in the system is derived at system hgoty adding a defined address offset to the asdign
base address. The notion of the base IP as themneithentity for the entire DRS system is very
important and will become much more important agliseuss expanded and redundant systems.

4.1.5 INTRODUCTION TO HARDWARE AND ROUTER CONFIGURATION

From previous text, we see that every DXE frama IPRS router can be uniquely identified by three
characteristics — thaase IP address assigned to the DRS system, the chgrmgd it processes and
whether it is the primary or redundant DXE frametfee channel group. If the frame is equipped with
redundant frame controllers, they can further leatified as the primary or secondary controller. EDX
and frame controller identification characterisitay a key role in performing system configuration

Every PERC1000 frame controller in the system is psggrammed with the assignedase | P address
in its’ flash memory. On system start-up each frame controller perfarhsot-up procedure on its
processor circuitry. As part of initialization, éaitame controller reads the setting position efrtbtary
switch on the mid-plane of the DXE in which it istalled; and it also determines in which modudé sl
it is installed. Based on these criteria an indiaidcontroller can identify whether it is installadd
initialized as the primary or secondary controitethe primary or redundant DXE frame, and it
determines the channel group it is processing basebe setting of the rotary switch. An individual
controller also determines and assumes it omque operating IP address by adding an offset value,
defined by its identity determined in the previsteps, to the programmed base IP address of the
system.

On completion of boot-up, every frame controllethe 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 secaogdzntroller in the frame

In Paragraph 4.1.3 we discussed that each charmg) ghust have a minimum of one frame controller,
but can have as many as four, if the system igppedi with full control and TDM bus redundancy.
Since a channel group consists of one (or two) Brdke(s) connected to the primary (or primary and
redundant) TDM bus connectors of the signal frartites) any controller in the group is a candidate to
potentially assume control of the channel blockst therefore all controllers for the channel group
must be programmed with the same data as to tleedfyfprames and channel blocks connected to the
DXE 1/O 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 configuratidtiardware configuration defines the number and type of clednn
blocks attached to each DXE frame in the system.gerformed through the DXE Frame Port
Configuration Screen of the control GUI, and theuleng configuration file is downloaded to therfra
controllers.Router configuration is where the actual signal switchitmgctions, such as signal
input/output assignments, signal names and aligsgshing levels, components and other special
router functions are written as a configuratioa éihd downloaded to the system controller.

These are two very distinct operations with a DRSalllation, although both are performed through
screens of the system control application. Hardwardiguration is performed from the GUI screen
simultaneously for all frame controllers in a sfieahannel group, whether there is one contraiter
four controllers. When you perform hardware confadion the frame type, signal type and signal
format attached to each DXE /O port is entered; thie input/output channel number range for the
audio blocks in each frame is calculated and aeslidpy the configuration application. Once all the
audio block and frame parameters for the chanmelgare entered on the configuration screen, the
configuration file is downloaded simultaneoushatbframe controllers in the channel group.

The procedure for generating a hardware configumdtie is presented in Chapter 7 or 8 of this nanu
depending on the control application used. For gep of this discussion, you need to be aware that
every frame controller in the system assumes auenpgrsonality based on the identity it determines
and assumes on boot-up and the hardware configar@e downloaded to it from the GUI application.
Hardware configuration data for a specific chargnelup is written to flash memory on each individual
frame controller module in the group, and is retdiby the module until it is overwritten by another
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. Timeode 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 ra panel connector
type. Split frames are not available for time codeouting.

Basic System Configuration Using Dedicated 128 Charl Audio Frames

A basic, non-redundant DRS router typically cossefta minimum of two signal blocks and a DXE
frame, plus the external system controller. Audgmals enter and leave the router system through
signal blocks and the DXE receives, processes mibdites 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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Figure 4-1 Basic DRS Router Configuration

For this example, assume both signal frames contadnit boards for AES audio signals. Each frame
must be connected to the DXE 1/O frame port cororedh numerical sequence by the range of signal
channels you wish to assign to it, beginning wittnfe port 1. In our example configuration, the feam
containing a dedicated input channel block for Afighals assigned as inputs 1 thru 128 is connécted
frame port 1. Each frame port can interface withaip28 channels from a single audio frame, so this
frame fills the entire capacity of port 1 with irtgignals. In similar fashion, the frame containang
dedicated output channel block for AES signalsgeesd as outputs 1 thru 128 is connected to frame
port 2. This frame fills the entire capacity of pBrwith output signals.

When configuring a DRS system, regardless of sigaatlling capacity, number of signal frames, or
number of DXE frames, a hardware configurafi@must be generated and downloaded to the frame
controller(s) contained in the DXE, as discussedaragraph 4.1.5.

Hardware configuration is executed through the [F®8 Configuration Screen of the system control
application GUI; and the procedure for generatitgualware configuration file is presented in Chapte

7 or 8 of this manual, depending on the controliagpon used. However, in order to better underdta
the concept of assignable frame ports, we neeatodt a few of the columns present on this screen.
Using the GUI screen of the PERC2000 control appibo, an example screen showing configuration
for the basic system just discussed is shown iar€ig-2. Though not identical in appearance, th&DR
Port Configuration screen accessed through Capiawides the same functionality as the screen shown
here.
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=l DRS Port Configuration Configuring DXE at Base IP-192.168.3.201. I/O Range 1 -512
Base IP - 192.168.1.201, I/O Range 1 - 512
] Inputs | Dutputs Saved In | SavedIn Detected Board Type Detected Board Type
ot Configured Board Type  5y4,1/End|Start/End Reser¥ed prinaiy DXE Redun. DXE Primay DXE Redundant DXE
1 1)
Base I - 192,168.3.221, 1/O Range 1 - 512 1 DRS AES Input Bosrd r Same DRS AES Input Board
I Router Configuration 128 g
0 1

System Farametets 2 DRS AES Dutput Board r Same DRS AES Dutput Board
Levels 0 128
Components
Categories 3 r Same MetInUse
Sources
Destinations 4 r Same NotIn Use
Reentries
Tielines
Source-Dest Blacks 5 r Same MetInUse
Salvo Groups
Level Include Lists
Dt Ko s 3 r Same MetInUse
Salva Key Lists
Salvo Include Lisks 7 r Same Mot In Use
Source Include Lists
Destination Include Lisks 8 - e Mot In Use
Panels

= Status
Matrix Stabus
Matrix Preset Refresh Port Canfig Data ‘ Send Port Config Data To DXE | Copy Port Canfig Data ‘
Panel Status
Salvo Status

=) Maintenance/Diagrostics

Figure 4-2 Example DRS Port Configuration Screen

The DXE (channel group) being configured is ideeatifat the top of the configuration box by the base
IP address of the DRS system and the numericalin@e of the channel group. In this example, we are
configuring I/O ports for the system at IP addre38.168.3.201 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 theiaurdock by signal type and format supported by the
circuit board installed in the signal frame attathethe indicated port. The user may select atel en
or modify, the type of audio block connected toploet. The next two columns indicate the numerical
range of input and output signal channels suppdayethe audio block. The user does not select taren
the channel numbering sequence. The sequenceisatitally assigned by the software application
beginning with port 1 and increments based on theler of input and output channels supported by
the signal frame interfaced to the 1/O port, uthité maximum of 512 input and output channels is
reached. Once 512 input channels are assigneddresgmof the frame port number, the control
software does not allow any more frames with irgh#nnels to be configured. Likewise, when 512
output channels are assigned, no more output cliamag be configured. The remaining columns are
discussed in later text.

Operationally, it would make no difference whatsaet the output block were connected to frame port
1 and the input block to port 2 — since both aedfittst numerical blocks of each signal type. An
example GUI configuration screen showing this catioa is shown by Figure 4-3.
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E2 PESA PERC 2000 - Untitled
File Edit View Configuration Controller Help

O | Z K2 4 ¥ [No Connection || [ Display Log File | [Dffline Update ]
=I-Hardware Configuration
= DRS Part Configuratian Configuring DXE at Base IP - 192.168.3.201. /O Range 1-512

Base IP - 192,168.1.201, IfO Range 1 - 512

Base IP - 192.168.2.41, 1/0 Range | - 512 . Inputs  Outputs SavedIn | SavedIn Detected Board Type Detected Board Type
Base IP - 12, 166 IO Rangs 1 - 512 ot Configured Board Type gyo1/End Start/End Re5e¥ed primay DXE | Redun. DXE Primary DXE Redundant DXE
Base IP - 192,168.3.201, IJO Range 1537 - 2 0 1
Base TP - 192,168.53.221, /O Range 1 - 512 1 DRS AES Output Board r Same DRS AES Dutput Board
= Router Configuration g 128
System Parametsrs 1 0
2 DRS AES Input Board ~ Same DRAS AES Input Board
Levels 128 0
Components
Categories 3 r Same Motln Use
Sources
Destinations 4 ~ Same Notln Use
Reentries
Tiglines
Source Dest Blocks 5 ~ Same Nat I Use
Salva Groups
Level Include Lists
Data Koy Lists 6 ~ Same Nat In Use
Salvo Key Lists
Salva Include Lists 7 ~ Same Nat In Use
Source Inchude Lists
Destination Include Lists 8 - o Mot In Use
Fanels
—I-Status
Matrix Status
Matrix Preset Ficfresh Port Config Data Send Port Config Data To DHE Copy Fort Config Data

Panel Status

Salvo Status
=) Maintenance/Diagnostics
=1 System Controllers

Figure 4-3 Alternative DXE Port Configuration

Expanding on this basic configuration, supposecarsginput and output block were added to increase
the channel capacity of the system to 256 inputis2&i% outputs, as shown in Figure 4-4. In this
application the blocks in frames 1 and 2 are caakeo the DXE just as in the previous examplehwit
port 1 processing inputs 1 thru 128 and port 2gssmg outputs 1 thru 128. Frames three and four
connect to the next two DXE frame ports in numérsemuence. It makes no difference at all whether
frame 3 is connected to port 3 or 4, and the saiteframe 4. The important thing to remember i tha
channel blocks and frame ports must be connectgeinumerical sequence in which you wish to
assign channel numbers to the signals in each blawkthis example, frame 3 is connected to port 3
and frame 4 to port 4. The GUI menu screen foreékesmple configuration is shown by Figure 4-5

Using this same principle of adding and configuraglio frames and blocks in numerical sequence, the
single DXE system can be expanded to a maximumgumaftion 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

Detected Board Type
Redundant DXE

Proprietary Information of PESA



’\ DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 4
\‘ P'—s A Publication 81-9059-0589-0, Rev. E

October 2011

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 allowsiing a mix of analog and AES signals through
the same frame. Figure 4-7 shows the GUI configumagcreen for this split frame system. Notice that
the configured board type entry identifies the alxocks as being split analog/AES inputs or owgput
but the channel numbering indicates a port capatify?8 total inputs or 128 total outputs, justth

a dedicated frame. In the case of both framedjrdte64 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

I3 PESA PERC 2000 - Untitled Ex
File Edit Yiew Configuration Controller Help
O ? K? | 4% ¥ |[No Connection | [ Display Log File | [Dfffine Update |
= Hardware Configuration
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Base IP - 192,166,1,201, /O Range 1 - 512
Base P y Inputs | Dutputs SavedIn | SavedIn Detected Board Type Detected Board Type
Part Configured Board Tybe  syantsE nd Start/End Reserved Primary DXE |Redun. DXE Primary DXE e Redundant DXE.
Base [P - 1 0
Bass [P - 192.166.3.221, 1/ Range 1 - 512 1 DRS Analog In - AES In Board r Same DAS Analog In - AES In Board
= Router Confiquration 128 0
Sydem Peramsters 2 | DRSAndogOul-AES DutBoard ! r Sarns DRS Anslog Ot - AES Dt Board
Levels i} 128
Components
Cateqgories 3 r Same NotIn Use
Sources
Destinations
4 r Same NotIn Uss
Reentries
Tielines
Source-Dest Blocks 5 r Game Nt Inlse
Salva Groups
Level Include Lists
Dot Koy Lste 6 r Same NotIn Uss
Salvo Key Lists
Salvo Include Lists 7 r Game Not Inlse
Source Include Lists
Destination Include Lists g r . ot
Panels
= Status
Mtrix Status
Makrix Preset Refresh Port Config Data ‘ Send Port Corfig Data To DXE ‘ Copy Port Config Data |
Panel Status
Sakvo Status
=) Maintenance/Diagnastics

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, considemaaudio frame system for AES signals - each
frame with a block of 64 input signals and a blo€k4 output signals. As shown in Figure 4-8, the
audio frame identified as frame 1 is assigned aumtiot channels 1 through 64 and audio output
channels 1 through 64. Frame 2 is assigned aupud shannels 65 through 128 and audio output
channels 65 through 128.

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 1
64 Input Channels
64 Output Channels

128 Total Channels

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.

I3 PESA PERC 2000 - Untitled

Fle Edi View Configuration Controler Help

RN =] % K? 4 € [No Connection | [ Display Log File | [Dffline Update |
= Hardware Configuration
=l DRS Port Configuration Configuring DXE at Base IP - 192.168.3.201. /O Range 1-512
Base IP - 192,168.1.201, [}O Range 1 - 512
Ease IP - 192,168.2 41, [JO Rangs 1 - 512 _ Inputs | Outputs SavedIn | Saved In Detected Board Type Detected Board Type
Biase IF - 1 O Range 1 - 512 Bt Configured Board Type | ga1/End Start/End Re581¥ed| primary DXE | Redun. DXE Primary DXE Redundant DXE
EBase IP - 192,168.3,201, IJO Range 1537 - 2 ] ]
Base IP - 192,168.3.221, 1/0 Range 1 - 512 1 DRS AES 1/0 Board - Same DRS AES 140 Board
- Rauter Canfiguration 64 64
System Parameters 2 DRS 4E5 1/0 Board = b Same DRS 4ES1/0 Board
Levels 128 128
Components
Categories 3 r Same Not I Uss
Sources
Destinations 4 - Same Mot In Uss
Reentries
Tielines
Source-Dest Blocks 5 - Same Mot In Use
Salva Graups
Level Include Lists
Dot oy Lts 6 ~ Same Mot In Use
Salwo Key Lists
Salvo Tncluds Lists 7 r Same Not I Uss
Source Include Lists
Destination Include Lists 8 r 80 bl
Panels
=1~ Status
Matrix Status
Miatrix Presst Riefresh Port Config Data Send Port Config Data To DXE Copy Port Config Data
Panel Status
Salvo Status
= Maintenance/Diagnostics
=1 Syskam Controllers

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 intermixgdin 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 configuratiomesen 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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Base IP - 192.168.3.201, IfO Range 1537 - 20 1 o
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I Router Configuration 12 o
0 1
SyStem Paremeters 2 DRS AES Output Board | Same DRS AES Dutput Board
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Salva Key Lists
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Panels
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Melrix Preset Refiesh Pot Config Data Send Port Canfig Data To DXE Capy Port Config Data
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Salvo Status
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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 configume. 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 carbeoie-assigned. For example if only 80 of the 128
input channels of frame 1 are used, the next bédakput channels on frame 3 still begins with amaln
number 129. Channels 81 thru 128 are availableaond 1 for future use. Likewise, if only 40 of b
input channels of frame 3 are used input signaleatoe 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. Communication betwdanframe controller and the system controller is
over an Ethernet connection either in closed-lamprounication with the system controller or over the
facility local area network (LAN).

Each DXE frame in the DRS Routing System must meocted to an in-house timing synchronization
reference signal. Loop-thru BNC connectors for sg@ierence input and output are provided on the rea
panel of every DXE. Sync may be routed in a datsit configuration through the DXE to another
piece of equipment, or the chain terminated asdwnd BNC with a 75 Ohm terminator. Remember, if
the DXE frame is the only, or the last, piece afipqment on the chain the open connector on the rear
panel pair must be fitted with a 75 Ohm terminator.

75 Ohm
Termination

Sync
Reference Net,
Input Use
Upperl [s][71[6][s] e [4][s][2][4] Lower Uppel

DRS I/O Frame Ports DRS DXE Links DRS I/O Frame Ports
RJ-45 Connectors Fiber Optic RJ-45 Connectors

Prlma Ethernet
Interface Port

Data Exchange Engine

—
Ethernet Interface

Slot 1 Slot 2

Figure 4-12 128 X 128 Non-Redundant Router System
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Even in the most basic configuration, it is possiiol have full power supply and controller redurayan
simply by installing a second power supply/congothodule in the secondary module slot of all syste
frames. Audio frames should have a second Poweplg&an Controller Module installed; and each
DXE frame must have a second Power Supply/PERCMifule installed in module slot 2, as shown
in Figure 4-13. An Ethernet switch is used to pdeva direct network connection to each frame
controller module. When a second P1K is installed DXE, the 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

Sync
Reference

Inputﬁ
Y Opperl [s1[1[61[s] 1 [4][s][21[1] [Cower]
DRS I/O Frame Ports DRS DXE Links DRS I/O Frame Ports Uhégtd
RJ-45 Connectors Fiber Optic RJ-45 Connectors

Ethernet

Upper Switch

A

Primary Ethernet Port Secondary Ethernet Port Ethernet 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 cdippbrhereby one of the modules is always acting as
the “active” controller, while the second modulswases the role of “standby” controller. Should esro
occur with the active controller, or if an operatmsnually initiates a controller changeover command
the standby controller assumes active control efithme, and the previously active module becomes
the standby controller.
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By installing a second TDM bus interconnection ggime second TDM bus port on each signal frame
and an additional DXE frame to perform exchangt#hefredundant bus data, a second TDM bus is
established. Should either TDM bus connection betwieames be broken or data become corrupted,
the second (redundant) bus will keep the systely fuhctional without interruption of audio signals
block diagram of a fully redundant 128X128 instiadia with TDM bus, power and frame controller
redundancy is shown in Figure 4-14. In this exantipdee are a total of four P1K controllers withnet
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. ¢oti
also that the sync input is daisy-chained betwe¥k BPames using the loop-thru connector and
terminating at the second frame.

Secondary TOM Bus Primary TDM Bus

Secondary TOM Bus Primery TOM us
R 48 Correcor (ower) -8 Eamecor (ower)

) '\ CAT5E
DRS Audio Frame 1 Interconnect
Cable

Between
Frames

Ethernet Switch
Bmi etz (User Supplied)

75 Chm
rmination

Sync
Reference
Input ’i‘
P LA meEs oo mEEN e e s EAFEE oo FOEC [
DRS /0 Frame Ports DRS DXE Links  DRS /0 Frame Ports 1328 DRS /0 Frame Ports DRS DXE Links DRS |0 Frame Ports 1131,
RJ-45 Connectars Fiber Optic RJ45 Connedtors 2528 PRuJ-45 Connectors Fiber Optic RI-45 Connectors~ */*>

Ethernet Interface

Redundant DXE Primary DXE

slot1 Slot2 Siot 1 Slot2

Secondary TDOM Bus Primary TDM Bus

Secor Pimay TOM Bus
R 55 Eornecor {lower) 45 Eanecta (over)

DRS Audio Frame 2

Figure 4-14 128 X 128 Router System with Fully Reshdant TDM Bus, Power & Controllers
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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 combinatfcanalog and digital channel blocks is allowed

in an expanded system.

Single DXE Frame SystemAn example of a 512 input X 512 output expandeesn 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 nuicaésequence:

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

Analog audio and AES digital audio sources may besdhwithin an expanded system, and mixed
within audio frames using split frames. In our 54812 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.
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Figure 4-15 512 Input X 512 Output Expanded DRS $yem
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Multiple DXE System Systems requiring greater than a single chamoeipgof 512 inputs or 512
outputs are configured using two or more DXE frammed 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.

The previous section introduced and discussedmyskpansion for a 512 X 512 router using eight
audio frames and a single DXE; and interconnedtied/O frames to the DXE in an ascending
numerical sequence. Building a system greater 512nX 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&dnel range it contains. If each channel group is
considered a 512 input by 512 output “building kloof the overall expanded system, then in an
expanded system the DXE frames process the follpwiput 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

Signal blocks are interconnected to each DXE irsgrstem 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 (¢t mgroups) in the system by fiber optic links.

Just as with audio blocks, unused input or outpahaoels in a channel group can not be re-assigned.
For example if only 400 of the 512 input or outpbéinnels 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 512vamgéable in group/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 synchronizaliuttiple DXE systems may be configured using two,
three or four DXE frames, depending on the requit@dchannel capacity, number of /O frames, and
physical layout of the router system for a paraicuhstallation.

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
sequence of audio frames, the procedure is noticdénEach DXE frame is interconnected with other
DXE frames in the system using a “star” networkamgangement whereby each frame has a direct
connection with every other frame. Proper intrarfeacabling for a four DXE system is shown in
Figure 4-16. More information on proper cablingaaiultiple DXE system, and a hook-up table, is
presented in Chapter 5 of this manual.

Proprietary Information of PESA 4-17



&

PCS A

DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 4
Publication 81-9059-0589-0, Rev. E

October 2011

v VR T DO 8 vy DR 2 cATSE vy v i vy v

ST Audo ST T Ao | | Audo Audio Imeé‘;%rl‘ged ST T Ao )| Audio ST Ao ¢ Audio

Inputs Inputs Inputs Inputs Used For All Inputs Inputs Inputs Inputs
1-128 129 - 256 57 - 384 385-512 < sed For 513- 640 641-768 769 - 896 897-1024
Frame-DXE
. | . - _ Interface § _ ) .
| Audio Frame 1 Audio Frame 2 | | Audio Frame 3 Audio Frame 4 Connections | Audio Frame 9 Audio Frame 10 || Audio Frame 11 | Audio Frame 12 |
. . N\
;Y\ Fiber Optic Cable Fiber Optic Cable
A M ke
m A LT S AT I A S T LT A S
VO Frame DRS DXE 1/0 Frame - — 1O Frame DRS DXE 1/0 Frame
Ports Links Ports Ports _ Links Ports
Fiber Optic Fiber Optic
Channel Group Channel Group
I/O Range 1-512 1/0 Range 513 - 1024
\ Pﬂwersupply/pERCwOO / \ L 1000 /
Controller Module(s) L L | Controller Module (s)

1 Audio Audio i Audio Audio Audio o Audio M Audio i o Audio
Qutputs Outputs Outputs Qutputs Outputs Qutputs Outputs Outputs
1-128 129 - 256 257-384 385512 513- 640 641-768 769 - 896 897 - 1024

Audio Frame 5 | | Audio Frame 6 Audio Frame 7 | | Audio Frame 8 | Audio Frame 13 || Audio Frame 14 | Audio Frame 15 | Audio Frame 16 L.
Ethernet SwitchB |4 —PM" > Ethemet Switch A
—> i . —p
(Provided By User) | ¢ — M »  (Provided By User)
Ethemet Interface A_A_A Ethernet Interface
Audlo M Audlo 1 Audlo Audlo M Audio M Audlo M Audio { Audlo
Input: nput: nput: Input: Inputs Input: | Inputs | Inputs
10251152 1153-1280 1281 1408 1409 1536 1537 - 1664 1668 1702 | 1793- 1920 | 1921 - 2048
Audio Frame 17 L | Audio Frame 18 Audio Frame 19 Audio Frame 20 |/ Audio Frame 25 L) Audio Frame 26 L Audio Frame 27 | | Audio Frame 28
SNt Nt ]
) . 1 ) .
PN Fiber Optic Cable po N Fiber Optic Cable M A
¥y \; ¥y l
Upper] Bl LCover] i Unper] BlR1N0 Coveer] i
1/0 Frame DRS DXE |/o Frame — VO Frame DRS DXE 110 Frame
orts Link: Ports Link: s
Fiber Optic Fiber Optic
Channel Group CAT 5E Channel Group
Interconnect
able
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
Controller Module(s) L | L | Controller Module(s)
Power Supply/
N} Tlﬁ N} Tlﬁ N Ti N TL ey Tlﬁ ot TL N} TL N} TL
1 Audio 7 Audol 1 Audio Judo  * SinM?gl:)lre Sl)la| Audio [ Qudo  * Audio (1] [ Audio
Outputs Outputs Outputs utput: A Rgd dant A Outputs utput: Outputs Outputs
1025 - 1152 1153 - 1280 1281 - 1408 1409 P53 Ig I?agr?A?ﬂiu)o 1537 - 1664 1665 Pre2 17931920 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/
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Figure 4-16 2048 Input X 2048 Output Expanded DRSystem
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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.

éTIDN

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

All frames comprising a DRS router system are desigor installation in a standard 19" equipment
rack. Provide sufficient space behind the equipmacks to allow for control, signal, interconnentla
power cables; and around all sides for cooling. &lsehassis mounting holes, and tighten mounting
hardware securely by using the rack equipment naeotuifer’'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.

N o g &

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

Tighten all chassis mounting screws until theysaeure.

5.2 INSTALL REAR SUPPORT RAILS

Every DRS chassis frame is shipped with a Rear RadkKit. It is important that this kit be instat

as part of the mounting procedure for the framen@anents included with the kit are shown in Figure
5-1. Each kit consists of two rear rack rails, tab mounting 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 Rear Support Rails

Rack Rail )
Attachment Points 1RU Chassis

e Mount router frame in equipment rack
and secure chassis.

¢ Install one Rear Rack Rail to chassis ¢
the two Rack Rail Attachment Points
using two Mounting Screws as shown
at right.

Mounting Screws

¢ Repeat on opposite side of chassis using
second rack rail and remaining two
mounting screws.

e Figure at left shows rear of chassis with
both rack rails installed.

Rear Rack Rail

e |Install rack rail mounting ears by aligning
rectangular cutout in mounting ear with orfii®
of the rack support rails previously SES Rack Rl
installed and sliding mounting ear onto raig (L Mounting Ears and

. " L | \ Mounting Screws
Ensure that the two screw holes in
mounting ear face to outer edge as show
in Figure at right.

Rear of Equipment
Rack
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e Secure mounting ear to rear rail of
equipment rack using two rack mounting
screws (not supplied) as shown. Be sure
that screw holes in mounting ear align
with screw threads in equipment rack in
such a way that the chassis is level in
equipment rack from front to rear as
shown at left.

e Repeat for the remaining mounting ear
and rack rail.

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.

Use as many cable ties as necessary to securé cidphes and CAT 5E cables to the rack, as shown in
Figure 5-2. This will provide cable strain reliefcahelp route cables away from hazardous areas. Do
not use cable ties on fiber optic cable. Routeasabivay from physical traffic areas to avoid crept
safety hazard (trip or shock).

\ﬁ,
/

A

> Tie-Wraps;'

Figure 5-2 Cables Attached to Supports
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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 signal, sync, TDM bus, fiber opéind Ethernet network cables have been installed and
their connections verified for proper placement anduracy.

PESA recommends that you create a chart or lisigofals attached to router connectors identifyirey t
source and destination of the signal, cable nurfdvesther identification designation) and router
channel number assigned to the signal. When coingecéibling 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 Wwheorming 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 rearlgaomnectors. 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 signal cables are correctly ilestal

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 equitiaBmsure to properly terminate external
sync sources into a ¥5terminator.

2. If using shell connectors such as the ELCO/E@AG-pin, prepare each connector with its
associated input or output signals using conngaiteput 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 TDM bus between franse high quality LC to LC duplex fiber
optic cable for interconnecting DXE frames in apaxded system. Refer to Paragraph 5-8 for
further information on interconnecting various fies1of a complete DRS routing system.

4. You must configure each DXE frame, using th@eouaontrol application (PERC2000 GUI or
Cattrax), for the audio frames attached to itsftédne ports. For more information on 1/O frame
ports and configuration, refer to the system camfigion discussion presented in Chapter 4 of this
manual.

5. Before the DRS system can be used to make sgritwhes, a router configuration file must be
loaded into the system controller. This file is gexted using the router control application and
contains I/O signal configuration data, level andponent assignments and all operational data
for the DRS audio router as well as all other switg components of the installation.
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5.5 CONNECTOR PIN-OUT DATA —INPUT OR OUTPUT FRAMES WITH 128 CHANNEL DEDICATED
SIGNAL BLOCK

Each 128 channel, dedicated signal frame in a BR&® is configured with a rear panel equipped
with one of the connector types listed below. Tymetof rear panel used is dependent on the type of
signal connected and type of connector used im#tallation. In the following paragraphs, eachety
connector is illustrated and pin-out data is predids a guide when 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)

Each AES input or output channel contains a paaudfio signals, therefore the full 128 channel
capacity of the signal frame is realized with 64SA&udio ports. In the case of the BNC rear pamekth
are 64 physical connectors for 1/0 and all inputswputs are AC coupled to router circuitry. Witie
6-pin and ELCO/EDAC connector rear panel thereaataally 128 physical connections (2 sets of
connection pins per connector) for input or outpghals. When connecting AES digital audio signals
to the router, this equates to two sets of physioahection pins for each I/O signal. DRS is design
such that connecting an audio signal to one siefpoit pins on a connector AC couples the signal to
router circuitry and the other connector pins D@pte the signal. Pin-out charts contained in the
following paragraphs identify how to connect anunpource or an output signal for AC or DC
coupling.

5.5.1 BNC CONNECTOR REAR PANEL

There are 64 BNC I/O connectors on a BNC rear p&aeh connects to a source of unbalanced AES-
compliant digital audio. Figure 5-3 illustrates B® rear panel and identifies I/O channel layout.
Carefully follow the connector layout and chanmigritification chart when completing connections to
the DRS router to prevent inadvertent signal swagppi

Channel pairs of each AES input signal applied BN& connector are de-muxed and each individual
audio channel is assigned a source number thringgfouter.

Likewise, the two router destination signals tloatrf the pair for each output channel are multipdexe
into an AES compliant signal available at the BNieector indicated in the table.

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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Top Side Digital Audio I/O Connectors 1 — 64 (128 Channels) Shown By Connector Position
= @@ @ 1013 16 19 @2 @5 @8 81 34 37 @) @3 @6 49 62 65 63 6D 64 =
2 ® (® @1 19 17 0 @3 26 @9 62 85 @8 @D G4 @7 60 63 G6 69 62
o REORBIBNDENERBEERBBENNNENER DO o
Rear View Of
I/O Frame
AES AES AES AES
Coﬁr’iacctor Digit_al Coﬁr’iacctor Digit_al Coﬁr’iacctor Digit_al Coﬁr’iacctor Digit_al
Number Audio Number Audio Number Audio Number Audio
Channels Channels Channels 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 5-3 BNC Rear Panel — Connector and I/O Charel Identification
(Viewed From Chassis Rear)
5.5.2 ELCO/EDAC CONNECTOR REAR PANEL

There are four ELCO/EDAC 120 pin connectors used ogar panel, each providing 32 input or output
connections, for a total of 128 connections. Fidukillustrates the ELCO/EDAC rear panel and
identifies I/O connection layout. Notice that tle ef pins associated with the first numerical inpiu
each connector (1, 33, 65 and 97) is located oeldeit side of connector.

ELCO/EDAC rear panels are manufactured using EDAC Rrt 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 5-5 and Figure 5-6;
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
- o 30 : 3
o) e : :
: : :
- ORI o) 5
Rear View Of PinA pin L/ Pin A Pin EI/
I/O Frame

Figure 5-4 ELCO/EDAC Rear Panel - Connector and ID Channel Identification
(Viewed From Chassis Rear)
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Figure 5-5 ELCO/EDAC Audio Connector Pin-Out Diagram (Refer To Table 5-1)
(Connector As Mounted On I/O Rear Panel, ViewedF&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 5-4, 5-5 and 5-6 for Proper Cotoré0rientation
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

D)
Q/l

1/0 Number 1 /
Connection Pins

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 5-6 ELCO/EDAC Audio Connector I/O Channel Gouping

Wiring errors within connectors can be both frustigaand 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 audio frame.

5.5.3 6-PIN DETACHABLE CONNECTOR REAR PANEL

There are 64 6-Pin I/O connectors on the rear paaeh connector provides 2 physical input or dutpu
connections for a total of 128 1/0 connections arar panel. Figure 5-7 illustrates the 6-pin cabore
rear panel and shows in detail the orientatioreaf panel connectors and pin-out connections ahmat

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 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 therailews signals to be DC coupled.

When connecting analog input or output signals edi¢he 128 input connections is used for a separat
single-channel, balanced audio input or output.lég#&udio Outputs MUSTbe connected to a high-
impedance load, 20K Ohms. When wiring UNBALANCED analog output sidsto external loads,
NEVER connect the negative (-) output terminal to angmeal connection point or to ground. The
negative terminal MUSDe left floating.

Connector orientation and pin identification diagsaare provided by Figure 5-7. Figure 5-8 proviaes
detailed view of I/O connector numbering layout &nglre 5-9 illustrates channel I1/0 pin arrangement
for a typical 6-pin connector. Table 5-2 is a dethi/O channel pin-out chart.

Connector Orientation
1/O Connectors
J3-J62 I

EAS

Connector Orientation
I/O Connectors
J1,J2, J63 And J64

QOO
% % - ONLY
P'”K@/ Pin5

o o
IO O

© T[03 [#] [ [ [ ! ][] ] [ ©
I [ o e [ Izizjz|z o
o elclniziziziziziziziciciziziciziziciz IcHolo | A NS

Figure 5-8 6-Pin Connector Rear Panel — ConnectdMumbering Layout

=
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“Odd” Number 1/0O Connection Pins [|“Even” Number I/O Connection Pins
I/0 Connections 1, 3, 5,....127 1/0O Connections 2, 4, 6,....128
[ |:' """"" ] “Odd” Number I/O Connection Pins
\: T :/ /0 Connections 1, 3, 5,....127
16 DIO s ;
: " i s i
! 'I___ I ! ] ]
e :
A1 I R === ===
1 1 \ 1 ' ! 1 p
: i i | ' I ! @ |
A I R R =2 e :
] le== || ] 1 1
: . -
i I i = i
! i ! I !
: H I£I I‘_“] Ii : “Even” Number 1/O Connection Pins
""""" A ——— 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 5-9 6-Pin Detachable Connector — I/O Chanhéin Grouping
Table 5-2 6-Pin Audio Connector Rear Panel — Chamt Pin-Out Chart
Connection Pin-Outs By Input/Output Channel
for 6-Pin Detachable Audio Connectors
Refer To Figures 5-7, 5-8 and 5-9 for Proper Cotorec
Orientation and Channel Assignments
Rear AES Analog | Pos.| Neg. | Ground Rear AES Analog | Pos.| Neg.| Ground
Panel Digital . . Panel Digital . :
! Audio | (+) (-) | (Shield) : Audio | (+) (-) | (Shield)
Connector|  Audio Channel| Pin | Pin Pin Connector|  Audio Channel| Pin | Pin Pin
Number Channel Number Channel
1&2 13& 14
J1 DG CPLD 1 1 2 3 J7 bC CPLD 13 1 2 3
1&2 13& 14
J1 AG CPLD 2 5 6 4 J7 AC CPLD 14 5 6 4
3&4 15 & 16
J2 DG CPLD 3 1 2 3 J8 bC CPLD 15 1 2 3
3&4 15 & 16
J2 AC CPLD 4 5 6 4 J8 AC CPLD 16 5 6 4
5&6 17 & 18
J3 DG CPLD 5 1 2 3 J9 DC CPLD 17 1 2 3
5&6 17 & 18
J3 AC CPLD 6 5 6 4 J9 AC CPLD 18 5 6 4
7&8 19 & 20
J4 DC CPLD 7 1 2 3 J10 bC CPLD 19 1 2 3
7&8 19 & 20
J4 AC CPLD 8 5 6 4 J10 AG CPLD 20 5 6 4
9&10 21 & 22
J5 DC CPLD 9 1 2 3 J11 DG CPLD 21 1 2 3
9&10 21 & 22
J5 AC CPLD 10 5 6 4 J11 AC CPLD 22 5 6 4
11 & 12 23 & 24
J6 bC CPLD 11 1 2 3 J12 bC CPLD 23 1 2 3
11 & 12 23 & 24
J6 AC CPLD 12 5 6 4 J12 AC CPLD 24 5 6 4
Proprietary Information of PESA 5-11
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Table 5-2 6-Pin Audio Connector Rear Panel — Charat Pin-Out Chart (Cont.)

F?aer?erl D?g!]zit?al Audio | Pos.| Neg. Grqund F?aer?erl DAig!]Eit?aI Audio | Pos.| Neg. Grqund
ol 3 | JTo” [ G| | o) 2 | o | G
Number Channel Number | Channel
a3 | 2201 o5 g | 2 3 23 | &A0 | 45 1| 2 3
a3 | 22428 6 |5 | 6 4 23 | 47848\ 4 | 5 | 6 4
jia | 278281 o7 a2 3 o4 | 4788 47 11| 2 3
Jia | 27828\ o8 |5 | 6 4 o4 | 49850 48 15 | 6 4
a5 | 294301 o9 |1 | 2 3 25 | WI&S0 | 49 1| 2 3
a5 | 29430 30 | 5 | 6 4 5 | 21452 50 | 5 | 6 4
aie | 3L&321 5 g | o 3 6 | 21&S21 51 a1 2 3
aie | 314320 3 15 ) 6 4 6 | 3454 55 |5 | 6 4
a7 | BE3A| a3 a1 | 2 3 o7 | 3854 53 | 1| 2 3
a7 | BE3E) 34 15 | 6 4 o7 | 8IS 54 15 | 6 4
aig | BE30| a5 g | 2 3 28 | &S0 | 55 |1 | 2 3
ag | BE30) 36 |5 | 6 4 28 | 2855 56 | 5 | 6 4
jig | 3M&S8I 37 1 a1 | 2 3 0 | 2&S8T 57 1 a1 | 2 3
jig | 37438 35 |5 | 6 4 0 | 21858 55 | 5 | 6 4
20 | 39840 | 39 | 1 | 2 3 330 | 294080 59 | g | 2 3
0 | 39&401 40 | 5 | 6 4 330 | 29&801 60 | 5 | 6 4
o1 | AL&AZ| 4y g | 2 3 j31 | 814021 51 g | 2 3
o1 | 4L&A2) 4 s | 6 4 j31 | 81462 6 |5 | 6 4
J2 | 438441 43 11 | 2 3 332 | B38040 63 | 1 | 2 3
Jo2 | M3&A) a5 | 6 4 332 | 83804 64 | 5 | 6 4

Table 5-2 Continued on Page 5-13 for Connectors J33J64
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Table 5-2 6-Pin Audio Connector Rear Panel — Charat Pin-Out Chart (Cont.)

F?aer?erl D?;t?ﬂ All/J(d)io Pos. | Neg. | Ground F?aer?erl DAig!]Eit?aI Audio | Pos.| Neg. | Ground
Connector| ~ Audio Channel I(::?] F(>|)n (Sgliild) Connector|  Audio Chli':\anel I(::?] F(>|)n (Slt]’Iire1ld)
Number | Channel Number | Channel
33 | Sochn| 65 | 1] 2| 3 a5 | 898901 g |1 | 2| 3
J33 Eg gpfg 66 5 6 4 J45 Eg g‘P?S 90 5 6 4
134 | Slcon| 67 | 1] 2| 3 a6 | 91&921 99 11 | 2 | 3
J34 EZ gpﬁg 68 5 6 4 J46 2& g‘P?EZ) 92 5 6 4
35 | Slchip| 09 | 1] 2| 3 a7 | B&9AY 93 11 | 2| 3
I35 22 gng 0 5 6 4 Ja7 22 g‘P?g 94 5 6 4
36 | fechs L | 1] 2] 3 Jag | & 95 |1 | 2| 3
J36 Zg gng 2 5 6 4 J48 Eg’ g‘P?g 96 5 6 4
13| B 3| 1] 2| 3 Jag | OT&98 | 97 |1 | 2| 3
37 Zg gng 4 5 6 4 J49 EZ g‘P?S 98 5 6 4
;s | &S s | 1) 2| s B0 | P8I0 e | 1| 2| 3
138 | cpn| 6 | 5] 8| 4 350 [ 9081001 400 | 5 | 6 | 4
19 | Jlal| T |12 3 J51 | WL&1021 g1 |y | 2 | 3
19 |G| 8 |5 6| 4 351 | L01&1021 g5 |5 | 6 | 4
Mo | a7 |1 2| 3 J52 | LWBEL4 03 |1 | 2 | 3
Mo | 2&in| 80 |5 | 8| 4 32 | 1088104\ 40 |5 | 6 | 4
L | ER e | 1] 2| s 53 |56 105 |1 | 2 | 3
ML | o] 82 |5 | 8| 4 353 | 1058106\ 106 | 5 | 6 | 4
M2 | 2R 8 |1 2| 3 34 | WTELBI g7 |y | 2 | 3
Mz | RED | e | 5| 6| 4 w4 |07EIB[ 108 |5 | 6 | 4
M3 | p| 8 |1 2| 3 35 | WOLLO0I g9 |y | 2 | 3
M3 | cen| 8 |5 | 8| 4 355 | 1098MO) 430 | 5 | 6 | 4
a4 | STEBS | 81 | 1] 2| s w6 |WER 1y | 1| 2| 3
44 EZ gpfg 88 5 6 4 J56 ]-A]-C:I-é&PJILJbZ 112 5 6 4
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Table 5-2 6-Pin Audio Connector Rear Panel — Charat Pin-Out Chart (Cont.)

F?aer?erl D?Eit?al Audio | Pos.| Neg. | Ground F?aer?erl D?Eit?al Audio | Pos.| Neg.| Ground
g I | ) | () | (Shield) g I | ) | () | (Shield)
Connector| Audio ch Il pi Pi Pi Connector| Audio ch Il pi Pi Pi
Number Channel anne in in in Number Channel anne in in in
113 & 114 121 & 122
J57 DG CPLD 113 1 2 3 J61 DC CPLD 121 1 2 3
113 & 114 121 & 122
J57 AC CPLD 114 5 6 4 J61 AC CPLD 122 5 6 4
115 & 116 123 & 124
J58 DC CPLD 115 1 2 3 J62 DC CPLD 123 1 2 3
115 & 116 123 & 124
J58 AC CPLD 116 5 6 4 J62 AC CPLD 124 5 6 4
117 & 118 125 & 126
J59 DC CPLD 117 1 2 3 J63 DG CPLD 125 1 2 3
117 & 118 125 & 126
J59 AC CPLD 118 5 6 4 J63 AC CPLD 126 5 6 4
119 & 120 127 & 128
J60 DG CPLD 119 1 2 3 J64 DC CPLD 127 1 2 3
119 & 120 127 & 128
J60 AC CPLD 120 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@a 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 franmmedlae same as those used with dedicated frames and
are compatible with the signal types identifiegpparagraph 3.2.

Connector population for a split frame rear paselépendent on the type of signals connected qad ty
of connectors used in the installation. In thedwaiing paragraphs, each rear panel variant is e

and pin-out data is provided as a guide when winmaging connectors to interconnect with the DRS
frame. Split frames are available where both cotamdzanks are inputs or outputs; or where one l@nk
for input signals and the other is for output signiach split frame rear panel is shipped from the
factory with a rear panel label identifying eacimeector bank as input connections or output
connections. Regardless of whether the connectdk isaused for input signals or output signals, the
connector pin-outs and channel number assignmeesemted in the following paragraphs are the same.

SPLIT FRAME BNC CONNECTOR REAR PANEL

Figure 5-10 illustrates a split frame BNC rear pamel identifies 1/0 channel layout. Carefully fol
the connector layout and channel identificationrchdnen completing connections to the DRS router to
prevent inadvertent signal swapping.

There are 32 BNC connectors in each connector banin the rear panel
used for connection of AES audio sources. Since &é&ES audio signal
carries a pair of monaural audio channels, each banof 32 BNC connectors
actually carries 64 channels, for a frame total 064 input channels and 64
output channels.
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Top Side <—Bank 1 1/0 Connectors 1 — 32 (64 Channels) —>}<—Bank 2 I/O Connectors 33 — 64 (64 Channels) —>|
= (D@ @) 10 13 16 19 @2 @9 @3 3134 37 @) @3 40 49 62 65 68 62 64 o
2 (® (8) @ 14 @9 @9 @3 @6 29 62)35 69 @D @4 47 60 63 6o 69 62)
o (3 ®© @151 6D 6) @) I 69 @2 a5 @ 6163676 B O O] o
Rear View Of
I/O Frame
Split Frame BNC Connectors 1 — 64, Shown By ChaBaek And Connector Position
e | e FR = e | e e | e
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 56 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 5-10 BNC Rear Panel — Connector and I/O Chanel Identification
(Viewed From Chassis Rear)
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5.6.2 SPLIT FRAME ELCO/EDAC CONNECTOR REAR PANEL

There are four ELCO/EDAC 120 pin connectors ondpié frame rear panel, divided into two banks of
two connectors, each providing 32 input or outmrtnections, for a total of 64 connections per bank.
Figure 5-11 illustrates the split frame ELCO/EDA&ar panel and identifies 1/0 connection layout.
Connector pins associated with the first numeiigalit of each connector (1 or 33) are located oreto
left side of connector.

ELCO/EDAC rear panels are manufactured using EDAC Rrt 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 128 input connections equate t
two physical connection points for each digitaliauggnal. One input allows input sources or output
signals to be AC coupled to the router and therailews signals to be DC coupled.

When connecting analog input or output signals e&tlof connector pins is used for a separateesing|
channel, balanced audio input or output. Analogigw@utputs MUSTbe connected to a high-
impedance load, 20K Ohms. When wiring UNBALANCED analog output sidsto external loads,
NEVER connect the negative (-) output terminal to angmeal connection point or to ground. The
negative terminal MUSDe left floating.

Detailed pin-out diagrams are provided by Figu®dnd Figure 5-6; and a pin identification chart is
provided 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[RRRRR0 Ol RBRB(R0 O[RRS 830 OlRRBRRBI0 -
2 sessseseses : sesestass Ll
© OFHBO) PEEROI Qleeses R PREROS:
D (o] (%o OFRRRRRRER0 O O 0 O oo g C'
Rear View Of | PinA Pin EL Pin A Pin EL Pin A Pin EL Pin A Pin EL |
/O Frame

Figure 5-11 Split Frame ELCO/EDAC Rear Panel - Conector and I/O 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 5-5, 5-6 and 5-11 for Proper CotoreOrientation
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.
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5.6.3 SpPLIT FRAME 6-PIN DETACHABLE CONNECTOR REAR PANEL

There are 64 6-Pin I/O connectors on a rear pdnatled 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 5-12 illustrates the split frame 6-pamnector rear panel and identifies connectordayo

The mating plug used with the rear panel connedsaassolder-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.

AES digital channels contain a pair of audio sign#ierefore each AES signal cable is connected to
only one set of connector pins on each 6-pin canethus, the 64 input connections of each bank
allow for two physical connection points in eaclygibal connector for each AES digital audio signal.
One set of pins allows input sources or outputadgyto be AC coupled to the router and the othier se
allows signals to be DC coupled. The AES Digitduomn in the pin-out chart identifies the pins that
provide DC coupling to the signal and the pins fravide AC coupling; you may use either set of
connector pins, depending on how you wish to contiecsignal to the router.

When connecting analog input or output signals egtlof connector pins is used for a separateesing|
channel, balanced audio input or output. Analogiduutputs MUSTbe connected to a high-
impedance load, 20K Ohms. When wiring UNBALANCED analog output sidgmto external loads,
NEVER connect the negative (-) output terminal to angmal connection point or to ground. The
negative terminal MUSDe left floating.

Depending on the system configuration, each coonéenk may support input or output signals. The
following connector pin-out data is applicable &ther signal typeCarefully follow pin-out data
provided in this text when assembling male matilug gonnectors to prevent inadvertent signal
swapping. If at all possible, use a continuity nueament device to verify cable connections before
attaching mating connectors to DRS rear panel ciore

Connector orientation and pin identification diagsaare provided by Figure 5-7. Figure 5-12 provides
a detailed view of 1/0O connector numbering layautthe split rear panel and Figure 5-9 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 5-12 6-Pin Connector Split Rear Panel — Carector Numbering Layout
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Table 5-4 6-Pin Detachable Split Frame Rear Panel Connector Pin-Out Chart

Pin-Outs By Connector Bank and Input/Output Channel
Refer To Figures 5-7, 5-9 for Connector Pin Diaggam
and Figure 5-12 for Rear Panel Layout and Chanssighments
Rear Rear

Comector| Dl | A7 | Pos Moo | S| | conmocir Dt | A7en | P Moo | roud
B;?}L i/r CAhl;nlgel Channel| Pin | Pin Pin g;rr?k i/r CAhl;nlgel Channel| Pin | Pin Pin

Bank 2 Bank 2

Ji/333| L&z 1 g 1| 2 3 3127344 238241 23 | 1 | 2 3
ji/333 | L&z o 5 | 6 4 3127344 2382% | o4 | 5 | 6 4
321334 3&4 1 3 1| 2 3 137345 228201 o5 | 1 | 2 3
321334 3&4 1 4 5 | 6 4 3137345 25828 | 26 | 5 | 6 4
337335 248 15 1| 2 3 141346 27828 1 o7 a1 | 2 3
337335 | 285 1 6 5 | 6 4 141346 27828 | 28 | 5 | 6 4
Jar336 | [&8 1 7 1| 2 3 15/347| 294301 29 | 1 | 2 3
41336 | &8 1 g 5 | 6 4 J15/347| 23830 30 | 5 | 6 4
351337 | 9&10 1 o 1| 2 3 J16/3ag| 34321 31 | 1) 2 3
351337 Q&0 10 | 5 | 6 4 16734 318321 35 | 5 | 6 4
367338 | ML&LZ g 1 |2 3 177349 338341 33 | 1| 2 3
36/338 | 2&121 15 | 5 | 6 4 3171349 33834\ 34 |5 | 6 4
371339 | 13&141 43 1 |2 3 187350 34301 35 | 1| 2 3
371339 | 3&141 14 | 5 | 6 4 187350 30835 | 36 | 5 | 6 4
387340 | 12&L6 145 g | 3 197351 374381 37 1) 2 3
387340 | P& 16 | 5 | 6 4 J19/351| 37838\ 38 | 5 | 6 4
397341 | LT&I8 47 g ] 3 3207352 398401 39 | 1 | 2 3
397341 (T&18 1 18 | 5 | 6 4 3201352 39840140 | 5 | 6 4
3107342 198201 49 | g | o 3 217353 AL&A2 1 41 ) 2 3
310/3a2) &2V |20 | 5 | 6 4 3211353 #1842\ 42 | 5 | 6 4
117343 2L&220 o1 a1 | 2 3 3221354 238441 43 1| 2 3
117343 218221 55 15 | 6 4 3221354 $384% | 4 |5 | 6 4
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Table 5-4 6-Pin Detachable Split Frame Rear Panel Connector Pin-Out Chart (Cont.)

Rear Rear
Panel AES Panel AES
Connector| Digital Analpg Pos. | Neg. Grqund Connector| Digital Analpg Pos.| Neg. Grqund
! Audio | (+) (-) | (Shield) : Audio | (+) (-) | (Shield)
Number Audio ch Il pi Pi Pi Number Audio ch Il pi Pi Pi
Bank 1/ Channel anne in in in Bank 1/ Channel anne in in in
Bank 2 Bank 2
45 & 46 55 & 56
J23/J55 bC CPLD 45 1 2 3 J28/J60 DC CPLD 55 1 2 3
45 & 46 55 & 56
J23/J55 AC CPLD 46 5 6 4 J28/J60 AC CPLD 56 5 6 4
47 & 48 57 & 58
J24 [ J56 DC CPLD 47 1 2 3 J29/J61 DC CPLD 57 1 2 3
47 & 48 57 & 58
J24 [ J56 AC CPLD 48 5 6 4 J29/J61 AC CPLD 58 5 6 4
49 & 50 59 & 60
J25 /357 bC CPLD 49 1 2 3 J30/J62 DC CPLD 59 1 2 3
49 & 50 59 & 60
J25 /357 AC CPLD 50 5 6 4 J30/J62 AC CPLD 60 5 6 4
51 &52 61 & 62
J26 /J58 DC CPLD 51 1 2 3 J31/J63 DC CPLD 61 1 2 3
51 &52 61 & 62
J26 /J58 AC CPLD 52 5 6 4 J31/J63 AC CPLD 62 5 6 4
53 & 54 63 & 64
J27 /359 bC CPLD 53 1 2 3 J32/J64 DC CPLD 63 1 2 3
53 & 54 63 & 64
J27 /359 AC CPLD 54 5 6 4 J32/J64 AC CPLD 64 5 6 4

5.6.4 SpLIT FRAME MIXED ELCO/EDAC AND BNC CONNECTOR REAR PANEL

There are two ELCO/EDAC /O connectors and 32 BNZ donnectors on the mixed rear panel,
divided into two banks of 64 channels. Figure SHi3trates the mixed rear panel and identifies I/O
connector layout. Carefully follow the connectoydat 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
= JEgEREERy |  (ofEREERRY 5 ® 4D 14 (17 20 3 6 29 32 o
= SR S UCllLELE:
o I | EEEEE B | Donpnes®s GO o
Pin A/ Pin EL/ Pin A Pin EL

Figure 5-13 Split Frame Mixed ELCO/EDAC and BNC Canectors
Shown By Channel Bank and Connector Position
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ELCO/EDAC Connector Wiring

Figure 5-13 illustrates the mixed rear panel amatifies 1/O 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 rear panels are manufactured using EDAC Rrt 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 owggatthe 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 5-5
and Figure 5-6.

Carefully follow connector pin-out data provided by Tabl8 8hen assembling connector blocks to
prevent inadvertent signal swapping. If at all gass 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 5-18] the channel assignment chart, Table 5-5, when
attaching cables to the BNC connectors on the migadpanel.

There are 32 BNC connectors for connector bank 2 otne mixed rear panel,
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 REAR PANEL

There are 32 6-pin detachable I/O connectors ari8i\82 I/0O connectors on the mixed rear panel,
divided into two banks of 64 channels. Figure SHistrates the mixed rear panel and identifies I/O
channel layout. Carefully follow the connector layand 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) ————>

—

= o (o (] fof bod [of fof [ fod [ k)2 (5) ®) (1) (9 (17 @0 @3) @6 29 32 =
[ (o] [e3 [ ol fd ol fsd e [d (D ® ®) (9 (2 (15 (18 @9 29 €7 80
§ (53 [ fd i ol o ] AL DD D 03 10 92252860 POR] o

-

-

0
]

Figure 5-14 Split Frame Mixed 6-Pin and BNC Conndors
Shown By Channel Bank and Connector Position

6-Pin Detachable Connector Wiring

Figure 5-14 illustrates the mixed rear panel amatifies connector layout. The bank 1 6-pin detatha
connectors follow the same pin-outs and channelbm@unimg 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 5-7. Figure 5-14 provides
a detailed view of 1/0O connector numbering layautthe mixed rear panel and Figure 5-9 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 5-1a the channel assignment chart, Table 5-5, when
attaching cables to the BNC connectors on the migadpanel.

There are 32 BNC connectors for connector bank 2 otine mixed rear panel,
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. Etwte code channel is routed as two signals, so 64
physical inputs equate to 128 routing signals; thedefore the single, dedicated block fills theawaty
of the frame and the DXE port to which it is ateghTime code frames may be fitted with any of the
connector-type rear panels used for dedicated dratites; however, connection pin-outs for the
ELCO/EDAC and 6-pin detachable connector rear gaaued different than with audio signals.

DRS rear panels, with the exception of the BNC pearel, provide 128 physical input connections,
only 64 of which are used with a time code inpubwtput frame. Both single-ended and differential
time code sources may be connected to a routerBAi@CO/EDAC or 6-pin detachable connector rear
panels. Pin-out charts contained in the followiagagraphs identify how to connect input sources and
output channels for single-ended or differentiadizap schemes. In the case of a BNC rear panel, all
inputs and outputs are connected as single-endgdeso
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5.7.1 BNC CONNECTOR REAR PANEL FOR TIME CODE

There are 64 BNC I/O connectors on a rear paneh eannects to a source of single-ended time code.
BNC rear panel I/O channel layout for time codelentical to the audio layout as shown in Figur& 5-
Carefully follow the connector layout and chanmidritification chart when completing time code
connections to the DRS router to prevent inadveggmal swapping.

5.7.2 ELCO/EDAC CONNECTOR REAR PANEL FOR TIME CODE

There are four ELCO/EDAC 120 pin connectors used ogar panel, each providing 16 input or output
time code connections, for a total of 64 connestidiigure 5-15 illustrates the ELCO/EDAC rear panel
for time code signals and identifies I/O connectayout. Notice that the set of pins associatet wie
first numerical input of each connector (1, 33268 97) is located on lower left side of connector.

ELCO/EDAC rear panels are manufactured using EDAC Rrt 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 time code inputs and outputs tedbter, the 64 connections may be single-ended or
differential. Detailed pin-out diagrams are prodd®y Figure 5-5 and Figure 5-6; 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
= S o ‘
S e s SR eses soesagesese
> — o A =
REREROSN© C RO SR80
o o sesssasicsessss sadsasiatet
Rear View Of Pin A/ Pin EL/ Pin A/ Pin ELX Pin A Pin EL/

1/0 Frame

Figure 5-15 ELCO/EDAC Time Code Rear Panel - Conreor and 1/0 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 5-15, 5-5 and 5-6 for Proper CotoreOrientation
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 SINGLE-ENDED AL BE 16, 32, 48, 64 SINGLE-ENDED DR 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 REAR PANEL FOR TIME CODE

There are 64 6-Pin I/O connectors on a 6-pin cdongéear panel, 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 rear panel. Figure 5-7 illustrategical 6-pin connector rear panel and shows in
detail the orientation of rear panel connectors@nebut 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 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 time code inputs and outputs tedbter, the 64 connections may be single-ended or
differential. Connector orientation and pin ideieation diagrams are provided by Figure 5-7. Fidute

8 provides a detailed view of I/O connector numgtayout and Figure 5-9 illustrates channel I/® pi
arrangement for a typical 6-pin connector. Tablei§-a detailed I/0O channel pin-out chart for time
code signal connection.

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

Rear Panel  Time Code Pos. | Neg.| Ground F?aer?erl Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Channel Pin Pin Pin
Number
3 1 5 3 J5 5 5 3
SINGLE-ENDED SINGLE-ENDED
1 5
J1 DIFFERENTIAL 5 6 3 J5 DIFFERENTIAL 5 6 3
2 6
J2 SINGLE-ENDED 5 3 J6 SINGLE-ENDED 5 3
2 6
J2 DIFFERENTIAL 5 6 3 J6 DIFFERENTIAL 5 6 3
3 7
J3 SINGLE-ENDED 5 3 J7 SINGLE-ENDED 5 3
3 7
J3 DIFFERENTIAL 5 6 3 J7 DIFFERENTIAL 5 6 3
4 8
J4 SINGLE-ENDED 5 3 J8 SINGLE-ENDED 5 3
4 8
J4 DIFFERENTIAL 5 6 3 J8 DIFFERENTIAL 5 6 3
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Table 5-7 6-Pin Connector Rear Panel for Time Code Channel Pin-Out Chart (Cont.)

Rear Panel  Time Code Pos. | Neg.| Ground F?aer?erl Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin N Channel Pin Pin Pin

umber
9 21
J9 SINGLE-ENDED S 3 J21 SINGLE-ENDED S 3
9 21
J9 DIFFERENTIAL S 6 3 J21 DIFFERENTIAL S 6 3
10 22
J10 SINGLE-ENDED S 3 J22 SINGLE-ENDED S 3
J10 10 5 | 6 3 J22 22 5 6 3
DIFFERENTIAL DIFFERENTIAL
11 23
Ji SINGLE-ENDED ; 3 J23 SINGLE-ENDED S 3
J11 11 5 | 6 3 J23 23 5 6 3
DIFFERENTIAL DIFFERENTIAL
12 24
J12 SINGLE-ENDED > 3 J24 SINGLE-ENDED S 3
J12 12 5 | 6 3 J24 24 5 6 3
DIFFERENTIAL DIFFERENTIAL
13 25
J13 SINGLE-ENDED > 3 J25 SINGLE-ENDED S 3
J13 13 5 | 6 3 J25 25 5 6 3
DIFFERENTIAL DIFFERENTIAL
14 26
J14 SINGLE-ENDED ; 3 J26 SINGLE-ENDED S 3
J14 14 5 | 6 3 J26 26 5 6 3
DIFFERENTIAL DIFFERENTIAL
15 27
J15 SINGLE-ENDED S 3 327 SINGLE-ENDED S 3
J15 15 5 | 6 3 327 27 5 6 3
DIFFERENTIAL DIFFERENTIAL
16 28
J16 SINGLE-ENDED > 3 J28 SINGLE-ENDED > 3
J16 16 5 | 6 3 J28 28 5 6 3
DIFFERENTIAL DIFFERENTIAL
17 29
I SINGLE-ENDED ; 3 J29 SINGLE-ENDED ; 3
17 17 5 | 6 3 J29 29 5 6 3
DIFFERENTIAL DIFFERENTIAL
18 30
J18 SINGLE-ENDED S 3 J30 SINGLE-ENDED S 3
J18 18 5 | 6 3 J30 30 5 6 3
DIFFERENTIAL DIFFERENTIAL
19 31
J19 SINGLE-ENDED > 3 J31 SINGLE-ENDED > 3
J19 19 5 | 6 3 J31 31 5 6 3
DIFFERENTIAL DIFFERENTIAL
20 32
J20 SINGLE-ENDED S 3 J32 SINGLE-ENDED S 3
J20 20 5 | 6 3 J32 32 5 6 3
DIFFERENTIAL DIFFERENTIAL
Table 5-7 Continued on Page 5-28 for Connectors J33J64
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Table 5-7 6-Pin Connector Rear Panel for Time Code Channel Pin-Out Chart (Cont.)

Rear Panel  Time Code Pos. | Neg.| Ground F?aer?erl Time Code Pos. | Neg. Ground
Connector| Input/Output (+) (-) | (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin N Channel Pin Pin Pin
umber
33 46
J33 SINGLE-ENDED 5 3 J46 SINGLE-ENDED 5 3
J33 33 5 | 6 3 J46 46 5 6 3
DIFFERENTIAL DIFFERENTIAL
34 47
J34 SINGLE-ENDED 5 3 Ja7 SINGLE-ENDED 5 3
J34 34 5 | 6 3 347 47 5 6 3
DIFFERENTIAL DIFFERENTIAL
35 48
J35 SINGLE-ENDED 5 3 J48 SINGLE-ENDED 5 3
35 48
J35 DIFFERENTIAL 5 6 3 J48 DIFFERENTIAL 5 6 3
36 49
J36 SINGLE-ENDED 5 3 J49 SINGLE-ENDED 5 3
J36 36 5 | 6 3 J49 49 5 6 3
DIFFERENTIAL DIFFERENTIAL
37 50
J37 SINGLE-ENDED 5 3 J50 SINGLE-ENDED 5 3
337 37 5 | 6 3 J50 50 5 6 3
DIFFERENTIAL DIFFERENTIAL
38 51
J38 SINGLE-ENDED 5 3 J51 SINGLE-ENDED 5 3
J38 38 5 | 6 3 J51 51 5 6 3
DIFFERENTIAL DIFFERENTIAL
39 52
J39 SINGLE-ENDED 5 3 J52 SINGLE-ENDED 5 3
J39 39 5 | 6 3 J52 52 5 6 3
DIFFERENTIAL DIFFERENTIAL
40 53
J40 SINGLE-ENDED 5 3 J53 SINGLE-ENDED 5 3
40 53
J40 DIFFERENTIAL 5 6 3 J53 DIFFERENTIAL 5 6 3
41 54
Ja1 SINGLE-ENDED 5 3 J54 SINGLE-ENDED 5 3
41 54
Ja1 DIFFERENTIAL 5 6 3 J54 DIFFERENTIAL 5 6 3
42 55
J42 SINGLE-ENDED 5 3 J55 SINGLE-ENDED 5 3
42 55
J42 DIFFERENTIAL 5 6 3 J55 DIFFERENTIAL 5 6 3
43 56
J43 SINGLE-ENDED 5 3 J56 SINGLE-ENDED 5 3
43 56
J43 DIFFERENTIAL 5 6 3 J56 DIFFERENTIAL 5 6 3
44 57
Ja4 SINGLE-ENDED 5 3 J57 SINGLE-ENDED 5 3
44 57
Ja4 DIFFERENTIAL 5 6 3 J57 DIFFERENTIAL 5 6 3
45 58
J45 SINGLE-ENDED 5 3 J58 SINGLE-ENDED 5 3
45 58
J45 DIFFERENTIAL 5 6 3 J58 DIFFERENTIAL 5 6 3
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Table 5-7 6-Pin Connector Rear Panel for Time Code Channel Pin-Out Chart (Cont.)

Rear Panel Time Code Pos. | Neg.| Ground F?aer?erl Time Code Pos. | Neg. Ground
Connector Input/Output (+) ) (Shield) Connector Input/Output (+) ) (Shield)
Number Channel Pin Pin Pin Channel Pin Pin Pin
Number
59 62
J59 SINGLE-ENDED 5 3 J62 SINGLE-ENDED 5 3
59 62
J59 DIFFERENTIAL 5 6 3 J62 DIFFERENTIAL 5 6 3
60 63
J60 SINGLE-ENDED 5 3 J63 SINGLE-ENDED 5 3
60 63
J60 DIFFERENTIAL 5 6 3 J63 DIFFERENTIAL 5 6 3
61 64
J61 SINGLE-ENDED 5 3 J64 SINGLE-ENDED 5 3
61 64
J61 DIFFERENTIAL 5 6 3 J64 DIFFERENTIAL 5 6 3

5.8 DRSINTERCONNECT CABLES

Ethernet Connections and TDM bus interconnects dmtvirames are made using common CAT5x
cable and RJ-45 connectors. Two types of Etheat@es are commonly available: those that are
“straight-thru” pin-for-pin and “crossover” cablésat have transmit leads (TX+ and TX-) and receive
leads (RX+ and RX-) exchanged between the two adonends according to a specified pin-out
standard. All DRS connections, both TDM bus anceEtht, can use either type of cable. Auto-detect
circuitry determines the type of cable used andasgdtoper internal connections accordingly. This
operation is totally transparent and requires rerajor 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 conneance 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 interconnectesldlways use high quality cable and connectors,
use a good crimping tool and follow proper techeigithen installing connector ends to the cable run.
An improperly installed connector end can serioaldgrade performance of the DRS system. For
consistency, PESA recommends that you wire allesaf$ pin-for-pin “straight-thru” (no TX/RX
crossover) using the EIA/TIA 568B "standard" catode scheme shown in Figure 5-16. Pin numbering
for a standard RJ-45 connector is also providdeignre 5-16 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 5-16 EIA 568B Color Code for Ethernet Cableand RJ-45 Pin-Out Diagram

INTRA-SYSTEM CABLING AND CONNECTIONS

From the simplest to the most complex system, @esthllation requires some degree of intra-system
cabling between the various frames comprising tR&Douter. The number and type of intra-system
cables will vary by system and depends on the nuwibsgnal frames, number of DXE frames and
whether or not system redundancy is incorporategaRiless of the number and length of cables
ultimately used for configuration, there are thiygees of intra-system connections possible for &DR
installation: TDM data bus, DXE Fiber Optic Link§{sed) and Ethernet connection. Each connection
type is identified and discussed in the followiragggraphs.

TDM DATA Bus

Data “packets” are routed between frames over TRk thus connections. When installing TDM bus
cable, there are very few constraints on routirgy@acement. You will obtain best performance and
highest signal integrity by using a high quality T3 cable for interconnection. Plan your instadlati

by determining the location of signal frames anel e shortest, most direct path possible for nmni
cables between frames. Be sure that the RJ-45 cwmren each cable end is properly wired per pinh-ou
or wire color code and that the connector is ség@ttached to the cable wires. If possible use an
Ohmmeter or other signal tracing device to vergptuity of interconnecting cables before instagli
them to DRS frames.

DO NOT CONNECT THE TDM BUS
CONNECTORS TO AN ETHERNET NETWORK!
Even though the TDM bus connections are made usirigJ-45 connectors
and CATS5E cable, they SHOULD NOT attempt to be madé¢hrough the
facility LAN. The TDM bus operating parameters require dedicated, point-
to-point connections, and WILL NOT function over anetwork!!
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128X128 SystemsTo configure a basic 128X128 router, install Ti®M bus cable between signal
frames and the DXE as shown in Figure 5-17. TDMdnmnectors are located on the left and right side
of the signal frame chassis rear panel, and arlwer of the pair of RJ-45 connectors. When
connecting a single DXE (non-redundant) systemneonthe Primary TDM Bus Connector on both the
input and output frames to the DXE Frame Port cotuns.

Primary TDM Bus Secondary TDM Bus
Connector Connector

Signal Frame 1

o -
1/0 Frame Ports 1/0 Frame Ports
1 2 3 4
[ B IL ]
Signal Frame 2
= - ) -} a = -1 © g =
o = o
D L o o -4 o <] o G' ¥ C‘
Primary TDM Bus CAT 5E Cable Fitted With RJ-45 Secondary TDM Bus
Connector Connectors Used For Frame Connector

Intra-Connection.
Maximum Length: 100 Meters

Figure 5-17 TDM Bus Connection
(Non-Redundant TDM Bus)

In addition to completing installation of the TDMi$cables between signal frames and the DXE, you
must also configure the DXE 1/O frame ports for tyy@e of signal frame connected to each. In the
hook-up scenario of Figure 5-17, signal framesd Znould be dedicated input or output, or split
frames (audio only) with various combinations @ kapability possible. You would use the GUI
control application to configure each 1/O port. iBailission of the port configuration procedure is
presented in Chapter 7 or 8 of this manual, depgnain the control application used. Remember, all
active 1/O ports on all DXE frames must be confegithrough the GUI.
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If TDM bus redundancy is desired, the installatiequires a second DXE frame. In this installatiee u
the TDM Bus connectors identified as Primary DXEnt@rconnect TDM bus cables from signal
frames to the Primary DXE frame as shown in Figu, and the Secondary DXE connectors to form
the second TDM bus with the Redundant DXE framés Tristallation provides full TDM bus
redundancy. Should cables from the signal frambeqrimary DXE become disconnected or data
become unavailable or unusable for whatever realerredundant DXE, and the secondary bus, will
immediately become the primary bus and keep the TiMlintact between the signal frame, with no
signal interruption. Figure 5-18 illustrates a nedant TDM bus system. Use this figure as a guide fo
installation of cables.

Primary TDM Bus Secondary TDM Bus
Connector Connector
Signal Frame 1 :
- (3 o .1 Q o 3 =} o -
// o o O ol o \\
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 1/O Frame Ports . 2 /0 Frame Ports HM 1/O Frame Ports €
] EEO0 B000 66| o ﬁﬁm B0 08| o
Signal Frame 2
- & ] [ a &) B B ] -
= -
b [ o 6 b o ﬂu 0
- o
Primary TDM Bus CAT 5E Cable Fitted With RJ-45 Secondary TDM Bus
Connector Connectors Used For Frame Connector
Intra-Connection.

Maximum Length: 100 Meters

Figure 5-18 TDM Bus Connection
(Redundant TDM Bus)

Expanded SystemsTo configure an expanded system using one or DXie frames, each signal
frame must be connected to a DXE. Figure 5-19ti&iss cabling for an expanded system using eight
signal frames and a single DXE. Just as in a 128Xd&Xallation, the TDM bus from each signal frame
must be interconnected with the DXE in numericgussce with its audio channel blocks.
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CAT 5E Cable Fitted With RJ-45 Connectors
Used For Signal Frame To DXE Connections.

Maximum Length: 100 Meters Each Cable
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Figure 5-19 TDM Bus Connections -
Signal 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 tligeshortest, 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 cowrtlrs, transmit and receive, are required for a
two-way communication system. The two conductaracatto DXE rear panel receptacle
connectors.
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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 connector ends to fibdfcopable, or when splicing two cable ends
together. In some installations it may be necesshny to routing requirements or other
constraints, to run bulk cable and attach connsaoce 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 ofcEs1 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 prangrthe services of a trained fiber technician,
certified for fiber terminations, to install conmecs and verify cable continuity before
proceeding with DXE interconnection.

3. One final point on dealing with optical cable -sa&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(titngcend 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-atd 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 5-20. Table 5-8 is a hook-up chart providiogck reference for determining proper DXE to
DXE frame connection.
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Figure 5-20 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.

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.
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5.10 PESACONTROL SYSTEM INSTALLATION

PESA router installations have two major contrateyn components: frame controllers and a system
controller that interface through a communicatiootpcol. A frame controller card is located in gver
video routing chassis and every DRS DXE frame; asdhe name implies, is the control component
for functions within the particular frame in whidhs installed. In a typical PESA installationgtle is
only one system controller, or two for systems witintrol bus redundancy. The system controller
interfaces with all frame controllers, remote cohpanels and a host computer. Its function is to
oversee operation of the entire router installatisough commands and communication with the
individual frame controllers.

With DRS systems, PERC1000 (P1K) identifies thenfracontroller circuitry installed in each DXE
frame. P1K uses a 10/100 Ethernet protocol for cameoation and must be paired with a PESA system
controller, such as the PERC2000, to complete fR8 Dontrol system 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 contrakctions to the DRS router through the
P1K components; but is also the master contraflenther PESA routing and switching components,
such as a Cheetah Video Matrix Router. This is shpistorially by Figure 5-21.

Video Router

RCP Control Panet ... _ _Vldeohrouter = 4
Daisy-Chain Bus PESA Routing Switcher |
(Up To 4 RCP Chains) Control (PRC) Bus \ | |
Frame I
Router
Control Panel Control Panel Constﬁﬁ:’rgnel Cor?ﬁ}%rgnel l Cogtal’%ler Functions I
. P2K System I
i ! 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 5-21 Example PESA Router Control System

With PESA installations there are two very distimethods by which the system controller circuitry
can be housed in the router system:

1. In some installations, the system controller circard is mounted in a stand-alone rack frame
with a power supply and the necessary externalexors. Only one system controller card is
required for any system, however, a second cardoeagstalled in the rack frame to provide
full system redundancy in the event one of thesatobuld have a failure.
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2. Cheetah Video Matrix Switcher frames are desigodibuse the system controller circuit
card(s) internal to the switcher chassis. Slotgaveided in the matrix frame for up to two
controller cards. Only one is required for systgaration, but two may be used for system
redundancy, if desired. RJ45 connectors on theowsgetcher rear panel allow the system
controller(s) to connect to an Ethernet hub.

For true redundant system operation, not onlywaoeftame controller modules required in each router
frame, but two system controller cards are alsaired. When two system controller cards are present
in a router system there are actually two systentrobports on the network, however, only one @& th
system controllers is the “active” controller aydime.

5.10.1 CLOSED ETHERNET LooP CONFIGURATIONS

You may choose to interconnect the DRS and systennaller components using a closed loop
Ethernet that does not require any of the compasnaaplaced on the facility network, as illustrabgd
Figure 5-22. This example illustrates Ethernet eations made through a typical video router rear
panel and a single DXE frame.

In order for the host PC to communicate with th&@o components, its IP address and other network
parameters must be set to a value that allows'firtd” the router components with the following
factory configured IP address values:

- PERC1000 Frame Controller(s) — 192.168.1.201
- PERC2000 System Controller — 192.168.1.220

Once the system controller, frame controllers apst RC are communicating, you may use the software
control application to set the network parametgush as IP address, subnet mask and gateway, of the
router components to any value best suited to ymiallation, refer to Paragraph 6.4.

Follow Figure 5-22 and connect router components dellows:

¢ Install a Cat5 Ethernet cable between the PrimazynE Controller Ethernet Po&, on DXE
rear panel and any open port on Ethernet Swich,

¢ Install a Cat5 cable between the Primary SystentrGler Ethernet Por3, labeled as SLOT
A on video frame rear panel (or stand-alone coletr@hassis) and any open port on Ethernet
Switch, C.

e Install a Cat5 cable between the Ethernet Portosh RC D, and any open port on Ethernet
Switch, C.

e |f the DXE is equipped with an optional Secondargrie Controller, install a Cat5 cable
between Ethernet PoiE, on DXE rear panel and any open port on Ethemats, C.

e |f the router system is equipped with an optioned@dary System Controller, such as a second
PERC2000 circuit card in the video router frametati a Cat5 cable between Ethernet Fert,
labeled as SLOT B on video frame rear panel ando@ey port on Ethernet Switc@,

e |If multiple DXE frames are used in the DRS systarstall a Cat5 cable between the Ethernet
port of every frame controller in the system arnb# to the closed-loop Ethernet.
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Video Routing Frame with Internal System Controller Card(s) — Rear Panel (Typical)

Figure 5-22 System Cabling — Closed Ethernet Loop

5.10.2 INTEGRATE DRS ROUTER INTO FACILITY NETWORK

Adding DRS or other PESA router components to yaaitity network greatly increases system
flexibility and user access; and also allows yolotate router frames and control panels for marimu
convenience and shortest video cable runs. Etheomenunication between each DRS P1K frame
controller, the system controller and host PC rsdaated over the facility network.

In order for DRS system components to communicaténe network, the IP address and other network
parameters of each router component must be setatue that is compatible with the network; usuall
to values assigned by the facility IT administrator

DRS system components are preset to the follof@otpry configured IP address values:
- PERC1000 Frame Controller(s) — 192.168.1.201
- PERC2000 System Controller — 192.168.1.220

Once the system controller, frame controllers am&t RC are communicating, you may use the software
control application to set the network parametgush as IP address, subnet mask and gateway, of the
router components to any value best suited to ywtallation, refer to Paragraph 6.4.

Figure 5-23 and the procedure sequence belowIBn&&S to the facility network using an Ethernet
switch to minimize the number of direct network neations.

Using the switch is not a requirement for instadiat and it is permissible to connect any router
component directly to a facility network drop.

Host PC for the software control application mayabg compatible computer installed on the facility
network.

Follow Figure 5-23 and connect router components dellows:
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¢ Install a Cat5 Ethernet cable between the Primazyne Controller Ethernet Po&, on DXE
rear panel and any open port on Ethernet Swiclor directly to an available facility network
drop,D.

¢ Install a Cat5 cable between the Primary SystentrGler Ethernet Por3, labeled as SLOT
A on video frame rear panel (or stand-alone col@rahassis) and any open port on Ethernet
Switch, C, or directly to an available facility network drdp.

e If an Ethernet switch is used, Install a Cat5 céleteveen any open port on Ethernet Switch,
and an available facility network drop, to interface the router components with the house
network.

¢ |Install a Cat5 cable between the Ethernet Portosh RC E, and any open port on Ethernet
Switch, C, or directly to an available facility network drdp.

e |f the DXE is equipped with an optional Secondargre Controller, install a Cat5 cable
between Ethernet Poik, on DXE rear panel and any open port on Ethemats, C, or
directly to an available facility network drop,

e |f the router system is equipped with an optioned@dary System Controller, such as a second
PERC2000 circuit card in the video router frametati a Cat5 cable between Ethernet F@rt,
labeled as SLOT B on video frame rear panel ando@ey port on Ethernet Switc@, or
directly to an available facility network drop,

e |If multiple DXE frames are used in the DRS systarstall a Cat5 cable between the Ethernet
port of every frame controller in the system andpan Ethernet Switch port, or directly to an
available facility network drop.

@ J— Secondary Frame Controller Ethernet Port Primary Frame Controller Ethernet Port —\®

DRS DXE Links

1/0 Frame Ports 1/0 Frame Ports

-

4
\
\

Host
Computer
Running
Software
Control
Application

Video Routing Frame with Internal System Controller Card(s) - Rear Panel (Typical)

Figure 5-23 System Cabling — Network Based DRS Rtar
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5.11 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. Theretato 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 adoege 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 DRSeysframe 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.

5.12 INITIAL POWER-UP

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

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

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

e Check that all circuit cards and power supply/aoligr modules are securely installed in each
system frame.

o Verify settings of the rotary configuration switehen 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, ehulinich must be connected to source of primary
power.

e Apply power to all frames in the system.

e Wait a few seconds for each frame to perform pmeboot-up, and observe status of the
ERROR LED located on front edge of each logic @adhown by Figure 5-24.

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

e Verify that the LED is off on all DRS frames.
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‘ERROR” LED - Verify This Idicator Is Not Lit

FIGURE 5-24 ERROR LED Location

e Once the initial power-up procedure is completedlbiframes, replace front panels on each
frame by aligning front panel and tightening twarttbscrews, Figure 5-25.

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

Figure 5-25 Front Panel Replacement
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Chapter 6 Introduction to DRS Operation

6.1 ROUTER SYSTEM CONTROL SOFTWARE

A major component of a DRS router installationhis $ystem control application software installegion
Windows™ based PC that serves as a “host” comparténe router installation. All control and set-up

operations for the entire router system, includd®RfS, are done through the control software graphica
user interface (GUI) communicating with the indivéd frame controller(s) located in each DXE frame,
and the system controller hardware located exteéondle DRS router.

In order to prepare a DRS system for operationgthee two distinct configuration procedures that
must be performed — hardware configuration andarocnfiguration. Both types of configuration
procedures are accomplished by entering or editimgiguration data through screens of the control
application and downloading data to the controllers

PESA’'s PERC2000 system controller is shipped witbratrol software application specifically for use
with that controller. PESA also offers Cattraxoftware application that allows unified controlaof
wide range of PESA routers and signal processohsleWoth applications provide full control for
creating and editing DRS hardware and router candigon files, the user interface is different.|Ful
procedures pertinent to hardware configuration@R&-specific control functions for each control
application are presented in Chapter 7 (PERC2000 &tdl Chapter 8 (Cattrax) of this User Guide.

The following discussion of DRS configuration igpéipable to both software control products.
Regardless of which application is used, when yabecs a status or control screen for any channel
group, DRS hardware configuration is read fromabtve frame controller module for the channel
group DXE and the pertinent configuration dataispldyed by the screen or menu. Through the control
application, you may view or modify existing confrgtion settings or data. As configuration data is
entered or modified on the GUI screen, it is stdingdhe control application on the host PC — arlgl on

on the host PC. Changes entered do not get wtitdre frame controller, or become active, un# th
operator issues a command from the control applicad download the hardware configuration data.

6.2 HARDWARE AND ROUTER CONFIGURATION FILES

Hardware configuration is where the PERC1000 (P Hfame 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. Althoagtiware configuration functions are performed
through the router control application, the systemtroller hardware has no real intervention is thi
procedure.

Also as part of DRS configuration it is possiblesat several audio characteristics for individagbit

and output channels, such as gain, balance, phasesion and stereo remedies. This configuratida da
is not saved as a part of the router configurdilenhowever, it may be saved as a separate fite o
storage media for future modification or use. Aucharacteristics are discussed in Paragraph 7.8
(PERC2000 GUI) and 8.10 (Cattrax) of this manual.

In order for thesystem controller to operate, Router configuration file must be written and loaded into
controller memory. This file contains programmirggalfor individual sources and destinations such as
where (frame and physical connector) each signahects to the system, the type of signal and names
you wish to associate with each; as well as switghevels, components, source groups, destination
groups, and other system functions.
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Router configuration procedures are typically perfed when configuring an entire router system as a
function of installing the system controller. Prdaeal steps for creating or editing a router
configuration file are included with system conlieoldocumentation. If the router configuration fge

not already programmed into the system contratleif you need to modify the configuration to ingt
audio signal assignments, please refer to the Gagfte for your specific system controller devicel an
control software application.

It is through router configuration that audio silgnavailable through DRS can be paired with video
signals in a video matrix frame for AFV or breakavegavitching as a group. In many installations,
remote control panels are located at operatoostgtr consoles; these are programmed through the
router configuration file and allow an operatorctmtrol designated functions of the router from a
remote station.

A router configuration file may be named and saaaiving it to be retrieved to the host PC for fietu
modification or use. Multiple router configuratifiles may be written, stored and loaded to theesyst
controller as needed to allow quick access of iffeoperational set-ups for the routing system.
Remember, however, thtiie act of generating, editing or saving a router configuration file does not
download the configuration data to the system controller.

With respect to the DRS router, all control systamponents (system controller, host PC running the
control application software, and up to 16 PERC1@@Me controllers) communicate over a standard
10/100 Ethernet link. Any DRS system must havesaesy controller interfacing with the PERC1000
frame controller(s) located in each DXE frame tatcol operation of the router. Hardware and router
configuration, operation and monitoring functiorfishe DRS are all accomplished using tools avadabl
through the control application. If the control 8ra components are not set-up for either standealon
network or LAN Ethernet communication, establisis #onnection before continuing. In order to
upload or download a router configuration file, nipaperational parameters or perform
monitoring/diagnostic functions to the DRS systéme, host PC and control application must have an
established link with the system controller.

6.3 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 inmput eutput channel assignments. This is done bingett
the rotary switch located on the frame mid-plangufe 6-1 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 indinal frame; and also, based on the setting anceasidr
offset assigned, determined whether the contrellés(functioning in the primary or redundant DXE
frame for the channel group.

EF012
D 3
s
987°

Figure 6-1 Rotary Switch Location — DXE Mid-Plane(Internal to Frame)
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Three operational parameters for an individual O¥ne are determined by the setting of this switch:

DXE I/O Range -

Assigns the input and output channel group pseskby the DXE.

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

IP Address -

Determines the IP Address increment of the PEROCFrame Controller
Module(s) installed in each DXE. Notice from Tabld the IP address
determined by each switch position to the varioase controller(s) is the
Base IP Address incremented sequentially in thetiooctet of the
address.

Each PERC1000 modulefactory configured to aBase | P Address of 192.168.1.201 and aSubnet
Mask of 255.255.0.0. The operating IP Address assumed by an indivittaaile controller module is
determined by the Base IP Address, the positidhetotary switch in the DXE frame and the module
slot within the DXE frame the 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 - 2048 Base IP Address + 14 Base IP Address + 15

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 /0O
channels 1-512. A single Power Supply/Frame CdetrtdModule is installed in Slot 1 (Primary
Controller). Assuming a base IP Address of 1921.@81, the operating IP Address for the
frame controller is 192.168.1.201.

If a redundant Frame Controller is added to sl¢@&condary Controller) of this frame, the
operating IP Address assumed by this controll&9&.168.1.202.

As a final example, if a second DXE frame is adidethis configuration for system
redundancy, the rotary switch setting for this skcvame is Four (4) — Redundant DXE for
I/O Channels 1 — 512. The primary controller assithe operating IP Address of
192.168.1.209, and if a second controller (redunhskmt) is added to this frame it assumes the
operating IP Address of 192.168.1.210.
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The rotary switches are set at the factory to osgecifications, and should not require resettif)g.
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 finstef, PESA recommends that you verify the setting of
the rotary switch on every DXE frame used in thefiguration.

6.4 CHANGING THE DEFAULT IP ADDRESS OF AFRAME CONTROLLER M ODULE

Remember the base IP address is the address progdcamio flash memory @il PERC1000 frame
controllers in the DRS system, and it becomes tileamclature used to identify the entire DRS system
on the network. On power-up of the DXE frames i $lystem, each frame controller determines and
assumes a unique operating IP address as disansBathgraph 4.1.5.

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 control application. Clragpghe IP address 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 shipfauration 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. Uiy
control application you would change the base asdi@aded into all frame controllers to
192.168.5.101. When the “new” address is savelddaontrollers, it is simultaneously written to all
frame controllers in the system. Saving the newesflwill cause the frame controllers to re-boat an
thereby assume their “new” unique operating adexedsrived from the changed base address.

The base IP address of the P1K frame controllessbaaset to a value that best suits your network,
with a few caveats:

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

¢ 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 0 (zero)Z&dare not valid for use in the fourth octet.

e When determining the number for the fourth octeBREecommends that you dedicate a block
of 16 sequential numbers even if your system hesstlean 16 frame controllers to allow for
future expansion.

Complete procedures for changing the system baaddRess using the control application supplied
with the PERC2000 system controller are provideBanagraph 7.3. For the procedures using Cattrax,
refer to Paragraph 8.6.2.
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6.5 DuUAL (REDUNDANT) P1K FRAME CONTROLLERS

When a DXE frame is equipped with dual frame cdlers, one is always functioning as the active
controller and the other is the standby controliestallation position in the frame is not an iratiar of
which is the active controller. During operatidme standby controller monitors the health of thevec
controller and will automatically become active @akie over control of the DXE frame if it detects a
problem. A standby controller can become activeafoy of the following reasons:

e User presses the “Active” button on the front edfg#he circuit board in the frame.

e User requests the standby P1K become active bynanand from the control application.
e Standby P1K loses serial communication with thevad?1K.

e Active P1K cannot make an Ethernet connection.

e Active P1K experiences communication failure whb DXE.

e Active P1K controller is removed from its frametslo
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Chapter 7 DRS Operation Using PERC2000 GUI

7.1 NAVIGATING THE PERC2000SYSTEM SCREEN

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 PERC2000 control application assumes the wsethe knowledge of switching functions and
terminologies required to configure a system ugiregvarious commands and screens introduced in the
following paragraphs.

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 exactly what
you want to do before you make changes to the systafiguration.

When the P2K GUI application is launched, the SysRarameters Screen, Figure 7-1, appears on the
host PC display device. Note from the figure thatdcreen is displayed in a familiar Windows format
divided into five major functional areas: Menu B&ool Bar, Status Bar, Command Tree Window and
Main Display Screen.

Menu Bar —|[ Fie edt view configuration Controller Help

ToolBar 2l 02 2.0 £ NoConncoion
+ Hardware Configuration
e
ER-Stalu Configuration Name: |Untitled
e/Diagnostics
Chophiske |10 Modify Net Fiters
Command Tree PRCOs B0

Window

Serial Port Configuration
k.

Regquestor
Protocol | Checksum  Terminator Code

pot1 [ - 1024
Port 2 None 1025
Port 3 PRC None 1026
Port 4 None 1027

Loc Flow  USP Status
Prioiity  Port Type  Baud Rate  Stop Bits  Control Filter

Moy
Moy
RS422 38400BPS  1STOPBIT None Moy

0
0
0
0 Moy

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

Main Display
Screen

Status Bar —>{[ror tep, press et

Figure 7-1 PERC2000 System Parameters Screen
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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 evappropriate in the operating guide paragraphs.

All commands for hardware configuration, monitorgugd diagnostics are contained in the command
tree located on the left side of the screen ifdbemand Tree Window. Notice there are four toplleve
(parent) command headers: Hardware Configurationfd® Configuration, Status and
Maintenance/Diagnostics. As in most Wind&agplications 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.

7.2 ESTABLISH COMMUNICATION WITH SYSTEM CONTROLLER CARD

In order to upload or download a configuration,fil@odify 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 mstplelish a communication connection between
the GUI and the P2K Hardware System Controller Garébllows:

e Click on the “Connect to Controller Symbol,” Figufe2, to bring up a box with all P2K
controllers listed by IP address. In most applaragithere 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 establisled|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, clakthe “Disconnect from Controller Symbol” as
shown in Figure 7-2. The display box will returnatmon-highlighted background and the message
“No Connection” is displayed.

Connect to Disconnect from
Controller Symbol Controller Symbol

? K2 4 & [No Connection ] [ Display Log File_| [Dffiine Update
W
Configuration Name: [Unitled =
oo Bategl10 Modiy Net Fiters
PRC Delay: |50

Select System Controller

1P Address (Primaty/Fledundant] Serial Number (Primary/Redundant)
[192.168.3.25 / (N/A) 52810E08100196 7 (N/A)
192168.3.70 /192.168.3.71 652810E07500191 / 652810C07040042

Flow
Control

e

Figure 7-2 System Controller Selection
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7.3 CHANGING BASE IP ADDRESSUSING PERC2000GUI CONTROL APPLICATION

If you are using the control application suppliethvthe PERC2000 system controller for system
control, the following steps guide you through pinecedure to enter a new base IP address value to
your P1K frame controllers or other router systemmponents:

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 7-3.

£2 PESA PERC 2000 - Untitled

File Edit Wiew Configuration Controller BEEE

O

=-Hardware Configuration

#-DRS Port Configuration

=-Router Configuration

System Parameters
Levels
Components
Cateqaories
Sources
Drestinations
Reentries

Tielines
Source-Dest Blocks
Salvo Groups
Level Include Lists

® N2 Help Topics -
Flash Ukility t!
uration Maf
About PERC2000. .. R
Chop R
PRC D

g
5

%

Sync 1
Sync 2

Figure 7-3 IP Config Utility Command Location

e This will bring up the Select Device window as sinaw Figure 7-4. Select the DRS system
you wish to re-address, by its current base IPess$dshown in the listing and click the entry to
select the system. Note that in the listing DR3esys are referred to as a DRS MATRIX. With
the entry highlighted, click th@K button to continue.

? X2 | 4 £ |[No Connection

| [ Display Log File__| [Offline Update

Configuration Name:

Untiled

ChopRate: |10 Modity Net Filters
PRC Delay: |50
St e 5]

[ Tupe

PERC2000 System Contoler
DRS MATRL

DRS MATRI
DRS MATRI

1521
1921683215
192168.3.221

Cancel

Figure 7-4. Select Device Window
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The Select Device box will clear and the IP Paranse€Config box, Figure 7-5, 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, remove tineently 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 fofdbheth 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 Netmadilsfault Gateway boxes. Default values for
these settings are:

- Netmask: 255.255.255.0
- Gateway: 0.0.0.0

In our example screen the “new” IP address is ahasel92.168.3.210, 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.

If you wish to change the address on other PEStesyson the network, click ti&elect New
Devicebutton to return to the Select Device box andcsetee address you wish to change from
the list.

Clicking OK, saves any changes you made to the controllerslasés the IP Parameters
Config box.

E3 PESA PERC 2000 - Untitled

File Edit Wiew Configuration Contraller Help

=y =]
=-Hardware Configuration
#-DRS Part Configuration

? R? £ & ‘No Connection | | Display Log File ‘ |l:llf|ine Update

Configuration MName: |Unt|tlad

Chop Rate: |10

PRC Delay: |50

Components

Cateqgories
Sources
Destinations P iﬂ'l
Reentries - - —
Tielnes
Source-Dest Blocks
Salvo Groups
Level Inchude Lists
Data Key Lists
Salvo Key Lists

IP Address: |192.168.3 210

Metmask:  |255. 265.0.0

erial Po

Salvo Inchude Lists Default Gateway  |0.0.0.0 Lock
Source Include Lists Priority
Destination Inchide Lists i}
Panels 0
= Status a
Matrix Status oK ‘ Save Changes Select Mew Device |
Matrix Preset a
Panel Status
Salvo Status
=-Maintenance/Diagnostics Hetriointy
# Systam Controlers i address  [NNEEECINNN
#-DRS Matrix Frames Subnet Mask 0.000
Default Gateway 0000
Telnet Port o

Figure 7-5. IP Address Data Entry Box

Once the new address is assigned, allow a few dsdonthe frame controllers to reboot. Click
on the IP Config command and verify that the b&saddress listed for the system reflects the
desired change.
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7.4 DXE FRAME PORT CONFIGURATION SCREEN

As was discussed in Chapter 4, a channel groupstsred at least one DXE frame and its associated
audio frames, and is identified by the numericabeof 1/O signals it can process. Audio frames and
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 gurid through the DXE Frame Port Configuration
menu screen to identify the type of audio block(®)nected to the port and assign the range of
numerical channels to the block. Figure 7-6 showgp#&al DXE 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 thertifly certain operational and configuration
parameters about the frame port. Before contintorthe procedure for entering hardware configuratio
data, we need to closely look at each of the coturRefer to the example DXE Frame Port
Configuration Screen shown by Figure 7-6. You mighb find it useful to have a “live” screen open
on the host PC. Access the DXE Frame Port Configur&creen 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
7-6; then expand the DRS Port Configuration tree.

T3 PESA PERC 2000 - Untitled
File Edt View Corfiguration Controller Help

D d
I Hardware Configaration
% DRS Part Canfiguration

? K2 | 4 ©F |[No Connection ||[_Display Log File_| [Offline Update ]

Configuring DXE at Base IP-192.168.3 201, 1/O Range 1 -512

Base IP - 192,168.1.201, If0 Range 1 -512

=) Status
Matrbe Status
Matrie Presst
Panel Status
Salva Status
=) Maintenance/Diagnostics
=1 System Controllers
Base IP - 192.168.3.25

Refiesh Port Config Data

Send Port Config Data To D=E

Copy Por Config Data

] Inputs | Outputs SavedIn | SavedIn Detected Board Type Detected Board Type
Port Configured Board Type | Gya1/End Start/End Fe527ved plinary DXE Redun. DXE Primary DXE Redundant DXE
1 1
Base IP - 192,165.3.221, 10 Range 1 - 512 1 m Same Same DRS AES 140 Board DRS AES /0 Board
=) Reuter Configuration 64 64
65 0
System Parameters 2 DRiS AES Input Board - S S DRS AES Input Board DRS AES Input Board
Levels 10z [i]
Companents 0 &5
Categeries 3 DRS AES Dutput Baard m Same Same DRS AES Output Board DRS AES Dutput Baard
Sources 0 152
153 133
Destiations 4 | DRS AnalogIn-4ES Out Board r Same Same DRS &nalog In - AES Out Board DRS Analog In - AES Out Board
Reentrins B 256
Tisines 57 7
Source-Dest Blocks 5 | DRSAES In-Anaog Out Board - Same Same DRS AE% In - Analog Out Baard DRS AES In- Analog Dut Board
Salve Groups 320 20
321 21
Level Tncluds Lists 6 DRS Analog 140 Board r Same Same DRS &nalog 140 Board DRS Analog1/0 Board
Dt Ky Lists B 384
Sahva Key Lists 25 0
Sabva Inchude Lists 7 | DRS Analog In - AES InBaard - Same Same DRS Analog In - 4E5 In Board DRS Analog In - 4E5 In Board
Source Include Lists il 0
o 205
E::;:a““" Tnclude Lists 8 | DRS Analog Out - AES Dut Board . i, r Same Same DRS nalog Out - 4E5 OutBoard RS Analog Out - AES Out Board

Figure 7-6 Example Frame Port Configuration Screen

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.
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Highlight the tree entry for the desired channelugrto open on the port configuration screen.
In our example the channel group named I/O Ranggl®, residing in the DRS system
assigned the base address 192.168.3.201 is selected

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

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

The hardware configuration data loaded into then&@ontroller(s) of each DXE is read to
determine the type of audio block(s) programmeithénconfiguration as being attached to each
I/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 1/0O rangeemmtature 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 explaom of the data displayed in each column follows:

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

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

If an existing configuration file has not been eitluploaded from the system controller or
retrieved from storage media the currently open @¥will contain no hardware config data
for the ports and the cells in this column is gcaget, and remain grayed-out until the operator
manually enters frame type data for the indicat@dort using the pull-down menu in each
cell. If data is present in any of the cells, theedisplays the frame typrirrently defined in

the configuration file open on the host PC for thendicated port. Regardless of whether
frame type data is displayed or not, this colunhoved the user to enter or modify hardware
data using the pull-down menu.

Inputs Start/End — Indicates the numeric range of input channedgyaed to the port. This
entry is determined by the frame type specifietheprevious column and is automatically
assigned by the GUI application. If no ConfigurembBl Type entry is listed for the port, this
column is also grayed-out.

Outputs Start/End — Same as the previous column, except it disgltaysiumerical 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.

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 detectdéae 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 fraypes are the same, the
message SAME is displayed on a green backgrourail&the frame type for which the P1K
controller is programmed to expect on the port thiedrame type actually detected on the port
not be the same, the message DIFFERENT is displayedred background.
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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 presehthé 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 not ugdde installation, the column is 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 /O
ports. This column displays the results — and s the frame type of the actual hardware
connected to the indicated port. A comparisones tinade 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 cgisjidayed 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 channeligrpolls the audio block(s) attached to
each of its 1/0 ports. This column displays thailtss— and indicates the frame type of the
actual hardware connected to the indicated podorparison 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 samegetlhis 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 detectidn cell is displayed with a red background.
If a redundant DXE is not used in the installatithe column is 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 frame controller configuration file foraal/O port

A comparison is made between the actual framedgpeected 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.

7.5 DXE FRAME PORT CONFIGURATION

In most installations, once the initial hardwarefgguration data is downloaded to the frame colersl
it will rarely, if ever, change. The only reasoralter hardware configuration would be if signalrfres
should be added to or removed from an installetesysif signal handling capacity of an installed
system is expanded by adding additional DXE fraroesf,an additional DXE frame is added to an
existing channel group for redundancy.
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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.

¢ Expand the Hardware Configuration tree in the pafte of the GUI display, as shown in Figure
7-7; then expand the DRS Port Configuration tree.

Fle Edit iew Configuration Controller Help

Ded

‘? k2 4 ¥ [No Connection

| Display Log File_| [Offline Update

=I-Hardware Corfiguratian
=} DRS Port Configuration
Base IP - 192.168.1.201, /O Range 1 - 512

=1 Status
Matrix Status
Matrix Preset
Panel Status
Salvo Status

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

Riefresh Port Corfig Data

Send Port Config Data To DRE

Copy Poit Config Data

Base 1P - 102.168.2.41, IO Range | - 512 ) Inputs | Dutputs SavedIn | Savedin Detected Board Type Detected Board Type
Bace 0 Range 1 - 512 Port Configured Board Type | gy5t/E nd Start/End Fe5e1¥ed prinary DXE | Redun. DXE Primary DXE Redundant DXE
Base IP - 192.168.3,201, 1}0 Range 1537 - 20 1 1
Bage TP - 192.166.3.221, 1O Rangs 1 - 512 1 r Same Same DRS 4ES 1/0 Bosrd DRS 4ES /0 Bosrd
=) Router Configuration &4 624
System Parameters 2 DFiS AES Input Board = 0 - S S DFiS AES Input Board DRIS AES Input Board
Levels 192 0
Companents o 5
Categories 3 DRS AES Output Board r Same Same DRS AES Output Board DRS AES Output Board
Sources 0 192
Destinations 4 | DRS AnalogIn- AES Out Board 1 = r Same Same DRS Analagn - AES Out Board DRS Analagn - AES Dut Board
Reentries 256 256
Tielines 257 257
Source-Dest Blocks 5 | DRSAES In-Anslog Ou Bosrd r Same Same  DRGAES In-AnskgOuBosd  DRSAES In-Anslog Out Board
Salvo Groups 20 20
Level Include Lists 5 DR Analag 140 Board = a2 - e S DS Analog 140 Board DF:S Analog 10 Board
Data Key Lists 381 384
Salva Key Lists 335 o
Salvo Include Lists 7 DRS dnalog In - AES In Board r Same Same DRS dnalog In - AES In Board DRS Analog In - 4ES In Board
Source Include Lists ik 0
ot 8 | DAS Analog Out-AES Dut Board E :?Z r Same Some  DASAndlogOut-AES DutBoad DR Andlag Out-AES Dut Board

=) Maintenance{Diagnostics
=) System Controllers

Base IP - 192.166.3.25

Figure 7-7 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 1/O range of eadallRrom previous text that the DXE(s) for
a given channel group is identified by the systased P address and the 1/O range of the
group. Select the channel group on which you wisperform hardware configuration.

The port configuration screen is displayed as shdwie DXE being configured is identified at
the top of the configuration box by the IP add@sthe DXE and the numerical I/O range of
the frame. In this example, the display is for E¢E frame(s) contained in the DRS system
identified by base IP address 192.168.3.201 tladgss signal data for numerical input
channels 1 thru 512 and numerical output channgisul512.

When the port configuration screen is initialized frame type detected on each interface port
on each DXE, primary and redundant — if equippgdjsplayed in the two right-most columns.

If you are generating a “new” hardware configunatior doing an initial install of the system,
and no configuration file has been uploaded froendystem controller, the “Configured Board
Type” column will be grayed-out. It is from thislomn that you identify to the frame controller
what type of audio frame is connected to each B@. if a configuration file has been uploaded
from the controller, the detected board type aedctnfigured board type SHOULD agree. If
they do not, it means that hardware cabling has beapped between ports or for some reason
the audio frames at the ports have been changed gie currently active configuration file was
written.
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¢ 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 @gtionally, you may click the “Copy Port
Config Data” button below the table and the dettigard 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 Daiption 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/O rlarange will be assigned to the port based
on the entered “future” frame type.

¢ Once data for each frame type has been enterbe tmotts, 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.

7.6 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 7-8; then expand the DRS Matrix Frames ffa& expands the tree to a listing of all channel
groups in the system. Each entry in the listingilies a channel group of the total system bytthse
IP address of the system and the numedadut channel range of the specified group. Click on lasty
entry to select and highlight that channel groupe ain display screen shows real-time status and
setup information for system components specifithiéoselected channel group. For this example
screen, the channel group I/0O Range 1 — 512 witlerDRS system residing at base IP address
192.168.3.201 is selected.

Let’s take a closer look at the screen and dateigeed. The base IP address of the system and figera
of the selected channel group is displayed atdpet the pane, along with a notation that the GUI
connectedto and communicating with the frame controllershiat channel group. The upper data
displays indicate the Component and Strobe valsggi@ed to the channel group within the overall
router installation by the router configuratiorefil

The main display area is a larger pane with a tabeatop for each hardware device within the clehnn
group: DXE frame(s), frame controller(s) and signlacks. Note in our example screen from left to
right there are tabs for the Primary DXE frame #r@Primary and Redundant PERC1000 frame
controllers contained in it; the Redundant DXE #velPrimary PERC1000 frame controller in it;
followed by tabs for the signal frames, identifeegboards, within the channel group. The display
presented when a tab is highlighted provides opeygiarameters for the selected device. When any
signal frame board tab is selected, monitoring datisplayed for various attributes of the frame
containing the board, as well as the circuit botself.
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7.6.1 DXE FRAME STATUS SCREEN

Looking at Figure 7-8, the Primary DXE tab is setec The displayed data identifies the board b typ
and serial number, its current operational stamaisits sync reference source. The next lines psvid
monitoring data for the frame power supply voltageatus of the power supply and its cooling fath an
the surface temperature of the circuit board. Tim box displays status of the fiber optic links
interconnecting the DXE frames, if any are present.

a PESA PERC 2000 - Untitled
File Edit View Configuration Cortroller Help

N = ® K? | 4+ &F [No Connection | [ Display Log File | [ffline Update |
= Hardware Configuration
& RS port Configuration 192.168.3.201 - Connected
= Router Configuration
System Parameters Component Strobe:
Levels
Components Frimary DXE | Frimary PERC1000 | Redundant PERCT000 | Redundant DIXE | Redundant PERCTO00 | DRS AES 1/0 Board | DRS AES Input Board | DRS AES Duiput Board | DRS Anaio 4 | v
Categories
Sowrces . -
ernal ync
Destnatians Tyme Humber Status Reference
Reentries -
Tielines DRS DXE Board Test Rack - DXE #1 Primary Up 5255294
Source-Dest Blocks
Salvo Groups Rail VIO 1 viD 2 12V 3.3V 24¥ 25V
Level Include Lists Status Good Good Good Good Good Good
Data Key Lisks
Salvo Key Lists
Selv Tncluds Lists Temperatwre | 33Deg €
Source Incude Lists
Destination Includs Lists Elatus) Good
Fanels
= Skatus Link #1 Link #2 Link #3 Link Status
Matrix Status Up Up Up Wiew Status
Matrix Preset
Panel Status Version Information
Salvo Status DRS DXE CPLD DRS DXE V4 DRS DXE V2
= MaintenanceDiagnostics 4 14 g
&l System Controllers
E-DRS Malrix Frames Wiew DXE Control Port Status
Sase IP - 132, [
Base IP - 132.1 , Outputs 1537 - 204¢

Figure 7-8 Channel Group DXE Status Screen

7.6.2 DXE LINK STATUS SCREEN

The DXE Link or SFP Status Screen provides stagpay for the DXE Link monitor, as shown in
Figure 7-9. To access this display, click the Vi&tatus button, as shown, to open the status display
box. This box identifies, for each active link, tfleeeive (Rx Power) and transmit (Tx Power) powfer o
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 not rezled.
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E2 PESA PERC 2000 - Untitled

File Edt Wiew Configuration Controller  Help

D& E

@ A2 | 4 ¥ |[No Connection

| [ Display Leg File__| [Offline Update ]

=l Hardware Configuration
+-DRS Port Configuration
= Router Configuration
System Paramsters
Levels
Components
Categaties
Sources
Destinations
Reentriss
Tiglines
Source-Dest Blocks
Salvo Groups
Level Include Lists
Data Key Lists
Salvo Key Lists
Salvo Include Lists
Source Inchude Lists
Destination Include Lists
Panels
= Status
Matrix Status
Matrix Preset
Panel Status

Component:

Primary DXE 1 Primary FEF\CWUM Redundant

192.168.3.201 - Connected

Type
DRS DXE Board

Rail vio 1
Status Good

Temperature 33Den C

SFP
Temperature
43 Deg. C
45 Deg. C
43Deq. C

Rx Power Tx Power

-7.10 dBra
-5.00 dBra
-7.14 dBm

-32.22 dim
-29.59 dBm

‘Wavelength
1310 v
1310
130 rm

5 Output Board | DRS Analo <« | »

Status Good

Link #1 Link #2
Up Up

Link #3

Link Status

Wiew Status

Iy

Version Information

Salvo Status DRS DXE CPLD DRS DXE ¥4 DRS DXE ¥2

5 Mainkenance/Diagnostics 4 14 3
+|- System Controllers
= DRS Matrix Prames View DXE Cortral Port Status

Base IP - 192 Jukputs 1 - 512

Base IP - 192 168,3.201, Qutputs 1537 - 204{

Figure 7-9 DXE Link Status Monitor Display

7.6.3 FRAME CONTROLLER STATUS SCREEN

There is a tab for every frame controller in thariel group located immediately following the tab f
the DXE frame containing the controller. As an epénthe tab for the Primary PERC1000 controller
located in the Redundant DXE frame, Figure 7-10jghlighted.

Looking at Figure 7-10, the displayed data idesgsifihe frame controller circuitry by imique IP
address, serial number and MAC address. Just ltetteaserial number and MAC address display is a
box labeled “Status” which identifies the locatimd operational status of the selected contrdfeour
example screen, status identifies the selectedaltantas the P1K installed in the Primary Congoll

slot of the frame and shows it is currently #agve frame controller.

The next lines indicate status of the power supplyion of the selected power supply/PERC1000
module, and its cooling fan. The Version Informatimox displays the revision numbers of the curyentl
loaded firmware modules for the selected framerodiat.
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ERPESA PERC 2000 - Untitled

File Edt View Configuration Controller Help

(W= =] % K? | 4+ & [No Connection

|| Display Log File_||[Dffline Update ]

= Hardware Configuration
=1 DR Port Configuration
Base IP - 192.168.1.201, [fO Range 1 - 512
Base IF - 192.168.1.201, 1jO Rangs 1537 - 20

Component

Base IP - 192,168.2.41, [iO Range 1 - 512

192.168.3.201 - Connected
Strobe.

Base IF - 192.168.3.201, 1jO Range 1 - 512
Base IF - 192.168,3.201, 1fO Range 1537 - 20
= Router Configuration
System Parameters

IP Address: 1921683 203

DRS 4ES 1/0 Board | DRS AES Input Board | DRS AES Output Board | DRS Analo « | »

Changs Active Stats

Levels Serial Number: [E52722E07 352468
Components

Categories MAC Address: [00-60-C21A-F4-14
Sources

Destinations

Reentries [ Stats % Frimary Controler
Tielines

Source-Dest Blocks Power Supply PS5 i1
Salva Graups Status Active
Level Inchude Lists
Daka Key Lists e Fan 1
Salva Key Lists

Status Good

Salva Include Lists
Source Include Lists

™ Redundant Contioller I Standby Mode

B Active Mode

Destination Include Lists
Panels
= Status
Matrix Status
Matrix Preset
Panel Status
Salva Status
=1 Maintenance/Diagnostics
- System Contrallers
= DRS Matrix Fram

PERC1000 Boot
1

PERC1000 App
a0

Outputs 1 - 512

Base IP - 192.168.3.201, Outputs 1537 - 204t

Version Information

PERC1000 CPLD
0.24

Figure 7-10 Frame

Controller Status Screen

7.6.4 SIGNAL FRAME MAIN BOARD STATUS SCREEN

If one of the signal frame main board (identifiedtmard) tabs is selected, the display provides alad

status for the selected board and frame. An exasigial frame board display is shown in Figure 7-11

using the DRS AES 1/O Board tab. This audio boamta&ins one input block and one output block of

64 channels each for AES audio signals.

The displayed data identifies the board by typessnthl number, its current operational status, the
range of I/O signals it is processing and its sy@ference source. The next lines provide monitoring

data for the primary and redundant power
cooling fans and the surface temperature

supplyutesdcontained in the audio frame, status of the
of tleaitiboard. The Version Information box displays th

revision numbers of the currently loaded firmwaredules for the selected audio circuit board.
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f:jim Parameters Type Number Status 1/0 Range Reference Attributes
Components DRS AES 140 Board £52720007222507 Up TtoBd/1to B4 Secanday DHE Setup
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S e Blacks Status Active Active
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Lewel Include Lists
Data oy Lists Fan Fan #1 Fan #2
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Salvo Inchude Lists
Source Include Lists
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Panels Stalus Good
= Status
mat’fx it‘i“’i Veision Information
g DRS 170 CPLD DRS 1/0 v4 DRS 170 Altera
Panel Status 1 14 5555
Salvo Status
= Mainkenance/Diagnastics
# System Controllers
=1 DRS Matrix Frar
Base IP - 19 Outputs 1 - 512
Base IP - 192,168,3.201, Outputs 1537 - 204

Figure 7-11 Typical Signal Frame Board Display

7.7 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 you tigiothe procedure to access the setup screen for a
particular audio board. Instructions for modifyiogselecting a specific audio attribute are covenesl
separate paragraph for that function. Once you havessed 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 sétiladites and parameters on input signals, output
signals, or both.

Open the DXE status screen for the channel gronpagong the audio board you wish to configure,
refer to Paragraph 7.6.1. The status and monit@ingen as shown in Figure 7-12 is displayed fer th
selected channel group. Select the tab for thedogaw wish to setup. Figure 7-12 shows an example
screen using the DRS AES Output Board tab. Therppeof the status display identifies the Board
Type, Serial Number, Status, /0 Range, and the Reference source. The final button on this row
selects the Setup screen for I/O Attributes. GlinkheSetup button to bring up the attributes screen
for the desired board. The 1/O Attributes buttoeslaot appear on status screens for time codel signa
frame main boards. An example attributes screewisiy a dedicated AES Output Board as an
example, is shown in Figure 7-13.

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.

Proprietary Information of PESA 7-13



& rFEsSA

DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 7
Publication 81-9059-0589-0, Rev. E
October 2011

Centination Imchude Lty
ki
= St
M Bt
Bakri Prgpst
Pl Rt
Sahva Rt
-~ HainteraronTagnosto
w Syiteen Cortralers
= i Mgt Frames
B IF - IR, D10, alpests 1 - BAT
B IF - R DBRLT 4], Snitpats | - BIE
B P - B2 DLILS0, Duukpests | - 1T
B I - L2, 1683 201, Dutpaibs 1537 - 20

1921683 201 - Connected
Comgerere Sk

Prmary [6<E | Pirniny PERCTD00 | Redurdand PERCIONN | Rihrelard [E | Riedundord FERCION | |

DHHSWM'DRSMM AET Dul B34

Sprec L]
MNederonca Ahinbradng

vy [CE 'SME

Eerval
Mt
ol

Slabun
U

Type 113 Planga
RS SETS Duiged Baad ="} rd

12
Gaad

13V
iz

L
[

25
ecncd

Wil 1

Goedl

el
Shaten

PS 81

o 2
e
F5 82
Eelbeg i

Pawsi Supply
Gt

Fa W1 Far 02

Fan
(1]

i

Trmpesslures
Glate

HDep T
Gt

(DRE LA Ak

Wt |
BRS LA CPLD BRS 1 e
555

1 4

Figure 7-12 Location of I/O Attributes Setup Buttan

LIPESA PIRE 7000 - Untitled

O 5] T M & € [Ha Cerneaiion I L ]
~ hardewe Corfapratn m
v [ et g o 192 168 3,201 - Connecled
= Rnites onburstion
[ — Comgorett Sacts
privan Fintey [0 | Pemmary PERCIDND | Ficrard PERCII00 | Fesdhrart 0F | Rodrdaet FERCION | | [0 A% Dutpud B | D fentiog i - AES us Board
Coepre
e Baial Ty ]
it Tres Humbens Atiaten 141} Rarge fetoiencn
; DS AL Oulgaat Boand per] [™ B - Sabp
T oa-Toe Bl
Sk G AES Datput Parametars
Lirenl Irchate Lk
Dot Fey Lists
by Koy it
b Iracilcts LR
Scurce Inchade Lty -
" ERREpr T E— oot | sk Elclay
1] 9“":* - 5 1 e 1) ——
s ™ ] o 00—
Plakrix Prosst o BF i tiomal A0 ——
m!‘dm & Hermal 00—
= Martsarcelugrastion a - A Homal an ——
Syatern Controbery m Fiomal an e | [~
< D Mabrix Frames T Homal an ——
i [+ 182,088,120, gt § - 912 . ” Lo Hemal W z—_——
e [P - 152, B2 41, Cuutpuits § - 512 i
n Homad 00—
B [P - 152 b0 00, Cuutputn & - 512 5 A
B [P« 152, 168 2011, gy P57 - 200 M Homal 0 ——
. ™ N Hemal 1 ——
% o W ——
= " " Homal 00  ——
™ Hermad 1) ——
M el i Mol an _lr_ r
- Meamd 00— —
= n Py Hormad 00—
[ Hemal 01—
" = Lt s = 4 2 =
[ [ ] Carcel gy Changes 4 urdes Dy

Figure 7-13 Audio Attributes Screen
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7.7.1 AESINPUT OR OUTPUT PARAMETERS SCREENS

An example AES Input Parameters Screen for a deticE28 channel block is shown in Figure 7-14
and an example AES Output Parameters Screen isnshdwigure 7-15. At the top of the display
window there is a tab identifying the numericalubpr output range of the board, and the board igype
identified in the title bar of the window. Theseesns are very similar, but notice that columnsefirh
audio adjustment are placed in different locationshe input and output screens. Placement folbbws
logical pattern of signal flow through the boar@n@ols on the screen function identically whether
setting up an input board or an output board.

HMS Input Paramaters
Inputs 180128 |
Potd | Ch#  SompleRate . LvIAREL P | oo | nomvme |
D % T =]
3 on (] o Mol
2 4 pata Lot on E r Mol
D i e el =
I
| At o ] - i
e 9 P ] H o Mormal
10 00 i O Mrmal
1 on /| o Homal
. 12 s b on E" = Momad
i
R R i sy b=
15 on /] r Mol
: 16 S Lo on E r Homeal
3 g | A g - e
- & P =
[ ] Cocl | osbChanges | AwkoDelay

Figure 7-14 Example AES Input Parameters Screen
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ok Corcel | Apply Changes | Aucko Dislay

Figure 7-15 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 that i8 Agital audio, each audio signal actually
carries two channels of audio data. On AES inpdtariput screens the port number entry identifies t
physical input or output number of AES signalshe touter rear panel, and the channel number entry
identifies the DRS routing channel number of eacimaoral audio signal carried by the AES signal.

On both the input and output parameters screens i@ column labeleBample Rate On an input
parameter screen the entry in this box reads Aute€ua, as shown in Figure 7-14, and is a fixed
parameter with no operator input required. AutoGohindicates that the sample rate of incoming data
is determined by on-board circuitry and is autooadly set accordingly. On an output parameter scree
the displayed value indicates the sampling rageuodfo signals leaving the router. There is a paid

box in each cell that allows the user to set thewtuisampling rate for each AES output pair ategith
48kHz or 96kHz, as shown by Figure 7-16. To entsairaple rate setting, open the pull-down box for
the desired output pair and click on the value.
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Figure 7-16 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 pairetandj signals. Paragraph 7.8 contains procedures fo
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. Lookinthat @xample 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 importancei®f th
is covered in the paragraph on stereo remediegpbuobw just grasp the concept of which channsets a
adjacent — and which are not. Notice that the scséews adjacent channels paired by an alternating
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 as firadessing before leaving the router, regardléss o
which input it came from. Whether to make adjustiaéa input signals or output signals is goingéo b
driven by your particular application requirements.
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7.7.2 ANALOG AUDIO INPUT OR OUTPUT PARAMETERS SCREENS

An example Analog Input Parameters Screen for &dtstl 128 channel block is shown in Figure 7-17
and an example Analog Output Parameters Scre@ovensin Figure 7-18. At the top of the display
window there is a tab identifying the numericalutpr output range of the board, and the board iype
identified in the title bar of the window. Columifts 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.

E2 Analog Input Parameters r.._|rl:l_ﬁ,
Inputs 12 to 256 |
1 | Mo [y | o | dsnaty || o :

129 24 By 00— — Heemal

130 24 ditu 0 —— Haemal

13 24 il 00— — Heemal B
132 24 diu 0.0 — e [ Hoemal

133 24 iy 00 — e [T Hoamal

124 24 iy o0 e e [ Houmal

135 24 diu 0o —— [ Hommnal

136 24 diu 0o —— [T Hosmnal

137 24 diu 0o — — Hodmal

138 24 B 00— — Heemal

139 24 dilu 0 —— Heemal

140 24 ity 0 —— Heemal

141 24 iy 00 — e [ Hoemal

142 24 iy 0.0 — e [T Hoamal

143 24 By 00  —— Hesmal

144 24 diu 0n ——— Hommal

145 24 dy on e e [ Husmal

146 24 diu 0o —— [ Homal

147 24 B 00 —— Hiernal

- am ST e n - " . LI

oK | Cancel | Apply Cranges | Auxdo Delay

Figure 7-17 Example Analog Input Parameters Screen
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Figure 7-18 Example Analog Output Parameters Scree

The left most column of each screen is labeled @aéaNumber (Ch. #) and the number displayed in the
column identifies the physical input or output niembf 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 7-19. The value displayed in each row indisahe analog signal level required for the ADC
circuitry to produce a digital audio signal witliudl scale value of 0dB. There is a pull-down box i
each cell that allows you to individually seleat iroper level for each analog audio signal, frben t
choices of 12, 18 or 24dBu. To enter a full scalel value, open the pull-down box for the desired
output signal and click on the value.
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Il
i " A = i -l
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Figure 7-19 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 pairetadj signals. Paragraph 7.8 contains procedures fo
performing audio channel adjustments.

Notice that two channels are always paired, as#atdd 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 thathwdES. 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 installatioesDRS is user-configured to where two consecutive
channels are treated as a single audio sourcelting related signals. The left channel of a stere
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 comBduo where it switches both of these channets as
single source.
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7.7.3

Even though it is the most common applicatiors iat necessary that the pairs be used for steidio a
— each may carry totally unrelated signals. Howether two channels indicated as paired by the edlor
rows are always adjacent channels; and just asAfth audio this is an important consideration in
certain of the audio attribute adjustments — sugchtereo remedies. In our example input screen
channels 129 and 130 are adjacent channels, 13132nare adjacent channels, etc. But, channels 130
and 131 are NOT adjacent channels, neither arenefaht32 and 133, 134 and 135 and so on. The
importance of this is covered in the paragraphteres remedies, but for now just grasp the concept
which channels are adjacent — and which are ngaokdt 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 adjustiaea input signals or output signals is goingé¢o b
driven by your particular installation.

SPLIT FRAME INPUT OR OUTPUT PARAMETERS SCREENS

Split audio frames contain two blocks of 64 chasreslch, in various combinations of input or output
signals and AES or analog signal types. When ymctthe 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 7-20 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 eactakig
type and format are functionally identical to soiéor dedicated 128 channel blocks, as discussed i
Paragraphs 7.7.1 and 7.7.2.

s InpulfAES Quipul Parameters E.EIIZ]
Inguts 257 to 320 | Durputs 267 1o 320 |
Level Adjust Invert Audio Dielay Steren -
Pot#t | Ch #t  Sample Aate Valus Adijust Phate  [Millizeconds] Femadies =
; 257 K ] (— 16,083 ms Mol
258 00 | — Mo
259 no —J— = Mol
z 260 Auka Conve oo _]_ = Mol
3 21 s Convrant il J s Ll
262 00 — e | Mol
/ 263 e 0o —_|— r MNermal
264 00— Normal
265 0o _|_
bl Bagta Canvert F = e
266 0o —_tr Homdl
267 L 1i] _—_r Homadl
B sty Convert -
2E8 no — e [ Momal
269 ] —l— ] Mormal
7 & |
270 ik oo 1)  —— Mol
mn 00— Homal
i Huto Convert -
272 oo _J_ = Mol
273 o0 _J_ r Mol
a Fudo J -
274 e 0  —— Nermal
275 (1] —_—— Nermal
10 T hutn Conwen g B = |
oK. Cacel | Apply Change: | Ao Delay

Figure 7-20 Typical Split Frame Parameters Screen
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7.8 AUDIO ADJUSTMENT AND DIGITAL SIGNAL PROCESSING FUNCTIONS

7.8.1

7.8.2

7.8.3

Each individual audio input or output signal mayaogusted for signal level, phase inversion andyel
and stereo remedies may be applied to any panljatant channels. Controls on the screen function
identically whether setting up an input board ooatput board, refer to Figures 7-14, 7-15, 7-1d &n
18.

CHANNEL LEVEL ADJUSTMENT

Level Adjust allows you to set the gain level of an individuate signal, with an adjustment range of
+6dB. Use your mouse to move the level adjust slid¢he desired output level. The box next to the
slider labeled Value displays the amount of gapsichent 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 leheeaattributes screen open for further
changes, if desired. Click tl@K button to apply the changes and exit the scr@ancel exits the
screen without applying any changes.

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 cliatxdfor the channel you wish to invert. A checkhe t
box indicates that phase inversion is active fat thannel. Click th&pply Changesbutton to
immediately apply the change and leave the ategatreen open for further changes, if desiredkCli
the OK button to apply the changes and exit the scr@ancel exits the screen without applying any
changes.

AuUDIO DELAY OPTION

Audio Delay allows you to apply a delay factor toaudio signal channel. Audio channels to delay and
delay values are selected through the Delay Setuge8. To access the Delay Setup Screen, click on
the “Audio Delay” button at the bottom of the inpurtoutput parameters screen, as shown in Figure 7-
21 using an AES audio input board as an exampieki@g the button brings up the Delay Setup
Screen, Figure 7-22. The delay setup screen isicéém appearance and function for all DRS audio
board types.

EZ LS Input Parameters E@'E'

Inputs 110128

Pot# | Ch ot | SamploRale o 4

Autn Convert
Auto Conver
o Convert
Mo Convert Lo _J_
5 Ao Convert
5 Autn Convert
7 Autn Convert
[} Auto Conver

3 Autn Conmvert

19 oo _—
10 = Ak Convert e

w
=
'I"I"I"I"I_|_|_|"I—\"I"I"I"\"I"I"I"I_1_|?E
g8
z

Aud Deday

o

Figure 7-21 Location of Audio Delay Button
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E2 Ats Input Delay - Inputs 1 to 128 E|
folay | 1/0 Channel | Delay Amount - 2eEieleky Mese

| ! 128 Chaninels bt

2 Mone Mone Displayed Delagp Linits

3 Mane Mane millizeconds [ms) bl

4 None Mane

5 Mane Maone

6 Mane Mone

7 Nane None

8 None Neone

9 Mane Maone

10 Mane Maone

11 Mane Mone

12 None Nene

13 Maone Maone

14 Mane MHone

15 Mane Maone

16 Nane Neone

17 Mone Mone Apply Changes

18 Mane Mone

19 Mone Mone

20 None None

21 Naone None ﬂ Cancel

Figure 7-22 Delay Setup Screen

Referring to the example Delay Setup Screen shawvigure 7-22, the leftmost column is labeled
Delay Element, the next column is labeled 1/0 Cledmamd the third column is labeled Delay Amount.
Two drop-down menus are located on the right sideescreen — these are the Audio Delay Mode
menu and the Displayed Delay Units menu.

The selection made from the Audio Delay Mode mesteranines how many Delay Elements are
available for assignment and also determines thgtheof delay available to a channel. Figure 7-23
shows the expanded Delay Mode Menu. Options avaifatm the drop-down menu are 128 channels,
64 channels and 32 channels.
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erclay |10 Channel | Delay Amount - i Dekey Hods
| 128 Channels -
T | v -
2 Nane Mone
3 None Mone
4 Nane Mone
5 MNone Mone
3 Nore None
7 MNane Mone
) Nane Mone
9 None None
10 MNone None
11 MNaone Mone
12 None None
13 Nane Mone
14 MNaone Hone
15 Mone None
16 MNane None
17 Mone Hone Apply Changes
18 None None
19 Nare None
20 MNaone Mone
21 Nome None :J Cancel

Figure 7-23 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 delaystrhe assigned to one of the available delay
elements. Think of a delay element as a discrdty diee, and the number of channels you seleehfro
the delay mode drop-down as the number of availdély lines. The algorithm used to implement the
delay is not important to this discussion, but gouneed to realize that every available delay el¢me
requires a block of system memory, and that théasola memory is divided among all of the delay
element allocations. Therefore, the fewer delagnelgs you allocate, the more memory available for
performing the delay algorithm, and a greater arhotidelay time can be allocated to each delay
element.

The selection you make in the Displayed Delay Umienu, Figure 7-24, determines by what unit of
measure the delay time is displayed. You may dysiila delay in terms of NTSC video frames, PAL
video frames or in milliseconds. Simply click thaituyou wish to use. The selection will be highligdh
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E2 Aes Input Delay - Inputs 1 to 128
E?;:.g“ 1/0 Channel Delay Amount = LAl bl
| 128 Channels hal
D e
2 Mane Mone Displayed Delay Units
3 None Nene miliseconds [ms) v
e
< Hene Nors {ns)
6 Nane None h
r Mome Mone
: Mane Mone
9 Naone None
10 Mone Mone
11 MNone Mone
12 Mone None
13 Maone Mone
14 Mane Mone
15 Mone MNone
16 Mame Mone
17 Mane Mone Apply Changes
18 MNone Mone
19 None None
20 Mone Mone
21 MNane Mone _v] B

Figure 7-24 Displayed Delay Units Menu

There is a direct correlation to the number of ylelements allocated and the amount of delay aveaila
to each. Table 7-1 shows the range of delay tiraedan be selected for each delay element for @ach
the Audio Delay Mode options. The table also listsdelay times in all three of the available digpl
units.

Table 7-1 Delay Times for Available Channel Optios

NTSC Frames PAL Frames Milliseconds
128 Channels 0.160 — 10.230 0.133-8.533 5.338-333
64 Channels 0.160 — 20-460 0.133-17.067 5.33-667
32 Channels 0.160 — 40.919 0.133-34.133 5.3355.333

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 allocatéesisehe amount of delay time available to each
one. Use the Displayed Delay Units drop-down mensetect the units for delay display. With those
selections made, you are ready to begin assigiagrels and delay time values.

We used the analogy of a delay element to a desci&fy line. The Delay Element column on the setup
screen provides a data entry row for each elentfeyriu selected 128 channels from the delay mode
menu — there will be 128 rows, numbered 1 thru iP8e Delay Element column. Each element is a
delay line you can assign to any of the signals@ated with the particular audio board you 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 7-25. 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 locatedhannel number and click the entry to selecthie T
channel number assigned is displayed in the box.

E2 Aes Input Delay - Inputs 1 to 128 E|
Delay - Audio Delay Mode
Element 1/0 Channel = Delay Amount — D
| | arinels b
2 1N0ne A Mane Displayed Delay Units
3 2 k None miliseconds [ms) =
4 3 Nene
5 5 Mohe
B g Mane
7 g Note
9
8 10 None
9 1 Maone
10 }g Mane
1 14 None
12 :E o None
13 Mane Mone |
14 MNaone Mone
15 Nane MNone
16 None None
17 Mane Mone Apply Changes
18 MNaone Mone
19 MNone Mane
20 None None
21 Naone None ﬂ %

Figure 7-25 1/0O 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 7-26. The values shavime menu are displayed in the units you chose in
the Displayed Delay Units menu. Use the scrolltbaselect the value and click the entry to select i
The delay time is displayed in the box.
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n AES Input Delay - Inputs 1 to 128 E|
e | 1/0 Channel | Delay Amount 32‘2::':“2:” L
2 None ;-‘%g% s A Displayed Delay Units
3 None 10,687 ms [% miliseconds (ms) v
4 None 16.000 ms
21.333 ms
5 None 2B.657 ms
32.000 mg
- Mo 37.333ms
7 Nane 42.667 ms
48.000 ms
8 e 53,333 ms
a Mone 58.667 mz
64.000 ms
i L £9.333 ms
1 Nane 74667 ms
80.000 ms
12 MNane 85,333 ms W
13 Mane Mone
14 Mone Mone
15 Nane MNene
16 Naone Nane
17 Mone Mone Apply Changes
18 Mone Mone
19 Nore None
20 None Nane
21 MNone Mone j Cancel

Figure 7-26 Delay Amount Menu

Repeat this process for all channels to which yminto apply a delay. Once all delay assignmerds ar
made, click on thépply Changesbutton, Figure 7-27, to apply the delay times®¢hannels and
keep the setup screen open for further entriggaufwish to apply your settings and exit the screen
click theOK button.Cancelexits the screen without applying the settinggufe 7-27 illustrates a
delay setup screen with delay assigned to varibasreels.

Once entered and activated, audio delay valuedispayed on the parameters screen in the Audio
Delay column using the selected unit of time measur
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E2 AEs Input Delay - Inputs 1 to 128 EI
polay | 170 Channel | Delay Amount ik licky Hote
- - 128 Channels >
2 3 10.EE7 ms Displayed Delay Units
3 5 16.000 ms miliseconds (ms) ¥
4 8 5333 ms
5 Mone Maone
6 Nane MNaone
i/ Naone Nane
8 Nore M ane
9 Nane MNane
10 Maone Maone
1 None None
12 None None
13 Maone MNane
14 Nane Mone
15 Nane MNone
16 None None
17 Nome Naone Apply Changes [:
18 Nane MNone
19 MNone Maone
20 None Neone
21 Hore Mane ﬂ Cancel

Figure 7-27 Example Delay Setup Screen

Both the I/O Channel box and the Delay Amount baxehassociated right-click menus. These are
shown in Figures 7-28 and 7-29. Each menu fundsiaiiscussed 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.
I3 AEs Input Delay - Inputs 1 to 128
E?eﬂ:":“ 170 Channel Delay Amount st o Dellhiocs

= —i 32 Channels hd
Z oy f Iu Ie:tmr-s Elsplayed Dieley Unks
3 Mong — ’W
4 Mone HNone
5 Mone Mone
B Maone None
T Mone Mone
8 Mone Mone
9 Nane None:
10 Mane Mone
11 : Mane Mone
12 None None
13 Maone Mone
14 Mane Mone =
15 Mone None
16 MNane Mone
17 i Mone Mone Apply Changes
18 Maone None
19 Mane Morne
20 Mone Hone
21 None None = Cancel

Figure 7-28 1/0O Channel Right-Click Menu
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E2 ats Input Delay - Inputs 1 to 128 EJ
Fl?elay o 170 Ch | Delay Amount ;‘ ool
. 32 Channels hd
! ] W Cl.aar all Delay values
2 Nore None | puesrarem Ty e e bisplayed Delay Units
3 None None | Fil Down S liseoonds (ms) =
4 Mone Hone Fill Up
5 Narie Mone
6 Nane None
7 MNane Mone
8 Nare Mone
9 None None
10 MNate Mone
11 More Hone
12 Nare None
13 Nare Mone
14 Nane Mone =
15 Naone None
16 Maore None
17 Mone Hone Aipply Changes
18 Nare Mone
19 Nare Mone
20 MNake Mone
21 Naone None :-J Cancel

Figure 7-29 Delay Amount Right-Click Menu

7.8.4 STEREO REMEDIES OPTIONS

Stereo Remedies describes a group of commandallbvatyou to select operational parameters for
paired audio channels. Previous text discussepaiisg concept for two audio channels, that paired
audio channels are displayed on the parameters setaen by alternating color rows and are salmkto
adjacent to one another, and that in many instafiatpairs are the left and right channels of eeste
audio source.

Some installation or configuration situations maguire that the left and right channels of a stereo
source be summed into a monaural signal contalmitiy channels, or subtracted to derive the L-R
stereo difference signal. Other situations may ireghat the channel pairs be swapped left fort ragtu
vice-versa. The Stereo Remedies functions allowtgaasily perform these tasks from the parameters
setup screen. Remember, however, that stereo restedfictions can only be applied to channels that
are adjacent to one another. In all stereo remddresions, the first signal of an adjacent pair is
processed as the left channel audio and the sesignall is processed as the right 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 screenyfed-30, shows the remedies menu selected for
physical router input 641 on an analog input bo@ilee menu choices are the same for all input and
output boards. Each selection option is discusséuib
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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. In the example screen, clicking Swap woaldse the signal on physical input 641 to
not be routed through channel 641 to the matrstelad the audio from input 642 would
become the audio routed through channel 641. Tdi®dwm input 642 is also routed through
channel 642 as normal — provided the remediestsatdor channel 642 is Normal. If the Swap
function is selected for both channels of the ghg,inputs are totally swapped, meaning that
the input signal on physical input 641 is routewtigh channel 642 and vice-versa.

e (L+R)/2 adds the adjacent channel to the selected chakgeh in our example screen, if the
(L+R)/2 option is selected for channel 641, audf physical 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. Selecting the (L+R)/2
function for both channels of the pair derives tdentical signals, both of which are a
summation of physical inputs 641 and 642.

e (L-R)/2 subtracts the second signal of an adjacent pain the first signal of the pair and
routes the stereo difference signal as the outjiltecselected channel. Remember that the first
signal of an adjacent pair is processed as theheitnel audio and the second signal is
processed as the right channel audio. For exarpleelecting the (L-R)/2 option for channel
641, audio from physical input 642 is subtractesfraudio of physical input 641 and the
difference signal is routed through the matrix bammnel 641. If the L-R option is selected for
channel 642, the algorithm performs exactly theesamction - audio from physical input 642
is subtracted from audio of physical input 641Krigudio is subtracted from left audio) and the
difference signal is routed through the matrix bammnel 642. In this instance, the signal on
channel 641 is not altered and is still availablerbuting through the matrix. Selecting the (L-
R)/2 function for both channels of the pair derit@s identical difference signals, both of
which are the audio from input signal 642 subtrdétem audio input signal 641.

When you have entered stereo remedies for alletésiannels, click on thpply Changesbutton,
Figure 7-30, to apply the functions to the chanaeld keep the setup screen open for further entfies
you wish to apply your settings and exit the screéok theOK button.Cancel exits the screen
without applying the changes.
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E}Analug Input Parameters - Inputs 641 to 768 Q@@
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Figure 7-30 Stereo Remedies Menu

7.8.5 SAVE AND LOAD 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. Youareate data files of audio settings for particular
applications or productions and quickly reload ¢éhas needed. Audio data files are always saved in,
and retrieved from, the directory containing théRIFP2000.exe file. Audio data files are always
generated with the base IP address of the DRSnsymtd the range of numerical output channels
contained in the channel group as the filename aaldihg the .dat extension.

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

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 ©nly one file is generated, regardless of
the number of DXE frames or frame controllers ia gnoup, but this single file contains audio
setting data for all audio boards associated viaghchannel group.

This will bring up the DRS Home Screen for the aialrgroup.

Right click on the highlighted channel group entryhe DRS Matrix Frames directory tree.
The menu shown in Figure 7-31 is displayed.

Select the “Save I/O Board Data” option from thenme

You will not be prompted to enter any file dataeTdudio data file is saved to the directory on
the host PC containing the executable file forRR& GUI. The file is saved with a filename
derived from the channel group nomenclature, foldwy a .dat extension. Figure 7-32 shows
an example screen with the audio data file jusitegtsaved in the directory named P2K GUI
with the filenamdP-192.168.3.201_Outputs 1-512.dat. This naming convention is always used
when saving audio data files.
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¢ 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 directorthwi flename that allows easy identification of
the channel group used to generate it as showigurd-7-32.

T3 PESA PERC 2000 - Untitled
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Figure 7-31 Audio Data Save and Load Commands
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(@ Desktop & PERCZO00, 8ve 10,377 KB Application SI16/2010 7:45 AM

® () My Documents 66.1,201_DUtpUts_1-512.dat 9KB DATFie 7}22/2011 8:10 AM

& % My Computer
[ %3 My Network Places
2l Recycle Bin
= 1) P2K Udate Files
# () ORS
2 PiK
10 P2K GUI
() P2K PBN

Figure 7-32 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 datafileall DXE frames in the system - they will bersid
in the folder with the GUI application. Once alleded data files are generated, move the fileseto th
folder you just created.
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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 P2KIGIf you have moved these files into another énld
they must be copied into the P2K GUI folder in ordebe 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:

From the list of channel groups under the DRS Mdirames directory tree, select the channel
group for the DXE frame on which you wish to loadaudio data file.

This will bring up the DRS Home Screen for the aialrgroup.

Ensure that the audio data file with the filenarhthe channel group you selected in the
directory tree is available in the P2K GUI applioatfolder.

Right click on the highlighted channel group entryhe DRS Matrix Frames directory tree.
The menu shown in Figure 7-31 is displayed.

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

You will not be prompted to enter any file dataeTdudio data file is read from the directory on
the host PC containing the executable file forRR& GUI.

Audio data will load and can be verified by checkihe setting and parameters on the audio
setup screens.

You may repeat this procedure for all channel gsanghe system, selecting the desired group
from the DRS Matrix Frames directory tree.

7.9 ACCESSINGINTERNALLY GENERATED SIGNALS

Every DRS system contains an internal signal geoer&ignals from the generator may be routed to
any audio output channel and are accessed byiimgéne source number for the desired tone into
source configuration files, just as you would watty other audio source channel number. Test signals
may be selected for embedding into an output engbeub, if desired. The following chart identifies

the signals that are available using the sourceébeuindicated in the source definition configuratio

lists.

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

Proprietary Information of PESA 7-34



’ DRS DISTRIBUTED ROUTING SYSTEM — CHAPTER 8
\ : P'—s A Publication 81-9059-0589-0, Rev. E

October 2011

Chapter 8 DRS Operation Using Cattrax

8.1 INTRODUCTION

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 Cattrax control application assumes the usetheknowledge of switching functions and
terminologies required to configure a system ugiregvarious commands and screens introduced in the
following paragraphs.

Through Cattrax you can view real-time status disally every aspect of router operation, modify
many system operating parameters, issue manuah®sion individual or multiple destinations, create
new, or modify existing, router configuration files the system controller, plus many other conamud
system monitoring functions.

The configuration file loaded into the system coltr is where the actual signal switching funcson
for the entire router system, such as signal ilpiyut assignments, signal names and aliases hémgtc
levels, components and other special router funstaoe defined for the system. Through Cattrax you
can create application-specific files that defil@perational aspects for the router. Once created
configuration file can be stored, edited or dowdkdto the system controller device to become the
active operating router configuration.

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 shutdofuie entire system. Be sure you know exactly what
you want to do before you make changes to the systafiguration.

8.2 CATTRAX CONTROL APPLICATION

Cattrax is a multi-system application that commates with, and controls, many different types of
PESA equipment; it incorporates data files for gmeequipment into the software structure that
contain equipment-specific interface screens, gonéition parameters and control functions. In order
for Cattrax to “discover” and communicate with a ®Pouter, or any other piece of PESA equipment,
the proper data file must be present in the versidDattrax used.

Cattrax automatically searches for PESA equipm@ouigh a process called “discovery.” When a
piece of equipment is detected on the facility melwvith Cattrax, the application establishes
communication with the equipment and lists it asetive device in the Devices View window.

If Cattrax is not already installed on the host R&fer to the Cattrax User Guide and follow the
procedure to install and set-up the control appbea

During installation of Cattrax, an icon is placedtbhe PC desktop. You may start the application by
clicking on the desktop icon, or by navigatinghe folder containing the Cattrax program files and
clicking on theCattrax.exe file. When Cattrax is first started, an applicatinterface similar to the one
shown in Figure 8-1 is displayed on the host PCitanrAs the discovery process continues, a listing
of PESA devices discovered on the network is diggldn the Devices View window.
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Cattrax

- G Routers
B YidBlox Modules

Clear Delste | Show &l ~

Date - Time: | Tvpe Message

Frame - Slok Marme j Alias Duration Status

There are no items ko show,

Figure 8-1 Cattrax Main Display Screen

8.3 NETWORK CONFIGURATION WITH CATTRAX

In order for Cattrax to communicate with PESA equémt, the network interface device used by
Cattrax must be actively connected to the submetuitiple subnets, containing equipment you wish t
control. When communicating on a subnet contaiB$A network controllable devices, Cattrax
should immediately begin the discovery processfidevices configured for the same subnet. In some
installations, PESA devices may reside on subriffeyeht from one another within the network.
Cattrax allows you to easily select both the nekwterface device it uses and the subnets on which
communicates through tiNetwork Preferences tab under th&ettings menu.

To view or modify current network communication @aeters for Cattrax, click the Network
Preferences tab under the Setting menu in theaXatienu bar to open the Host Network Configuration

screen as shown here.

Host Network Configuration |§|
Metwork Interface | Device Name:
192,168.1.67 Broadcom Metstreme Gigabit Ethernet
~ Subnet Where PESA Equipment is Located
Subnet | [ Add J
10,100,3,255
10,100.43.255
192.168.1,255
Remave
~ Multicast device finding option
[[]Enable Multicast device Finding
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The upper window displays by IP address and namadhwork interface devices available to Cattrax.
In many installations there is only one entry ia indow and by default this would be the devicedus
by Cattrax. If there are multiple entries, as wduddthe case, for example, if the host PC contzotis

an Ethernet cable NIC and a wireless adapter,dliee Cattrax is currently communicating through is
shown in bold type. You may select the networkrifiaiee device you wish Cattrax to use by double-
clicking the entry in the listing. Be sure that thetwork interface device you select is communmgati
over the subnet(s) containing the DRS router yahwo control.

Subnets currently available to Cattrax are listethe second window under the Subnet column. A
check in the box beside an entry indicates thatr&ais actively communicating over that subnet and
will automatically discover PESA devices on itytlu wish to prevent Cattrax from communicating
over a specific subnet, click the checkbox to reenitne check. If you need to add additional suboets
modify address parameters of currently availablets use the buttons to the right of the display
window as follows:

e Add - allows you to add subnets to the list of thoselable. Clicking the Add button opens
the screen shown here.
Broadcast Address PS_<|

() 1P & Netmask
1p| 192 168 . 1 . &7 |

Netmask| 255 . 255 . 252 . O |

() Broadcast IP

Broadcast IP | |

[ OK ] [ Cancel ]

Ensure that the IP & Netmask radio button is seldEnter the subnet address you wish to add
in the IP and Netmask fields of the window. ClicK @ enter the parameter. The new entry is
added to the listing and the checkbox will be cleeclo activate the new subnet. Do not modify
the Broadcast IP field entry.

e Edit — allows you to modify address parameters of antgyen the listing. Highlight the entry
you wish to modify and click the Edit button. Thel®et menu is displayed with current
parameters for the entry listed. Make any changesmish and enter OK to commit the
changes.

e Remove- allows you to remove any subnet from the listidghlight the entry you wish to
delete and click the Remove button. The entry mediately removed from the listing.

8.4 NAVIGATING THE CATTRAX ROUTER SCREENS

As shown in Figure 8-2, the Cattrax display screativided into five major functional areas: Menu
Bar, Devices View Window, Device Properties Winddenu Display Window and Alarm and Events
Window.
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7\ Cattrax - 2 X
| ?—/ Sengs  ven  Ssearewe  Hep  Menu Bar I
Devices Yiew 2 x
£ 0w ©
Show A = By Name ~
+ (@l Routers
H I VidElox: Modules
Devices View
Window
Menu Display
Device Properties T =] Window
B
Alarms & Events 3 x|
Device Clear Delete | Show all »
Properties Date - Time Type Message Frame - Slot Duration Status
WindOW There are no ibems o show.
Alarm and Events
Window
Figure 8-2 Cattrax Main Display Screen
MENU BAR

The Menu Bar functions in a similar manner to oMé&ndows® based programs; application specific
commands are discussed in detail where appropnidlte operating guide paragraphs.

DeviCES VIEwW WINDOW

Cattrax’ Devices View window, as shown by Figurd,8dentifies PESA devices on the network.
Depending on the view mode selected, Cattrax cgpladi devices that have previously been connected
to the network, even if they are currently not\aztiDepending on the view mode, devices may be
displayed in groups by device type as shown. Ndtieéthe headinBouters appears in the menu tree
with a branch to a DRS Audio router. When a PESW#a#eis connected to the network, and
communication is established, the device ID isldigpd as a branch of the menu tree in bold letters.
the Show Active mode is selected, only active devices are lidfdaen theShow All view mode is

selected the name of devices that have been “diésedVpreviously but are not currently under active
control appear in the menu tree in gray letterd;@mntinue to appear in the menu trees until tmey a

manually removed. You may obtain more informationveewing modes and other operational features
and functions of Cattrax by referring to the Useiid@ for the software application.
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8.4.1

8.4.2

8.4.3

8.4.4

Devices Yiew * I x

1 @ I'g_,fi| %] | Show All = By Mame ~ {_J)
=& Routers

=R JDRS Audio
=@ DXE1 - Dutput Range 1 - 512
= 1/0 Ports
D Portl - Analog In[1-64]/AES Out[1-64]
ED Port2 - AES In[65-128]/Analog Dut[65-128]
B Port3 - Analog In[129-192]/AES Out[129-192]
D Port4 - AES Input[193-320]
B0 Ports - Analog Out] 193-320]/AES Out[193-320]
D Port6 - AES In[321-384]/AES Out[321-384]
@ Port7 - Analog In[385-512]/AES In[385-512]
ED Ports - AES In[513-576]/Analog Out[385-448]
=@ Primary DXE - 192.168.3.201
=@ PERC1000 Frame Controller
D Primary - Active
D rRedundant - Standby
=@ Redundant DXE - 192.168.3.209
= PERC1000 Frame Controller
ED Primary - Active
D redundant - Standby
@l DXE2 - Output Range 513 - 1024
@ DXE3 - ODutput Range 1025 - 1536
ffl DXE4 - Output Range 1537 - 2048
B3 vidBlox Modules

Figure 8-3 Example Devices View Window

DEVICE PROPERTIES PANEL

Operational characteristics for the device selert¢de Devices View panel are displayed in thisgda
Properties such as IP address of the device aed d#ta related to selected device are displayed.

M ENU TREE PANEL

Menus and sub-menus for the device selected frenb#vices View panel are listed in the Menu Panel.
Tree branching is controlled by clicking on boxestaining plus and minus signs in the listing, ¢yac
as in a typical Windowsoperating system based application.

M AIN DISPLAY PANEL

Operational characteristics, configuration, or ooistfor the menu item selected in the Menu Tree
listing are displayed in the Main Display paneln@ol and display functions used in this paneldail
standard Windowsoperating system protocol.

ALARMS AND EVENTS WINDOW

The Alarms and Events Window, Figure 8-4, displdggs when a defined alarm condition occurs or
when a defined event occurs within the system.dédtiom the example screen that when Cattrax
establishes connection with a device, it is flagge@n event; as is disconnecting a device from the
network. When a module is discovered and flaggezbasected, its identity appears in the Devices
View window in bold letters, and the informationmesen is displayed in the main display window.
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Alarms & Events 1 x

Clear Delete | Show all -

Date - Time | Type | Message Type - Serial# Mame | Alias Duration | Status
Feb 13-15:43:35 Event Test Mode Disabled WidBlow: TX- WidBlox TX1 ¥ acked ¥ Fixed
Feb 13-15:43:35 Minor Loopback Monitor Unplugged YidBlox: TX- ¥idBlox TX1 0h Om I” Acked I Fixed
Feb 13-15:43:34 Major Fiber Module Missing ¥idBlox: TX- ¥idBlox TX1 0oh Om " acked I Fixed
Feb 13-15:43:34 Event [WidBlox: Ti-]is connected, WidBlow: T- WidBlo Tl F acked ¥ Fixed
Feb 13-15:43:24 Major [vidBlox: TX-]is disconnected. YidBlox: TX- ¥idBlox TX1 0h 0m I acked ™ Fixed

Figure 8-4 Example Alarms and Events Screen

8.5 DRSDEVICES VIEW ENTRIES

When a DRS router is discovered on the networlgssgned name is added under the Routers parent
header, shown by Figure 8-5 using the system naRf& Budio as an example menu entry. Expanding
the menu entry reveals a listing of all channebgsand components in the system. Clicking anyentr
in the listing opens a menu of control and statusens available for the component in the Menu Tree
window, and also displays operational propertiedhie selected assembly in the Device Properties
Window area.

Devices Yiew LS 10RS Audio - DXE1 - PERC1000 Fram.. .
W @ iH"u| (3] | Show all = By Mame » ) | MenuTree - DRS Audio & X
= Routers {4 Refresh @ Cance! | - NRlE |
=R IORS Audio | = DRS Audio

: =-{ DXE1 - Output Range 1 - 512
. =@ 1/0 Ports
H = i Port1 - Analog In[1-64]/AES Dut[1-64]
- Port2 - AES In[65-128]/Analog Out[65-128]
[0 Port3 - Analog In[129-192]/AES Out[129-192]
[} Port4 - AES Input[193-320]
[0 Ports - Analog Dut[193-320]/AES Out[193-320]
[ Port6 - AES In[321-384]/AES Out[321-384]
- Port? - Analog In[385-512]/AES In[385-512]
! [ Ports - AES In[513-576]/ Analog Out[385-448]
. - Primary DXE - 192.168.3.201
=l PERC1000 Frame Controller
- {fl Primary - Active
; ] Redundant - Standby
PR ) Redundant DXE - 192.168.3.209
=l PERC1000 Frame Controller
- {l Primary - Active
H (] Redundant - Standby
i filll DXEZ - Output Range 513 - 1024
H @l DXE3 - Output Range 1025 - 1536
-l DXE4 - Output Range 1537 - 2048
&3 vidBlox Modules

DE Summmary

Device Properties -« O X

= |

=l DRS Matrix Properties

Alarms & Events

Marne DRS Audio

= IP Address Clear Delete | Showe &ll -
Base IP 192,1658.3.201 Dake - Time | Twpe
Subniet Mask. 255.255.252.0 I i : B
Gakeway 192.168.0.1

Figure 8-5 Example Device Properties Display
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8.6 DRSROUTER DEVICE PROPERTIES DISPLAY

With the top-level DRS Audio entry selected, thevibe Properties window, Figure 8-6, displays the
currently active nomenclature and network commuigogparameters for the DRS router.

Device Properties » 0 X

52 4

=] DRS Matrix Properties

Mame DRSS Audio

= IP Address
Base IP 192,168,3.201
Subriet Mask. 255,255,255.0
Gakewaw 0.0.0.0

Figure 8-6 Example System Controller Device Propées Display

8.6.1 CHANGING ROUTER SYSTEM NOMENCLATURE

The upper area of the window, labeled DRS MatrpRrties, displays the user-selected name
assigned to identify the DRS router system in tlegi€es View listing. You may change the system
name at any time by clicking in the cell displaythe name. You may edit the current name or delete

the current entry and type a new system name. @leldpply button at the bottom of the display to
enter the name change data.

8.6.2 CHANGING DRSNETWORK PARAMETERS AND BASE IP ADDRESS OFP1K FRAME
CONTROLLERS

The lower area of the Device Properties Displayeled IP Address, displays current network
parameters for the DRS router and the base IP sgltbaded into flash memory of each P1K frame
controller in the system. The frame controllersndbsupport DHCP protocol, and configured
parameters are static until changed. From thidaiisprea you may enter new network parameters,
including a nevBase | P Address for the frame controller devices by entering tee/parameters in
the active display fields.

If you are using Cattrax for system control, thiéofwing steps guide you through the procedure to
enter new network parameter values to your P1Kdraantrollers:
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e The parameter values displayed initially are thmgeently loaded into frame controller
memory. To change the base IP address, click itPt#aldress block, remove the currently
listed IP address and enter the “new” address saloa have selected as the base IP address for
the DRS system. Remember that the numbers 0 (@etb255 are not valid for the fourth octet
of the IP address. If, based on your network regoénts, you also need to assign a “new”
subnet mask or default gateway setting, enter éseet values in the Subnet Mask and
Gateway boxes. Default values for these settings ar

- Subnet Mask: 255.255.255.0
- Gateway: 0.0.0.0

e In our example screen the “new” IP address is ahasel92.168.3.201, subnet mask as
255.255.255.0 and gateway as the default valueOdd.@. ClickApply to write the new address
data simultaneously to all P1K frame controllerghie system.

¢ Once the new address is assigned, allow a few dedonthe frame controllers to reboot and
verify that the displayed base IP address listedfe system reflects the desired change.

8.7 DXE SUMMARY SCREEN DISPLAY

With the top-level DRS Audio entry selected, theE>&ummary window is displayed in the Main
Window area, as shown by Figure 8-7. This screendisplay-only window that identifies the
operational characteristics of each DXE in the D¥ip§em.

B DRS Audio - DRS Audio X |
MenuTree - DRS Audio & X

44 Refresh @ ‘ @ ‘ ~DE Summary
= DRS Audio DKE | Slot  |active| [P Addhess | Output Range Serial Mum |Sync Reference| Temperature | Power
DXE Summary OEl Primary Yes 192.168.3.201 1-512 652723G07160002  525i_59_94 33 Deg. C OK
DXE1l Redundant Yes 192.168.2.209 1-512 652723E06420023 525i_59_94 35 Deqg. C OK
CHE2 Primary Yes 192,168.3.203 513 - 1024  £52723G07120078 525i_59_94 35 Deqg. C OK
DXE2 Redundant Yes 192.168.3.211 513-1024 652723E06420018 525i_59_94 35 Deqg. C OK
CHE3 Primary Yes 192,168.3.205 1025 - 1536 652723E724200135 525i_59_94 34 Deg. C OK
DXEZ Redundant Yes 192.168.3.213 1025- 1536 652723G06420182 525 59 94 34 Deqg. C OK

DxE4 Prirnary Yes  192.168.3.207 1537 - 2048 652723E06420217 525159 94 31 Deg. C 0K
D¥E4  Redundant Mo - . R > -

Figure 8-7 DXE Summary Screen

8.8 CHANNEL GROUP STATUS AND SET-UP SCREENS

Locate and expand the Routers entry in the Deweas window, as shown in Figure 8-8, expand the
DRS router entry to reveal a listing of all changiedups in the system. Each entry in the listing
identifies a channel group by its DXE group ideatiind the numericautput channel range of the
specified group.
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Expanding the menu entry for any of the channaligsareveals entries for components that configure
that specific group. Selecting any of these entygEns a menu of status and control menus available
for the component under the Menu Tree window. Withie menu structure you will find entries under
the headind/O Ports that correspond to control menus for each of itnead frames attached to the
DXE 1I/O ports. At the same level as I/O Ports, ¢here entries for thBXE frame(s), primary and
redundant, if present. Each DXE frame is furthenidied by the IP address of the PERC1000 frame
controller that is currentlgctive for the frame. Expanding the entry for either Dd&&eals an entry for
the PERC1000 Frame Controller. Clicking this emjpgns a status and control menu listing in the
Menu Tree window for functions pertinent to thenfiacontroller(s) within the indicated DXE, and also
reveals entries that identify the active/standlayust for each frame controller in the frame.

Selecting any DXE channel group top level entrihim Devices View window displays the status and
set-up screen menu for the group in the Menu Tiadaw as shown in Figure 8-8. For this example
screen, channel group I/O Range 1 — 512 suppoyt&NE1 is selected.

> X 1C0RS Audio - DXE1 - PERC 1000 Fram...
| MenuTree - DRS Audioc T X

Devices Yiew

i O =% E_;)|Sh0w.ﬂ.ll + By Mame ~{)

=G Routers
=60 DRS Audio
= &
=-E 1/0 Ports
B Portl - Analog In[1-64]/AES ODut[1-64]
ED Port2 - AES In[65-128]/Analog Out[65-128]

B Port3 - Analog In[129-192]/AES Dut[129-192]

B Port4 - AES Input[193-320]

B Port5 - Analog Out[193-320]/AES Out[193-320]

B Port6 - AES In[321-384]/AES Dut[321-384]
@ Port? - Analog In[385-512]/AES In[385-512]

B Portd - AES In[513-576]/Analog Dut[385-448]

=@ Primary DXE - 192.168.3.201
=-§l PERC1000 Frame Controller
B Primary - Active
f redundant - standby
=-f Redundant DXE - 192.168.3.209
[=-E PERC1000 Frame Controller
D Primary - Active
D redundant - Standby
- DXEZ - Dutput Range 513 - 1024
#-E0 DXE3 - Output Range 1025 - 1536
- DXE4 - Output Range 1537 - 2048
[+ VidBlox Modules

Device Properties -

5 B

14 Refresh @ | 8 ‘

= DHE

Infarmation
Status
Port Configuration

= DXE Properties
DxE1
192,168,3,201
1-512

Alarms & Events

Clear Delete | Show all =

Date - Time | Tupe

Figure 8-8 Channel Group Menu Entries
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8.8.1

INFORMATION DISPLAY SCREEN

Selecting the Information entry in the Menu Treadaw displays the channel group Information
screen as shown in Figure 8-9. This screen ispdagi®f the current status of the DXE frames in the
channel group. The chassis graphic image is indaaédentify primary and redundant PERC1000
frame controller module locations within the inded DXE frame.

PERC1000 Primary -Displays status information for frame controllevige installed in the
primary controller slot:
- Active/Standby status of frame controller instalileghrimary slot; displays the status of
Sngleif no redundant frame controller is installed ne frame
- OK/Error status of 24V power output from module
- OKI/Error status of controller cooling fan

Primary (or Redundant) DRS DXE Board - Displays real-time status information for the
circuit board in the indicated DXE frame:

- Input, output or I/O channel range of the channelig served by the DXE frame

- OK/Error status of power feed to main board

- Measured temperature of surface of main board

PERC1000 Redundant Displays status information for secondary frametialer, if second
module is installed in the redundant controllet:slo
- Active/Standby status of frame controller installededundant slot; displayRedundant
Controller not Found if no redundant controller device is installedhe frame
- OK/Error status of 24V power output from module
- OKI/Error status of controller cooling fan
Information

Serial Number —Serial number of router main board.

Sync Reference -tdentifies the presence and signal characterisfitse sync reference input
signal.

CPLD, DXEV2 and DXEV4 — These entries identify the version number of fuare code
loaded into the respective on-board device.
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Pmnnsm-ﬁfnxﬂ x I'!!msmdnmsmdn

MenuTree - DXE1 - Out... ® X

{4 Refresh @ corcel | { ;]

& DXE
& Information

~Primary DXE

Clmr=m m=m|
@ il e Ooo L @
(=] I | (=)

r— PERC1000 PRIMARY

+24% = 0K
FAN = OK

Primary DRS DXE Board

Output Range 1-512
TEMPERATURE 33Deg. C

PERCL000 REDUNDANT —

Redundant Controllar
not Found

 Infamation

Serial ‘ESZ?ZSGDFIISEIDDZ

g | 525i_59_94 |

CPLD l:l DREV4 |17 DXE V2 ‘ °
Redundant DXE
< [I=m m=m| <
o L 5 O0oo L)
o ] (=)

— PERC1000 PRIMARY

+24% = Ok
Fan = 0K

Redundant DRS DXE Board

Qutput Range 1-512
TEMPERATURE 350eg. C

PERCL000 REDUNDANT —

Redundant Controllar
not Found

 InFamation

Serial ‘652723607160023

Sync ‘ £25_59_94 ‘

DXEV4 |17

DXE v2 ‘9

Figure 8-9 Example Information Display Screen

8.8.2  STATUS DISPLAY SCREEN

Selecting the Status entry in the Menu Tree wind@plays the channel group Status screen as shown

in Figure 8-10. This screen is a display of thd-tieae operational status of the DXE frames in the

channel group.
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8.8.3

MenuTree - DXEL - Du... * X
4 Refresh @ Corie | @HA: [ Primary DXE
= e [ rat [ w1 | iz 1.2v 3.3v 2av 2.5v
Information I Status Good Good Good Good Good Good
Part Configuration
| | Temperature | Status |
|J 33Deg. C Good
Link # Status RX Power | TX Power SFP Temp Wavelength
1 [77: -3.98 dBm 41 Deq. C 850 nm
z -21.14 dBm -3.86 dBm 43 Deq, C 850 nm
3 -26.20 dBm -3.77 dBm 41 Deq, C 850 nm
1JO To DXE Physical Port Connections |
Port1 | Port2 | Port3 | Port4 | Ports Port 6 Port 7 Port 8 |
Primary Primary Primary Primary Primary Primary Primary Primary
1/0 Data Control Port |
Portl | Port2 | Port3 | Port4 | Port5 | Porté Port 7 Port8 |
Frimary Secandary Frimary Primary Primary Primary Primary Primary
( Redundant D:E
| Rail | ¥I01 | ¥1I02 1.2v 3.3% 29%¥ 2.5¥
| status Good Good Good Good Good Good
| | Temperature | Status |
|J %4 Deg, € Good
Link # Status RX Power TX Power SFP Temp ‘Wavelength
1 Ni& -3.97 dém 42 Deg. C 850 nm
4 -14.01 dBm -3.61 dEm 39 Deq. C 850 nm
3 -1.38 dEm -7.08 dEm 51 Deq. C 1310 nm
1jO To DXE Physical Port Connections
Portl | Port2 | Port3 | Port4 | Ports5 | Port6 | Port7 | Port8 |
Secondary | Secondary | Secondary | Secondary | Secondary | Secondary | Secondary | Secondary
IO Data Control Port
Portl1 | Port2 | Port3 | Port4 | Port5 | Port6 | Port7 | Port8 |
Primary Secondary Primary Primary Primary Primary Primary Primary

Figure 8-10 Status Display Screen

Looking at Figure 8-10, for each DXE frame in timainel group, the display provides real-time status
of frame power supply voltages, and the surface&ature and temperature status of the circuitdboar

The Link box provides status display for the filbgtic links between channel group DXE frames in
DRS systems expanded beyond 512X512. This boxifigentfor each active link, the receive (Rx
Power) and transmit (Tx Power) power of the fibgtiolaser module, the module temperature and the
current operating wavelength of the laser.

The next two boxes indicate status of certain comoation connections between the signal frames and
the DXE. This information is not pertinent to daifRS operation and is provided for use by
technicians when servicing the DRS system.

CHANNEL GROUP PORT CONFIGURATION SCREEN

As was discussed in Chapter 4, a channel groupstsrud at least one DXE frame and its associated
audio frames, and is identified by the numericabeof I/O signals it can process. Audio frames and
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 @umied through the Port Configuration menu screen
to identify the type of audio block(s) connectedte port and assign the numerical bank of chartoels
the block. Figure 8-11 shows a typical port confagion menu screen.
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Configuring 192.168.3.201 [DXE1 - Output Range 1 - 512]

1f0 Board Type

Inputs Outputs
StartfEnd | StartfEnd | Reser

=l

rrrrr

Detected Board Type
Redundant DXE

DRS Analog In - AES Out Board j

DRS AES In - Analog Out Board

DRS Analog In - AES Out Board

DRS AES Input Board

DRS Analog Out - AES Ok Board

DRS AES [0 Board

DRS #nalog In - AES In Board

DRS Analog Out - AES Ok Board

1
&4
65
128
129
192
193
320
0
0
321
334
385
51z
0
0

1
&4
65
128
129
192
0
0
193
320
321
334
0
0
385
s1z

ojo|o|o(o|jo|o|0O

DRS Analog In - AES Out Board

DRS AES In - Analog Out Baard

DRS Analog In - AES Out Board

DRS AES Input Board

DRS Analog Out - AES Out Board

DRS AES 10 Board

DRS Analog In - AES In Board

DRS Analog Out - AES Out Board

DRS Analog In - AES Out Board

DRS AES In - Analog Out Board

DRS Analog In - AES Out Board

DRS AES InpLk Board

DRS Analog Out - AES Out Board

DRS AES I/ Board

DRS Analog In - AES [n Board

DRS Analog Out - AES Out Board

Send Part Config Data To DKE ‘ |

Copy Baard Type

Refresh Port Config Data

Figure 8-11 Example Port Configuration 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 thertifly certain operational and configuration
parameters about the frame port. Before contintorthe procedure for entering hardware configuratio
data, we need to closely look at each of the cofirRefer to the example DXE Frame Port
Configuration Screen shown by Figure 8-11. You rhagjbo find it helpful to have a “live” port
configuration screen open on the host PC for ratere

When the Port Configuration entry is selected ftbemMenu Tree listing, data for the channel graup i
refreshed as follows prior to display:

e Each DXE, primary and redundant, if present, ptdlérame 1/0O ports to determine the type of
audio block(s) currently attached to each port.

e The hardware configuration data loaded into thenary frame controller in the primary DXE
frame is read to determine the type of audio blecgfogrammed in the configuration file as
being attached to each I/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 1/0O rangeeamutature displayed. The table in the main display
area contains 7 columns, and displays configuratada for the primary DXE and, if equipped, the
redundant DXE for the channel group. A brief explaon of the data displayed in each column follows:

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

e |/O Board Type — This entry displays for each of the I/O ports type of signal frame that is
currently defined by the configuration file read from the primary frame controller in the
primary DXE for the indicated port . This column allows the user to modify the hardsvar
definition for any port using the pull-down menutie cell.
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Inputs Start/End — Indicates the numeric range of input channedgyaed to the port. This
entry is determined by the frame type specifiethaprevious column and is automatically
assigned by the GUI application.

Outputs Start/End — Same as the previous column, except it dispgltaysiumerical range of
output channels assigned to the port.

Reserved- A check in the box indicates that the rangaptit/output channel numbers and
frame type have been reserved for future implentiemta

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 /O
ports. This column displays the results — and s the frame type of the actual hardware
connected to the indicated port. A comparisones tinade between the actual detected
hardware and the frame typelicated in the I/O Board Type column If the actual and
indicated frame types are the same, the cell galisd with a green background. Should the
hardware configuration file indicate a differerdarite type from what is actually detected, the
cell is displayed with a red background.

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

and indicated frame types are the same, the céi$dayed with a green background. Should
the configuration file indicate a different franypé from what is actually detected, the cell is
displayed with a red background. If a redundant DXBEot used in the installation, the column
is grayed-out.

To summarize the 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.

For each 1/0 port, a comparison is made betweeadhel frame type connected and the frame
type programmed into the configuration file reashfrthe primary frame controller in the
primary DXE for the channel group.

A comparison is made between the actual framedgpeected to each port and the frame type
indicated by the configuration file.

Any comparisons not resulting in a positive matahiadicated by a red background in the
display cell.
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8.8.4 PORT CONFIGURATION PROCEDURE

In most installations, once the initial hardwarefgguration data is downloaded to the frame colersl
it will rarely, if ever, change. The only reasoraiter hardware configuration would be if I/O frasne
should be added to or removed from an installetesysif signal handling capacity of an installed
system is expanded by adding additional DXE fraroesf,an additional DXE frame is added to an
existing channel group for redundancy.

Use the following procedure to configure the I/@nfire ports:
e Open Cattrax to the Port Configuration screenlierdesired channel group.

e The port configuration screen is displayed as shioyvRigure 8-12, with the channel group
being configured identified as the DXE, by the eystbase IP address and its I/O range
nomenclature displayed. In this example, the disfgdor the DXE frame(s), identified as
DXE1, contained in the DRS system identified byeblsaddress 192.168.3.201 that process
signal data for numerical input channels 1 thru &1@ numerical output channels 1 thru 512.

Configuring 192.168.3.201 [DXE1L - Output Range 1 - 512]
Inputs Outputs Detected Board Type Detected Board Type
Port 1O Board Type ‘ Start/End ‘ Start/End ‘ Reserved ‘ Primary DXE Redundant DXE
1 1
1 DRS Analog In - AES Out Board j " " O DRS Analog In - AES Out Board DRS Analog In - AES Out Board
65 65
2 DRS AES In - Analog Qut Board - 125 - DRS AES In - Analog Out Board DRS AES In - Analog Out Board
129 129
3 DRS Analog In - AES Out Board - - O DRS Analog In - AES Out Board DRS Analog In - AES Out Board
193 0
4 DRS AES Input Board a0 g - DRS AES Input Board DRS AES Input Board
1} 193
5 DRS Analog Out - AES Out Board o 20 O DRS Analog Out - AES Qut Board DRS Analog Out - AES Qut Board
321 321
6 DRS AES 1{0 Board O DRS AES 1/0 Board DRS AES I/O Board
384 384
385 0
7 DRS Analag In - AES In Board iz 0 O DRS Analag In - AES In Board DRS Analag In - AES In Board
1) 385
8 DRS Analog Out - AES Out Board o iz O DRS Analog Out - AES Qut Board DRS Analog ©Out - AES Qut Board
Refresh Port Config Data Send Port Config Data To DXE ‘ | Copy Board Type

Figure 8-12 Port Configuration Screen Entries

e When the port configuration screen is selectedrdrae type detected on each interface port on
each DXE, primary and redundant — if present,spldyed in the two right-most columns.
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¢ The hardware configuration data loaded into themary frame controller in the primary DXE
frame is read to determine the type of audio blecg(ogrammed in the configuration file as
being attached to each I/O port. This data is disgd in the 1/0 Board Type column.

e The detected board type for each DXE and the entitye 1/0O board type column SHOULD
agree. If they do not, it means that hardware ngliias been swapped between ports or for
some reason the audio frames at the ports havechesged since the current configuration file
was loaded into the frame controller.

e If you wish to enter or modify the board type i toard type column, you may use the drop-
down menu to assign the board type to each 1/Q @gtionally, you may click the “Copy
Board Type” button below the table and the detebttd types at each port will automatically
be entered in the 1/O 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 Board Type” optio 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/O rlarange will be assigned to the port based
on the entered “future” frame type.

¢ Once data for each frame type has been enterbe tmotts, 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.

8.9 DXE FRAME AND FRAME CONTROLLER MENUS

When expanded, each channel group menu entry iDelies View window opens to a sub-entry for
the signal frames and DXE frames that compriseytbap, as shown by Figure 8-13. DXE frames are
indicated in the tree listing as primary or redumdavith the IP address of tlaetive frame controller
displayed. If you click on either of the DXE engj¢he displays and control menus presented in the
Menu Tree window are exactly the same as thosaledevhen the top level channel group entry is
selected. Expanding either of the DXE entries, h@amereveals a sub-menu header that opens control
and status menus for functions pertinent to theéraontroller(s) within the indicated DXE, and also
reveals display-only entries that identify the eefstandby status for each frame controller inftame.
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Devices View * & X 1pRS Audio - DXEL - PERC1000 Fram..,
1 © wa| © | showal - By Name - & ‘ MenuTree - DRS Audio B X
= Routers 14 Refresh (@ Cance! | ;R ‘
= [ DRs Audio
=@ DXE1 - Output Range 1 - 512 B PER e Controllr
n fiarmation
-l 1/0 Ports =) Control

= il Primary DXE - 192.168.3.201

Y Tk 1000 Frame Controller | i
-l Primary - Active 8- Corfiguration
{0 Redundant - Standby “ RouteriSwitch Test
=-fil) Redundant DXE - 192.168.3.209 - Shatus
=l PERC1000 Frame Controller
- Primary - Active
‘[ Redundant - Standby
-l DXE2 - Output Range 513 - 1024
(i) DXE3 - Output Range 1025 - 1536
il DXE4 - Dutput Range 1537 - 2048
- VidBlax Modules

Device Properties - 3 X

[

= PERC1000 Frame Controller Properties
Tame Cheetah DRS

Alarms & Events

Clear Delete ‘ Shaw All ~

Type Makrix
Suh Type DRS Date - Time | Type
Primary Serial Murmber 652722B07170114
Redundant Serial Number- £52722H10320161
= IP Address
Base [P 192.168.3.201
Active TP Address 192.16&.3,202
Subnet Mask 255.255.252.0
Gateway 192.168.0.1

Figure 8-13 Frame Controller Information Screen

8.9.1 INFORMATION DISPLAY SCREEN

When the Frame Controller Information entry is stdd from the menu tree, the screen shown by
Figure 8-14 displays the following status inforroatfor both primary and redundant frame controllers
present in the audio frame. If the DRS does notatora redundant controller, the messBgK Not
Found is displayed.

MenuTree - Cheetah D.. & X
14 Refresh @ Cancel | - = | fEFrimary
‘B PER.C1000 Frame Contraller Type ‘ IMatrix ‘ Serial Number | 652722B07170114 |
& Information
= Control
1P Address 192.168.3.201 MAC Add 00-50-C2-14-F3-47
- fctiverstandby ‘ ‘ sl | |
[=- Configuration
- RouterfSwitch Test Boot ‘ Lo ‘ APR | 3.z |
- Skatus
CPLD ‘ 0.24 ‘ Power Supply | Active |
Fan | Good |
~Redundant:
Type | Matrix | Seria Number | eserazrinazonet |
Paddess  [192.168.3.202 | MAC Address [ooso-cz1aFD-1a |
Boot ‘ 1.0 ‘ PP |3.2 |
CPLD ‘ 024 ‘ Power Supply | Active |
Fan ‘ Good ‘

Figure 8-14 Frame Controller Status Screen
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¢ Type — Identifies the device as a matrix frame controlle
e |P Address— Displays the IP address assigned to the indidaa@ne controller device.

e Serial Number — Displays the serial number of the frame contralkvice installed in the
indicated position.

e MAC Address — Identifies assigned MAC address for controller.
e Boot, APP and CPLD- Indicate revision level of firmware loaded intoch module.

e Power Supply— Displays the status of the power supply devicegained on the indicated
controller module.

e Fan- Indicates current status of cooling fan on-bdhedindicated controller module.

8.9.2 ACTIVE /STANDBY STATUS AND CONTROL SCREEN

For both the Primary and Redundant frame controlléine indicated DXE, the Active/Standby status
screen, Figure 8-15, displays the IP address amdrdwperating mode. If the router is not equippat a
redundant controller module, the IP address optitaary module is displayed and the mode box irtdga
that the module is the single controller for theteo. If the DRS contains a redundant frame coletr,olhe
active or standby status of each module is displajeng with a pair of radio buttons that allow ytou
swap the active controller. You may use eitBet Modebutton set to initiate the status toggle. A pop-up
prompts you to verify the action before the statggle is implemented.

MenuTree - Cheetah D... * X

14 Refresh @) | [ ] | ~Primary
{= PERC1000 Frame Controller
Infarmation IF Address Mode

= Control
ActiveiStandby
(= Configuration Set Mode ) Active Standby
Router/Switch Test

Status

~Redundant

IP Address 192,168,3.202 Maode Skandby

Set Mode Active # Standby

Figure 8-15 Active/Standby Control Screen

8.9.3 ROUTER/SWITCH TEST

The router/switch test configuration screen allgws to read switch status and “TAKE” test switches
directly on the DRS router. Status informationead directly from the DRS frame controller and
bypasses the system controller. If you executesagnal switching through this screen, the system
controller will not know the switch occurred, and wilbt show status for the switch; therefore, this
capability should be used for DRS router diagnestialy.
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The screen contains three different window areasriMParameters, All Call/Diagonals, and
Status/Scratchpad. An example screen is showndw¢B-16.

MenuTree - Cheetah D... # X
44 Refresh (@) canicel | Pl | ¢ Matriz Parameters ——————————————————  Status/Scratchpad
=1 PERC1000 Frame Conkroller out
= " put: Skatus Scratch -
- Informatian First Input III Lask Input - - |i£|
= Contral
| htivefStandby First Output II' Last Output
=- Corl 3 3
B ke St ch Tesst 4 4
5 5
&l CalliDiagonals & 5
Skart Input Start 7 7
g g
9 9
Elack Size Step Size 0 0
11 11
| Al Call Inc | |D\ag0nal Inc | 12 12
13 13
| All al | | Diagonal | 14 14
15 15
| All Call Dec | |Diagonal Dec | 16 16
17 17 )1
Scratchpad
| Diagonal Wrap
| Get Status | |Clear Selected| ‘Take Selected‘ | Load. .. | |Save Skatus |
| Clear all | ‘ Take Al ‘ | Save... | |M0ve Skatus |

Figure 8-16 Router Test Screen

e Matrix Parameters - This display window shows the matrix dimensiohshe DRS router.
Information displayed here is used to set bound#\ficCall and Diagonal switches as well as
set the number of outputs shown in the Status/&gad grid. The four displayed parameters
indicate the physical channel number of the firgt st input signals and first and last output
signals.

e All Calls/Diagonals - The All Calls/Diagonals screen allows you taipeaind “TAKE” an All
Call (a single input to a block of outputs) or aa@onal (a succession of inputs taken to a
succession of outputs in a diagonal pattern epmtifh to output 1, input 2 to output 2, etc.)
switching sequence. Executing switching sequenees as these is used to perform integrity
checks on the router. Among the parameters thabeaet are:

Start Input — Selects the physical input source routed to aigiated destinations during
an All Call switching series, or selects the firgiut used on a Diagonal switch.

Start - Selects the first physical destination channelitiech the designated input signal is
switched during an All Call or Diagonal switchinggsience.

Block Size -Selects the number of physical outputs switchethdweach All Call or
Diagonal switching sequence.

Step Size Determines the increment size used during a delggwitching sequence. For
example, a step size of 2 would result in a diabswéching sequence such as input 1 to
output 1, input 3 to output 2, input 5 to outpuetk.

All Call Inc - Increments the indicated “Start Input” channebbyalue of one, and then
performs the All Call Command.
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- All Call - Causes an All Call switch to occur where the iathd “Start Input” channel is
switched to all “Block Size” total outputs begingiwith the “Start” channel.

- All Call Dec - Decrements the indicated “Start Input” channehbsalue of one, and then
performs the All Call Command.

- Diagonal Inc -Increments the indicated “Start Input” channel byalue of one, and then
performs the Diagonal Command.

- Diagonal - Causes a Diagonal switch to occur where the inelit&Start Input” channel is
switched to the indicated “Start” channel; follogiwhich the “Start Input” value is
incremented by the value indicated in “Step Sia®d that input channel is switched to the
output channel following “Start” in sequence. Téesjuence is continued for the indicated
“Block Size” number of output channels.

- Diagonal Dec -Decrements the indicated “Start Input” channelbsalue of one, and then
performs the Diagonal Command.

e Status/Scratchpad- This window displays current status of the DR&ter and allows you to
create, preset and “TAKE” a matrix configuratiosjng the scratchpad area, for integrity
testing or signal verification purposes. The St&astchpad grid contains a row for each
output in the system, and each row contains thokeyms. From left to right the columns
identify the following parameters:

- Output — The number in the output column identifies thggical output of the router.

- Status— Status identifies the physical input of the sswdurrently switched to the indicated
output.

- Scratch— When the row is highlighted, you may enter a Ineinctorresponding to the
physical input of the router you wish to switchilhe indicated output when the “TAKE”
command is issued.

Scratch configuration preset data can only be edten a given row when that row is
highlighted. You may select any number of outphtghlighted rows) on which you wish to
initiate a matrix switch operation - click on thest row to select. You may add individual rows
by holding down the Control key and clicking on giddal rows, or you may select a block of
rows beginning with the first row selected by hofgildown the Shift key and selecting the last
row you wish to include in the block. After selegian area of the grid, you can right click the
mouse on the selection area. This provides a pomru, as shown below:

Scratch
Load Diagonal
Fill Up

Fill Down
Reverse

Delete

Take

P R = AT R SRS

- Load Diagonal— Loads a diagonal switch into the selected adirsy with the input
specified in the top selected cell.

- Fill Up — Fills selected area from bottom cell of selettio
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- Fill Down — Fills selected area from top cell of selection.

- Reverse- Reverse cells from top to bottom of selected.are

- Delete— Deletes contents of selected grid.

- Take — Implements switching operation specified in sidd scratch area.

In addition to the Status/Scratchpad grid, thisdein also has a number of command buttons
which function as follows:

- Get status- Causes the switch status to be retrieved frammé controller and displayed in
status grid.

- Clear Selected Clears entries in scratch column of selected afgyrid.
- Clear All - Clears all entries in scratch column.

- Take Selected This button takes all the switches specifiethmmselected area of the
scratchpad grid.

- Take All - Takes all switches specified in scratchpad grid.

- Load - Allows you to load current scratchpad from aagtinpad that has been saved to a
file.

- Save- Saves current scratchpad to a file for latealtec

- Save Status- Same as SAVE button but saves status colummmaftton as opposed to
scratchpad column.

- Move Status- Moves status from status column into scratctarad.

8.94 FRAME CONTROLLER STATUS SCREEN

The Frame Controller Status screen, Figure 8-1ayiges activity status for the power supply and
Good/Fall status for the cooling fan on each frameroller module.

MenuTree - Cheetah D... * X
44 Refresh i) |° I: | Primaty

{= PERC1000 Frame Controller
: Power Supply PS #1 Fan Fan #1
InfFormation
(=) Control Status Active Status Good
Active/Standby
(=) Configuration
i RauterSwitch Test Redundant
Status
Power Supply PS #1 Fan Fan #1
Status Active Status Good

Figure 8-17 Status Screen Entries
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8.10 I/O PORT MENUS

Commands and screens contained undel/@heorts parent header in the Devices View Window, Figure
8-18, provide status data and control functionssignal frames attached to the indicated DXE thhoilng
I/O port interface connections.

Devices Yiew > Bx 1DRS Audio - DXE1 - PERC1000 Fram...
W @ i_ﬁ| (4,] | Show All = By Name + () | MenuTree - DRS Audio % X
= Routers 44 Refresh @) | 8 |
=l DRS Audio
= €l DXE1 - Output Range 1 - 512 " D;RS rds
2UMmary
=G :

i Port1 - Analog In[1-64]/AES Dut[1-64]
il Port2 - AES In[65-128]/Analog Out[65-128]
i Port3 - Analog In[129-192]/AES Out[129-192]
B Port4 - AES Input[193-320]
B Port5 - Analog Out[193-320]/AES Dut[193-320]
I Port - AES In[321-384]/AES Dut[321-384]
B Port? - Analog In[385-512]/AES In[385-512]
B Portd - AES In[513-576]; Analog Out[385-448]
-l Primary DXE - 192.168.3.201
i Redundant DXE - 192.168.3.209
il DXEZ - Output Range 513 - 1024
{l DXE3 - Output Range 1025 - 1536
: fl DXE4 - Dutput Range 1537 - 2048
&3 vidBlox Modules

Device Properties » I x| ﬂ
|g—: Al Alarms & Events
= I/0 Ports Properties Clear Delete | Show all -

1/ Parts Date - Time | Type

g

Figure 8-18 1/0O Port Menu

8.10.1 1/O PORT SUMMARY SCREEN DISPLAY

With the top-level /0O Ports entry selected, ti@ Forts Summary window is displayed in the Main
Window area, as shown by Figure 8-19. This screendisplay-only window that provides real-time
readout of the operational characteristics for eaghal frame attached to the DXE.

'm DRS Audio - DXE1 - 1/0 Ports X | B[l ORS Audio - DXE1 - PERC1000 Fram... ]'MDRS Audio - DXE1 - PERC1000 Fram... rmDRS Audio - DXE3 ]'MDRS Audio - DXE1 ]'MDRS Audio -DR.

MenuTree - I/0.. * X

44 Refresh @ Carcel 110 Ports Summary

.I_Plpi D | Active| Type | Range | Sncheforsnce | Tempsraturs | PS1 | Fan#l | P52 | Fan#2

o RS, 10Boards 1 Yes Analog In [/ &ES Out 1toad [ 1to64 Primary_DXE 34 Deqg. C NS A N/ B Active Good

: m’umar;.« 2 Yes AES In f Analog Out 65 to 128 / 65 to 128 Secondary_DXE 35 Deg. C Active Good Active Good

3 Yes Analog InJ AES Out 129 to 192 / 120 to 192 Primary_DXE 34 Deg. C Active Good N/ A N/ A
4 Yes AES Input 192 to 320 Primary_DXE 36 Deqg. C Active Good NS NS
5 Yes  Analog Out [ AES Out 193 to 320 Prirnary_DXE 31Deq. C Active Good Active Good
6 Yes AES IJO 321 to 384 / 321 to 354 Primary_DXE 31 Deq. C N/A N/A Active Good
7 Yes Anadlog In [/ AES In 3285 to 512 Primary_DXE 35 Deg. C Active Good Active Good
=] Yes AES In f Analog Out 513 to 576 § 2385 to 448 Unkniooi 34 Deqg. C Active Good Active Good

Figure 8-19 Port Summary Screen

e |D - Identifies the DXE 1/O interface port to whictethignal frame is attached.

e Active — Displays a yes/no readout of the current stattise signal frame.
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e Type - Identifies the frame type (signal block configion) of the signal frame attached to the
indicated /O interface port.

e Range- Displays the I1/0 channel number range of theadgysupported by the signal frame.
e Sync Reference- Indicates the source of sync reference .

e Temperature — Displays the current surface temperature of tammircuit board in the
indicated signal frame.

e PS1/Fan#l- Displays current operational status of power supmdule located in the primary
module slot of the signal frame, and the good/ltatlis of the cooling fan on-board the module.
N/A indicates there is no module installed in ttanie slot.

e PS2/Fan#2- Displays current operational status of power supmdule located in the
redundant module slot of the signal frame, andythed/bad status of the cooling fan on-board
the module. N/A indicates there is no module ihsthin the frame slot.

8.10.2 SIGNAL FRAME (PORT) MENUS

Expanding the 1/O Ports entry under the Deviceswiee, opens a listing, by port number, of the DXE
I/O interface ports and the type of signal frantacted to each port. Signal frames are identifiethb
audio blocks supported by the main circuit boarthenframe and the I/O channel range of the signals
router through the frame, as shown by Figure 8&&ecting any of the port entries in the listing@ep

the status and control menus for the signal frante Menu Tree window under the parent header
DRS IOBoard. The menus listed in the Menu Tree wmabill vary depending on the type of signal
frame on the port. Each menu entry is discussédeifiollowing paragraphs.

—_—
Devices Yiew ~ B X 1pRs Audio - DXE1 - PERC1000 Fram.. |
W & EH"-| ®| Show Al - By Name - () | MenuTree - DRS fudin X
(= Routers 14 Refresh @ Cancel | BEE |

=il DRS Audio
=l DXE1 - Output Range 1 - 512
- 1/0 Ports 5
b Jport1_analog Ini L_6+1/AES Outf1 641 A
- AES In[65-126]/Analog Dut[65-128] Lo ';elay &
- Analog In[129-192]/AES Dut[129-192]
- AES Input[193-320]
- Analog Out[193-320]/AES Dut[193-320]
- AES In[321-384]/AES Out[321-384]
- Analog In[385-512]/AES In[385-512]
- AES In[513-576]/Analog Dut[385-448]
B Primary DXE - 192.168.3.201
I Redundant DXE - 192.168.3.209
0 DXE2 - Dutput Range 513 - 1024
i DXE3 - Output Range 1025 - 1536
f DXE4 - Output Range 1537 - 2048
3 VidBlox Modules

Device Properties -~ O x
A
BBy

= Properties

= DRS_IOBoard
& IrFarmation

Alarms & Events

Sub Type Analog In | AES Out
Board Range 1to &4/ 1 to 64 Clear Delete | Show al ~
Board Index 1 Date - Time | Type

Figure 8-20 Signal Port Menu Listing
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8.10.3

| NFORMATION

Selecting the Information entry in the Menu Treaduaw provides real-time display of the operational
characteristics for the selected signal frame. fei@421 shows a typical signal frame information
screen. The chassis graphic image is includedetatiiy primary and redundant power supply module
locations within the signal frame.

e Power Supply -Displays status information for power supply moduaktalled in the indicated
module slot:

- Activity status of 24V power output from module
- Activity status of power supply cooling fan

e Board Type Display —Identifies the main circuit board in the signaimfiraby the type of signal
blocks it supports. The I/O Range entry displagsrihmerical range of I/O signals processed
by the signal frame. In the example illustration,Amalog In/AES Out board is present in the
signal frame that processes input channels 1 -né4uatput channels 1 — 64.

e [nformation

CPLD, Altera and V4 — These entries identify the version number of fsare code loaded
into the respective on-board device.

Serial Number —Serial number of router main board.
Sync Reference -tdentifies presence and signal characteristicg/nt reference input signal.

Temperature — Meter graphic provides a direct analog readoeuofent surface temperature
of main router board in the signal frame.

e Power Rail —Displays real-time Good/Bad status of each voltageoresent on the main
router board in the signal frame.

idio —DxE1—PrE;/ El DRS Audio - DXE1 - Port1 X | Kl DRS Audio - DXE1 - /O Ports | EIMDRS Audio - DXE1 - PERC1000 Fram... | EIDRS Audio -DxE1 | G
MenuTree - Portl - An... ¥ X
ST = =
44 Refresh @ |° <=0 =] ©
= DRS_[OBoard [} T = G o5 1 ]
Information 5 T — o
Input Settings - = '
Output Settings
10 Delay Pawer Supply Analog In [ AES Ut Power Supply ———
+24i=hctive 24V=Active
10 Rangs Tto64)1tost
 Information
v Sync Reference | Priman v DXE
Terperature
Temperature 35 Deg. C
] [ (1 [l [ [ [ [ [ [
10 20 30 a0 50 0 L] a0
~Power Ruail

Figure 8-21 1/0 Board Information Display
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8.10.4 INPUT SETTINGS

The 1/0 Board Input Settings Screen allows youetiooperating parameters and processing
characteristics for audio input source signalseRample AES Input Settings Screen is shown in Eigur
8-22; and an example Analog Input Setting Screshasvn in Figure 8-23. Columns for each audio
adjustment follow a logical pattern of signal flokvough the board.

MenuTree - Port2 - AE... & X
wicher @ce [ @ || [ pe | ons [ tembia e e e nomsdes |
N D?S_IFC;?;:;H q 1 0.0 - Mormal
put Settings 2 00 —f— Marmal
-+ DUEpUE Settings 3 0.0 _ﬂ_ - Mormal
1/ Delay z 4 0.0 —_—t Mormal
= 5 0.0 —_—j— Hormal
6 0.0 —_—f Mormal =
7 0.0 —_t mormal
4 8 0.0 —_—t Mormal
9 0.0 —_—j— Hormal
B 10 0.0 —_—f Marmal
11 0.0 —_t Marmal
o 12 0.0 —_—t Marmal L
13 0.0 —_t Marmal
? 14 0.0 —_—f Marmal
15 0.0 —_t Mormal
g 16 0.0 —_—t Marmal
_ 17 0.0 — a— Mormal } |
Apply
Figure 8-22 AES Audio Input Settings Screen
MenuTree - Port1 - An... & X
EEEEIPEE e
i DERSI-IFC; ?;:rt‘ijon 1 24dsu *| 00 O Mormal
put Settings 2 24 dBu 0.0 _u_ O 0,000 Frames Mormal
- Output Settings 3 24 dBu 0.0 _u_ = Mormal
""" 1f0 Delay 4 24 dBu 0.0 —_—f Mormal
5 24 dBu 0.0 —_— O Mormal
6 24 dBu 0.0 —_— O Mormal 3
7 24 dBu 0.0 —_— Mormal
8 24 dBu 0.0 —_— Mormal
9 24 dBu 0.0 —_— O Mormal
10 24 dBu 0.0 —_— O Mormal
11 24 dBu 0.0 —_— Mormal
12 24 dBu 0.0 —_— Mormal
13 24 dBu 0.0 —_— O Mormal '
14 24 dBu 0.0 —_t— O Mormal v
Apply

Figure 8-23 Analog Audio Input Settings Screen
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e Port # and Channel # (AES Settings Screen Only)The left-most column is labeled Port
Number (Port #), the next column to the right Isel@d Channel Number (Ch. #). Remember
that in AES digital audio, each audio signal adyuedrries two channels of audio data. The port
number entry identifies the physical input port A&S signals on the router rear panel, and the
channel number entry identifies the DRS routingncigh number of each monaural audio signal
carried by the AES input.

e Channel # (Analog Settings Screen Only) The left most column is labeled Channel Number
(Ch. #). Remember that in analog audio, each asidimal is exactly that - a single, independent
signal. The channel number displayed in the colidentifies the physical input number of the
router. Each signal can be independently modified.

e Full Scale Level (Analog Settings Screen Only)The value displayed in each row is the
signal level required for the indicated analog injpuproduce a full scale digital audio signal.
There is a pull-down box in each cell that allowesi yo individually select the proper level for
each analog audio signal, from the choices of 8)r124dBu. To enter a full scale level value,
open the pull-down box for the desired output digimal click on the value.

Individual signals on each audio routing channel lsa independently set for level, phase inversiah a
delay. Stereo remedies may be applied to pairectead] signals.

It is important to remember that source and destindon 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. LookingyateR8-22 or 8-23channels 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, neitherramenels 4 and 5, 6 and 7, etc. Notice that theeacre
shows adjacent analog channels paired by an ditegraolor. With AES channels, the two audio
signals that form the AES pair are considered @scadt channels.

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 asfiredessing before leaving the router, regardléss o
which input it came from. Whether to make adjusttaea input signals or output signals is goingé¢o b
driven by your particular application requirements.

e Level Adjust - Allows you to set the gain level of an individuablausignal, with an
adjustment range of +6dB. Use your mouse to moadetel adjust slider to the desired output
level. The box next to the slider labeled Valugligs the amount of gain adjustment applied
to the signal in dB. You may also click at each ehthe slider bar to move the value up or
down in 0.1 dB increments.

e Invert Phase- Allows you to apply a 180 degree phase shithvaudio channel. To apply
phase inversion, simply click in the Invert Phalsgkdox for the channel you wish to invert. A
check in the box indicates that phase inversi@tise for that channel.
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e Audio Delay - Allows you to apply a delay factor to an audgnal channel. Delay is applied
through the I/O Delay screen, Paragraph 8.10.6 fi€heeon this screen indicates whether or
not a delay factor is applied to an individual amalnand if so, how much delay is applied.

e Stereo Remedies Describes a group of commands that allow yosetect operational
parameters for paired audio channels. To accessdIRemedies, click in the cell of the Stereo
Remedies column on the row of the audio channelwieh to modify and open the pull down
menu as shown below. For more information on stesawedies, refer to Paragraph 8.10.7.

elay
‘rames)

Stereo

Remedies

Mormal &

Mormal

Swap

L+R)2
L-Ry2

|

- Normal - Applies no change to the paired channels.
- Swap -Replaces the input signal for the selected chanitlelthe audio signal from the

adjacent channel.

- L+R/2 - Adds the adjacent channel to the selected clhanne
- L-R/2 - Subtracts the second signal of an adjacentfiwar the first signal of the pair and
routes the stereo difference signal as the outithiecselected channel.

When you have entered the desired input chanrteigebn the menu screen, click #hpply button to
immediately apply the change and leave the ateatreen open for further changes, if desired.

8.10.5 OUTPUT SETTINGS

The 1/0 Board Output Settings Screen allows yosetooperating parameters and processing
characteristics to output destination channelsexample AES Output Settings Screen is shown in
Figure 8-24; and an example Analog Output Settioigén is shown in Figure 8-25. Columns for each
audio adjustment follow a logical pattern of sigfialv through the board.

MenuTree - Portl - An.. & X

14 Refresh @ |ﬂ | Port # | Ch. #

Sample Rate

Stereo |

Level Adjust | Invert

Remedies |

Yalue

[ Adjust | Phase

Audio Delay -
{29.97 Hz Frames)

= DRS_IOBoard
Information 1
Input Settings

-

45 kHz

Dutput Settings

1/0 Delay 2

3

- RN ST, B S PR X

-
=

-
-

-
N

43 kHz

48 kHz

43 kHz

43 kHz

24 dBu

Narmal
Marmal
Marmal
Normal
Marmal
Marmal
Normal
Mormal
Marmal
Narmal
Marmal

Marmal

0.0
oo
0.0
0.0
oo
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Apply

iRl (1| 1 i 1| C] il 1| C1

Figure 8-24 AES Audio Output Settings Screen
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MenuTree - Port2 - AE.. * X

Stereo [ Level Adjust | Invert Audio Delay -
Remedies | value [ Adjust | Phase |{29.97 Hz Frames)

44 Refresh @) | © | o Full Scale

= DRS_IOBoard
Information

[m]
=

Level

zacBu  v|  Nomal 27

24 dEu Mormal 0.0 _u_

1
Input Settings 2 0,452 Frames
Qutput Settings 3 24 dBu Mormal 0.0 _| I—
1O Delay 4 24 dBu Mormal 0.0 s e—

5 24 dBu Matmal 0.0 —_—

6 24 dBu Marmal 0.0 —_—l—

7 24 dBu Mormal 0.0 s

8 24 dBu Mormal 0.0 |

9

24 dBu Narmal 0.0 —_—
24 dBu Marmal 0.0 e |
24 dBu Narmal 0.0 |
24 dBu Narmal 0.0 e

—
(=]

-
-

milll (1| O] minil| 1| O fmilel 1|

-
M

Apply

Figure 8-25 Analog Audio Output Settings Screen

e Port # and Channel # (AES Settings Screen Only)The left-most column is labeled Port
Number (Port #), the next column to the right Iseled Channel Number (Ch. #). Remember
that in AES digital audio, each audio signal adyuedrries two channels of audio data. The port
number entry identifies the physical output portA&S signals on the router rear panel, and
the channel number entry identifies the DRS routingnnel number of each monaural audio
signal carried by the AES output.

e Sample Rate (AES Settings Screen Only)Displayed value indicates the sampling rate of
audio signals leaving the router. There is a palisd box in each cell that allows you to set the
output sampling rate for each AES output pair thieei48 kHz or 96 kHz. To enter a sample
rate setting, open the pull-down box for the desoetput pair and click on the value.

e Channel # (Analog Settings Screen Only) The left most column is labeled Channel Number
(Ch. #). Remember that in analog audio, each aidmal is exactly that - a single, independent
signal. The channel number displayed in the coludentifies the physical output number of
the router. Each signal can be independently netlifi

e Full Scale Level (Analog Settings Screen Only)Fhe value displayed in each row is the
signal level of the analog output signal from thewersion circuitry when a full scale digital
audio signal is applied as the input to the DACerEhis a pull-down box in each cell that
allows you to individually select the proper lef@l each analog audio signal, from the choices
of 12, 18 or 24dBu. To enter a full scale levelnealopen the pull-down box for the desired
output signal and click on the value.

Individual signals on each audio routing channel lsa independently set for level, phase inversiah a
delay. Stereo remedies may be applied to pairectead] signals.

It is important to remember that source and destingion configuration, as
well as switching, occurs on a routing channel basinot a port basis.
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Signal pairing and channel adjacency are very itambiconsiderations in certain of the audio attebu
adjustments — such as stereo remedies. Lookingyater8-24 or 8-25channels 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, neitherramenels 4 and 5, 6 and 7, etc. Notice that theeacre
shows adjacent analog channels paired by an ditegraolor. With AES channels, the two audio
signals that form the AES pair are considered @cadt channels.

Remember that input signals may be routed to atpubalestination. 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 adjusttaea input signals or output signals is going¢o b
driven by your particular application requirements.

e Stereo Remedies Describes a group of commands that allow yosetect operational
parameters for paired audio channels. To accessdIgemedies, click in the cell of the Stereo
Remedies column on the row of the audio channelwieh to modify and open the pull down
menu as shown below. For more information on stezawedies, refer to Paragraph 8.10.7.

elay Stereo M
‘rames), Remedies F

N -

- Normal - Applies no change to the paired channels.

- Swap -Replaces the signal for the selected output chamitielthe audio signal from the
adjacent channel.

- L+R/2 - Adds the adjacent channel to the selected clhanne

- L-R/2 - Subtracts the second signal of an adjacentfiwair the first signal of the pair and
routes the stereo difference signal as the outjiitecselected channel.

e Level Adjust - Allows you to set the gain level of an individuablausignal, with an
adjustment range of +6dB. Use your mouse to moedeiel adjust slider to the desired output
level. The box next to the slider labeled Valugligs the amount of gain adjustment applied
to the signal in dB. You may also click at each ehthe slider bar to move the value up or
down in 0.1 dB increments.

e Invert Phase- Allows you to apply a 180 degree phase shithevaudio channel. To apply
phase inversion, simply click in the Invert Phalsekdox for the channel you wish to invert. A
check in the box indicates that phase inversi@tiwe for that channel.

e Audio Delay - Allows you to apply a delay factor to an audgnal channel. Delay is applied
through the I/O Delay screen, Paragraph 8.10.6 fi€hgeon this screen indicates whether or
not a delay factor is applied to an individual amalnand if so, how much delay is applied.

When you have entered the desired input chanrteigebn the menu screen, click #hpply button to
immediately apply the change and leave the ateatreen open for further changes, if desired.
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8.10.6 1/O DELAY

Audio Delay allows you to apply a delay factor toaudio signal channel. Audio channels to delay and
delay values are selected through the Delay Setuge8, Figure 8-26. An Analog Input/AES Output
audio board is used for this example; howeveratidio adjustment columns are identical for all audi
boards.

MenuTree - Portl - An.. & X
14 Refresh @ | ] | Analog Input/AES Gutput Delay - Inpuks 1 ko 64 [ Gutputs 1 ko 64

= DRS_IOBoard

Information Delay = audio Delay Mode
Input Settings El N IjO Ch 1 Delay Amount | —

Qutput Settings

| 128 Channels = |

Inpuk 2 = Mone

Mone Mone Displayed Delay Units

Mone Mone |29.9? Hz Frames A |
Mone Mone

Mone Mone

Mone Mone

Mone Mone

Mone Mone

OO s W N e

Mone Mone

—
=]

Mone Mone

-
-

Mone Mone

-
M

Mone Mone

-
w

Mone Mone

—-
-

Mone Mone - Apply

Figure 8-26 Audio I/O Delay Menu

The leftmost column is labeldaelay Element the next column is labelét© Channel and the third
column is labeledelay Amount Two drop-down menus are located on the right sfdée screen —
these are thAudio Delay Mode menu and th®isplayed Delay Unitsmenu.

Audio Delay Mode menu determines how many Delay Elements are &laifar assignment and also
determines the length of delay available to a celar@ptions available from the drop-down menu are
128 channels, 64 channels and 32 channels.

In order to understand the available options welnedriefly discuss the method used to delay audio
Every channel to which you wish to apply a delaystrae assigned to one of the available delay
elements. Think of a delay element as a discrdgy di@e, and the number of channels you seleehfro
the delay mode drop-down as the number of availdély lines. Every available delay element
requires a block of system memory, and the avalai@mory is divided among all of the delay element
allocations. Therefore, the fewer delay elementsaltocate, the more memory available for
performing the delay algorithm, and a greater arhotidelay time can be allocated to each delay
element.

The selection you make Displayed Delay Unitsmenu determines by what unit of measure the delay
time is displayed. You may display the delay imtenf 29.97 Hz video frames, 25 Hz video frames or
in milliseconds. Click the unit you wish to use.

There is a direct correlation to the number of yelements you allocate and the amount of delay
available to each. Table 8-1 shows the range afyd@he that can be selected for each delay element
for each of the Audio Delay Mode options. The tadi#® lists the delay times in all three of the
available display units.
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TABLE 8-1 Delay Times for Available Channel Optiors

29.97 Hz Frames 25 Hz 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 5.332-667
32 Channels 0.160 — 40.919 0.133 - 34.133 5.33%5.333

When setting up the delay option for your systemmstder how many audio signals or channels you
will need to delay and use the Audio Delay Modegddown 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 mensetect the units for delay display. With those
selections made, you are ready to begin assigmagnels and delay time values.

Remember the analogy otdalay element as a discrete delay line. TBbelay Elementcolumn 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 sgyaakociated with the particular audio board yeu ar
configuring.

To apply delay to an audio channel choose a détayent and open the I/O Channel drop-down list on
the row of the desired element by clicking in tle&.bThe menu listing allows you to select finysical
input or output audio channel you wish to delaye tthe scroll bar to locate the channel number and
click the entry to select it. The channel numbeaigreed is displayed in the box.

Use the Delay Amount drop-down menu to select theumt of delay you wish to apply to the audio
channel. The values shown in the menu are displaytt units you chose in the Displayed Delay
Units menu. Use the scroll bar to select the vahekclick the entry to select it. The delay time is
displayed in the box.

Repeat this process for all channels to which yminto apply a delay. Once all delay assignmerds ar
made, click on thépply button to apply the delay times to the channelseGmtered and activated,
audio delay values are displayed on the Input dp@Settings menu screens in the Audio Delay
column using the selected unit of time measure.

Each data entry cell in both th® Channel box and thé®elay Amount box has associated right-click
menus. Each menu function is discussed in thevialig chart:

1/0 Channel Box Right-Click Menu ltem Function

Clear All I/O Channel Selections Clears all channel assignments 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.
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Delay Amount Box Right-Click Menu Item

Clear All Delay Values Clears all delay time assignments
from all the Delay Elements

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.

8.10.7 STEREO REMEDIES OPTIONS

Stereo Remedies describes a group of commandallimatyou to select operational parameters for
paired audio channels. Previous text discussepahing concept for two audio channels, that paired
audio channels are displayed on the parameters setaen by alternating color rows and are salmkto
adjacent to one another, and that in many instafiatpairs are the left and right channels of eeste
audio source.

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. Thee&ter
Remedies functions allow you to easily perform éesks from the audio input or output settings
screen. Stereo remedies functions can only beexpichannels that are adjacent to one anotheil In
stereo remedies functions, the first signal of da@ent pair is processed as the left channel aamtio
the second signal is processed as the right chaoded.
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To access Stereo Remedies, click in the cell oStikReeo Remedies column on the row of the audio
channel you wish to modify. Our example screenufa@-27, shows the remedies menu selected for
physical router input 1 on an analog input boatte henu choices are the same for all input andubutp
boards. Each selection option is discussed below:

Full Scale Level Adjust Invert Audio Delay Stereo
ch. ¥ Level Value | Adjust Phase |(29.97 Hz Frames)| Remedies
1 24 dBu 0.0 I - Maormal -
z 24 dBu 0.0 I | 0,000 Frames Mormal
3 24 dBu 0.0 I r (SLW pr)le
4 24 dBu 0.0 I B iL-R)2
5 24 dBu 0.0 I - Harmal
6 74 dBu 0.0 I O Hormal
7 24 dBu 0.0 I i Marmal
8 24 dBu 0.0 I [mi Marmal
9 74 dBu 0.0 I - Hormal
10 24 dBu 0.0 I O Marmal
It W =

Figure 8-27 Stereo Remedies Menu
¢ Normal applies no change to the paired channels.

e Swapreplaces the input signal for the selected chawitklthe audio signal from the adjacent
channel. In the example screen, click®vgpp would cause the signal on physical input 1 to not
be routed through channel 1 to the matrix; instaadio from input 2 would be routed through
channel 1. Audio from input 2 is also routed throwhannel 2 as normal — provided the
remedies selection for channel 2Nermal. If the Swvap function is selected for both channels of
the pair, the inputs are totally swapped, meartiag)the input signal on physical input 1 is
routed through channel 2 and vice-versa.

e (L+R)/2 adds the adjacent channel to the selected chakgeh in our example screen, if the
(L+R)/2 option is selected for channel 1, audiarfrphysical input 2 is summed with audio
from physical input 1 and routed through the maaisxa mixed signal. The signal on channel 2
is not altered and is still available for routimgdugh the matrix. Selecting the (L+R)/2 function
for both channels of the pair derives two identgighals, both of which are a summation of
physical inputs 1 and 2.

e (L-R)/2 subtracts the second signal of an adjacent pain the first signal of the pair and
routes the stereo difference signal as the outjiltecselected channel. Remember that the first
signal of an adjacent pair is processed as theheitnel audio and the second signal is
processed as the right channel audio. For exarpleelecting the (L-R)/2 option for channel
1, audio from physical input 2 is subtracted framdia of physical input 1 and the difference
signal is routed through the matrix on channef the (L-R)/2 option is selected for channel 2,
the algorithm performs exactly the same functiaadio from physical input 2 is subtracted
from audio of physical input 1 (right audio is satated from left audio) and the difference
signal is routed through the matrix on channehzhls instance, the signal on channel 1 is not
altered and is still available for routing throujle matrix. Selecting the (L-R)/2 function for
both channels of the pair derives two identicaledénce signals, both of which are the audio
from input signal 2 subtracted from audio inputsigl.
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8.11 ACCESSINGINTERNALLY GENERATED SIGNALS

Every DRS system contains an internal signal geoer&ignals from the generator may be routed to
any audio output channel and are accessed byiimgéne source number for the desired tone into
source configuration files, just as you would wathy other audio source channel number. Test signals
may be selected for embedding into an output engbaab, if desired. The following chart identifies

the signals that are available using the sourcebeuimdicated in the source definition configuratio

lists.

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 9 Simplified Functional Overview

9.1 ANINTRODUCTION TO MULTIPLEX DATA SYSTEMS

PESA's DRS Series Audio Router uses a time divisnoiitiplex (TDM) bus signal processing scheme
where multiple signals from various sources arepdednand the data obtained from each is stored as a
packet and formatted into a serial output streaBiTbus). At the receiving end this “packetized”
stream of data is read at the same clock rateveesitpackaged, using a synchronized clock stroize, a
the individual digital signals are reconstructedrey were at the source. For purposes of thisthext

data bus generation circuitry is referred to asBihe Transmitter (XMTR), and the receiving circyiis
referred to as the Bus Receiver (RCVR). Multiplegeath bus systems are used in many applications
requiring efficient transfer of large amounts ofada

For a very basic look at multiplexing technologgnsider the most basic configuration as it coulplyap
to a distributed routing system: a multiplex datstem with two input channels and two output
channels, 2x2, with the Bus XMTR circuitry locatednotely from the Bus RCVR circuitry. For this
example assume that both input signals are anaidig and that the input point and output point are
separated by a distance of 30 meters. A top-lsumplified block diagram of this system is shown in

Figure 9-1.
BUS XMTR BUS RCVR
ANALOG ANALOG
—712 ADC DAC T
ANALOG DIGITAL SERIAL BUS TDMBUS SERIAL BUS DIGITAL ANALOG

INPUT 2 PROCESSING |— BUFFER RECEIVER |—>{PROCESSING OUTPUT 2
ADC CIRCUITRY & DRIVER &BUFFER CIRCUITRY DAC ’
CONTROL ||

cLOCK cLOCK SYSTEM EXTERNAL

CONTROL
DEVICE

Figure 9-1 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-&ligionverter (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 eagtitiat 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 wtiiese 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, the TDM bus, is routed to the
Serial Bus Buffer and Driver circuitry where itlessel shifted and fed through a driver to the algsi
world.
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A low-loss cable routes the TDM bus from the Bus KRIto the Bus RCVR. At the receiver, bus data
enters the Serial Bus Receiver and Buffer circuithere it is level shifted, buffered and conditidrier
use by the Digital Processing Circuitry. Using cohtlata packets embedded in the multiplex data
stream for clock synchronization and other funajdhe processing circuitry “disassembles” the data
stream, extracts the data words (samples) for snpand 2, and stores each sample in Memory. For
purposes of this simple example consider that fdateach input is stored in a memory location
dedicated to that input, in this example, of coungaut 1 and 2.

In order for this simple 2X2 router to be of anguse have to be able to access either input s{@ral
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 stremmmsonverted to analog outputs by the DAC device
for the respective output channel, and analog itipatavailable at both router output channelstiy
same method, in order to route input 2 to outptihé processing circuitry associated with output 1
would read the data for input 2 from its memoryaliben. This data would be converted by 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 bidirectionatl 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 samplesdé 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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9.2 THE DRSROUTER

Relating this data transfer concept to the DRS &potitink of the Bus XMTR as a signal frame with a
dedicated input signal block, the Bus RCVR as aadiframe with a dedicated output signal block, the
System Control function as the PERC1000 Frame Gbertdocated in the DXE Frame and the External
Control Device as the System Controller. Insteativofinput channels and two output channels, each
signal frame can process up to 128 channels. Alsiea top-level block diagram of a 128 X 128
router is shown in Figure 9-2.

Think of a DXE simplistically as a data router the configuration of a basic 128X128 system the DXE
receives the TDM data stream from the dedicatedtisggnal frame through a Serial Bus Receiver and
Buffer which level shifts and conditions incomingta for use by the processing circuitry. Data from
the input frame is read by the Digital Processimguitry where it is “disassembled” and the data
packets (samples) for all 128 inputs are extraatetistored in Memory.

DXE FRAME
MEMORY >
| OuTPUT | AUDIO
FRAME | OUTPUTS
AUDIO | |NPUT Lo SERIAL BUS DIGITAL SERIAL BUS oM 1-128
INPUTS | coi e —> RECEIVER —PROCESSING —> BUFFER
1-128 & BUFFER CIRCUITRY & DRIVER N
| -J o/ PERC1000 FRAME
CLOCK PERC2000
CONTROLLER SYSTEM
CONTROLLER
INTERFACE

Figure 9-2 Simplified Block Diagram — 128X128 DRSystem

For a useable router, we have to be able to aesgsmput signal (1 thru 128) at any output conoect
(1 thru 128) and be able to specify which inpuhailgve want on each output connection by some
control scheme. In the case of the DRS, this ifthie Frame Controller and the System Controller.
Under software control, the DXE processing cirgugenerates TDM bus data received by the
dedicated output signal frame. This data streantagmthe data packets necessary to reconstruct the
input signals which are assigned to be availabteebutput connectors of the output frame. TDM bus
data to the output frame is “built” as directeddmynmands from the Control System. Prior to leaving
the DXE the data stream (TDM bus) is routed toSkeal Bus Buffer and Driver circuitry where it is
level shifted and fed through a driver to the systaitput frame.

When TDM data is received by the dedicated outjgas frame the signal is buffered and processed in
a manner similar to our simple 2 X 2 example. Urstétware control, the data packets received from
the DXE are disassembled and the data stored iromyefArocessing circuitry within the output frame
retrieves the data specified for a given outpunholehand reconstructs the original input signal.
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A simplified block diagram of a 512 X 512 single BXexpanded system is shown in Figure 9-3. Each
of the four dedicated input signal frames generat€®M audio stream of the inputs connected tmit.
other words, the data stream from frame 1 contana for inputs 1 — 128, the stream from frame 2
contains data for input 129 — 256, etc. All of thput streams are received by the DXE. In a manner
similar to a 128 X 128 system, incoming data frdhficaur input frames is read by DXE processing
circuitry where the data is “disassembled” and geatekets (samples) for all 512 input signals are
extracted and stored 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 5 —> 129-256

| DXE FRAME

AUDIO —>t INPUT J |_)OUTPUT —> AUDIO
INPUTS FRAME FRAME OUTPUTS
257-384—> 3 3 —> 257-384
AUDIO —> INPUT OUTPUT —> AUDIO
INPUTS FRAME ‘\ L—>' FRAME OUTPUTS
385-512—> 4 TDM BUS 4 —> 385-512
ETHERNET

INTERFACE

Figure 9-3 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 TDM bus outputs — one dedicated
for each Output Frame in the system. Each datarsto®ntains the data packets necessary to
reconstruct the input signals which are assigndmbtavailable at the output connectors of the iame
output frame. Each TDM output bus is “built” asedited by commands from the System Controller, in
the same manner as discussed for a single ougpuef~ only on a much larger scale. Each data bus is
routed to its respective output frame where tha datam 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 a conceptual overview to acquaint the user
with the concepts of multiplex routing and howsitmplemented by the DRS Router. This chapter
should not be construed as a theory of operat®eudsion for the DRS hardware.
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Chapter 10 Maintenance and Repair

10.1 PeERIODIC M AINTENANCE
No periodic maintenance is required.
10.2 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.

10.3 REPAIR

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

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

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

10.4 REPLACEMENT PARTS

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.

10.5 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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