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Chapter 1 About This Manual

1.1 Documentation and Safety Overview

This manual provides instructions for the installation, operation, and maintenance as well as a top-level functional description of the Cheetah DRS Series Audio Routing Switchers built by PESA Switching Systems, Inc.

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

Throughout this document, you should notice various Warnings, Cautions, and Notes.  These addendum statements supply necessary information pertaining to the text or topic they address.  It is imperative that audiences read and understand the statements to avoid possible loss of life, personal injury, and/or destruction/damage to the equipment.  These additional statements may also provide added information that could enhance the operating characteristics of the equipment (i.e., Notes).  Examples of the graphic symbol used to identify each type of statement and the nature of the statement content are shown in the following paragraphs:

1.2.1 Warning

	[image: image2.png]



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


1.2.2 Caution
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	Caution statements identify conditions or practices that can result in personal injury and/or damage to equipment if the instructions contained in the statement are not complied with.


1.2.3 Note
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	Notes are for information purposes only.  However, they may contain invaluable information important to the correct installation, operation, and/or maintenance of the equipment.


Chapter 2 Introduction

2.1 Description

PESA’s MultiChannel Audio Digital Interface (MADI) Adapter for the DRS Series Audio Router allows MADI compliant audio data streams to interface directly into a DRS router installation.  This manual assumes the user has access to PESA Publication 81-9059-0589-0, Cheetah DRS Series Audio Routers, Technical Manual.  It is also assumed that the user has a strong understanding of the system components, hook-up and operational principles of a DRS system.  If necessary, please take the time now to read the DRS Technical Manual before proceeding with this discussion of the MADI Adapter.  

The term MultiChannel Audio Digital Interface, or MADI, defines a digital data manipulation and multiplexing technology conforming to standards as defined by AES10 1991 and revised in AES10 2003.  MADI technology allows up to 64 AES compliant digital audio channels to be transmitted over a single coaxial cable.  Fiber optic module connectors are supplied for future product development and implementation.  PESA’s MADI adapter is available as an input device or an output device.  The input adapter receives the MADI compliant signal and processes the data into a data stream compliant with the PESA proprietary Packet Audio Stream (PAS) bus protocol which can interface directly with the DRS Data Exchange Engine.  MADI audio sources are routed within the DRS system just as any discrete signal would be.  Likewise, the output adapter interfaces with the DRS DXE through the PAS bus and generates a MADI compliant output data stream containing up to 64 audio signals.  Figure 2-1 illustrates a typical MADI module and rack mount unit.  

[image: image5.emf]


Figure 2‑1
Cheetah DRS MADI Adapter – Typical Module and Rack Unit
2.2 Features

Features of the DRS MADI Adapter include:

· Fully Compliant With AES10 1991 and AES10 2003 Specifications
· 48kHz, 64 Time Slot MADI Bus (Default),

· Supports “Double Speed” 96kHz, 32 Time Slot MADI Bus (Configurable)
· Each Module Supports 2 Independent MADI Data Buses For A Total Of 128 Audio Channels (Input or Output) Possible Per Adapter Module
· A Single (1) Rack Unit Frame Holds Up To 4 MADI Modules
· MADI Bus Is Synchronized To DRS System Reference Through The DXE
2.3 MADI Modules

Each MADI adapter is a stand-alone module containing all circuitry and interface components.  Modules are configured as input or output and function very similarly to an input frame or an output frame in a typical DRS installation.  Each MADI module will accept up to two MADI data streams for a total of 128 audio channels.  Connectors are provided for coaxial cable (BNC).
As with any DRS system, installations using MADI are distributed routing systems in the greatest sense, allowing input adapters and output adapters to be distributed within a facility as needed for a particular installation.  All MADI adapter to DXE connections are made using common CAT5E cable and standard RJ-45 connectors.  Each MADI module, as any DRS input or output frame, provides two PAS bus connectors, allowing bus redundancy – if desired.  Adapter-to-DXE cable lengths may be up to 100 meters using CAT5E cable.  

For installations requiring multiple modules a rack-mount frame is available.  Each frame is one rack-unit (RU) in height and houses up to four individual modules.  
2.3.1 Input Adapter
A MADI Input Adapter Module is the DRS system component that accepts up to two MADI data streams from external sources.  BNC connectors for coaxial cable are provided for each MADI bus connection.  Each input adapter connects to the DRS DXE just as a standard DRS input frame would using CAT5E cable.
Power for each input module is obtained from a “wall wart” type power supply included with the module.  Two power connectors are provided on each module.  A second power supply can be attached to the second connector for power supply redundancy, if desired.

2.3.2 Output Frame

A MADI Output Adapter Module is the DRS system component that provides up to two MADI data streams to external MADI compliant devices.  BNC connectors for coaxial cable are provided for each MADI bus connection.  Each output adapter connects to the DRS DXE just as a standard DRS output frame would using CAT5E cable.

Power for each output module is obtained from a “wall wart” type power supply included with the module.  Two power connectors are provided on each module.  A second power supply can be attached to the second connector for power supply redundancy, if desired.

2.3.3 Adapter Module Connections

System connectors are the same for each module, whether used as an input or output adapter.  These connections are shown in Figure 2-2 and their function discussed in the following paragraphs.
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Figure 2‑2
Connections to MADI Adapter Module (Typical)
Packet Audio Stream Connector (PAS Bus)  There are two Packet Audio (PAS Bus) Connectors (RJ-45) located on the adapter module.  These are identified as DRS Port 0 and DRS Port 1 and are the interface point(s) for the packet audio stream used to interconnect the MADI module to other DRS system frames via the PAS bus.  These connectors are identical in function and either (connector 0 or connector 1) may be used for interconnection in a non-redundant system.  Both connectors will be used with separate cables in a redundant PAS bus system.

Input Power Connectors  There are two Input Power Connectors, labeled A and B, on each module and are the connection point(s) for external power.  PESA’s MADI adapter modules use a “wall wart” type power supply.  The output connector from the power supply may be attached to either of the power connectors (A or B) in a non-power-redundant system.  When two power supplies are used (for redundancy) a separate power supply device must be attached to each power connector.  

MADI Bus Connectors  Each adapter module provides connections and interface circuitry for up to two independent MADI Bus connections.  Each MADI bus interface may be made using coaxial cable fitted with BNC connectors.  

Since each MADI data bus can contain up to 64 audio signals, each module is capable of decoding or encoding up to 128 signals.  MADI Bus Connector 1 is associated with audio channels 1 thru 64 and MADI Bus Connector 2 is associated with audio channels 65 thru 128.  

2.3.4 DRS System Configuration Using MADI Adapters
As discussed in the DRS Technical Manual, a complete DRS Router is composed of a minimum of three “boxes” or frames.  When interfacing the DRS router to MADI compliant sources (or destinations) the MADI adapter modules take the place of DRS input or output frames, or both.  Since the most basic DRS installation is a 128 input X 128 output, non-redundant system consisting of an input frame, an output frame, a DXE frame and an external PERC2000 control system, let’s look at a few hook-up diagrams using the MADI modules in place of standard DRS frames.  

A block diagram of a basic 128X128 Router using a MADI input adapter is shown in Figure 2-3.  If both MADI 1 and MADI 2 inputs are used, the adapter supports 128 audio signals and the output frame provides 128 output signals.  The DXE performs the data exchange between the MADI adapter and the output frame.  A single run of common CAT5E cable (up to 100 Meters), fitted with standard RJ-45 connectors on each end, between the MADI adapter and the DXE and the output frame and the DXE completes the PAS bus interface and provides all interconnections between the frames.  It is important for proper operation that the MADI adapter PAS bus connector is attached to DRS Input Link Connector 1 (IN 1) and the output frame PAS bus connector is attached to DRS Output Link Connector 1 (OUT 1).

It is imperative that the DXE frame be connected to the in-house timing synchronization reference signal from the facility sync generator.  This reference pulse is used to synchronize system timing on all frames in the DRS System, including the MADI adpaters.  

Loop-thru BNC connectors for sync reference input and output are provided on the backplane of every DXE frame.  Remember, if the DXE frame is the only, or the last, piece of equipment on the chain the open connector on the rear panel pair must be fitted with a 75 Ohm terminator load.   

Figure 2-4 illustrates a basic system using MADI adapters for both input and output data streams.  These examples illustrate that the MADI adapter is used just like an input or output frame in a DRS system.
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	MADI adapters will not function in systems with redundant DXE frames.
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Figure 2‑3
128 X 128 Non-Redundant Router System with MADI Inputs
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Figure 2‑4
128 X 128 Non-Redundant Router System with MADI Inputs and Outputs
A block diagram of a 128X128 installation with power and frame controller redundancy is shown in Figure 2-5.  

Note that in order to provide power redundancy to each MADI module, a second “wall wart” type power supply is required for each.  
In addition to power redundancy, each Power Supply/PERC 1000 module in the DXE frame has redundant frame controller capability as well.  Notice that each controller module (Frame Controller Bus 1 and 2) now has its own Ethernet port for interface with the PERC 2000 System Controller.  These are denoted as PERC 2000 System Controller Interface A and B in Figure 2-5.  In order for frame controller redundancy to be functional each module must be independently connected to the system controller.  There are various schemes on how to configure this, and each is discussed in detail in Chapter 3 of the DRS technical manual.  

The preceding examples illustrate typical hook-up of a MADI Adapter Module into various DRS configurations.  Additional examples, including redundant PAS bus and expanded I.O, multiple DXE installations are provided in the DRS technical manual.  Refer to Chapter 2 of the DRS manual for further configuration examples.  
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Figure 2‑5
128 X 128 Router System with Redundant Power & Controller 

Chapter 3 Installation

3.1 MADI Module Installation Options

MADI modules may be used stand-alone or mounted in a rack-mount chassis frame.  When the rack-mount frame is used, up to four modules may be installed to each rack frame.  
3.2 Mounting A MADI Module In A Rack-Mount Chassis
Each MADI module is secured into the rack-mount chassis by two captive thumb-screws located on the front of the frame unit.  Note that there are eight captive screws on the panel face – two for each of four MADI modules.

Use the positioning tabs to align the MADI module in the rack frame.  Slide the module forward and tighten the thumb-screws to secure the module into the rack frame.
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Figure 3‑1  MADI Rack Frame - Module Installation
3.3 System Synchronization

It is imperative that the MADI compliant equipment and the DRS system be synchronized using the same sync source!!!!!!  Failure to provide synchronization will result in improper system operation.
3.4 Connection Checklist

Once each MADI module is installed, the associated system connections can be completed.  The order of completion of installation steps is not critical, however, DO NOT apply power to the module until the MADI data stream and packet audio stream cables have been installed and their connections verified for proper placement and accuracy.  

Connect the power output from the “wall wart” power supply to either of the Power input connectors on the MADI module and plug the power supply into a source of AC power.  
Chapter 4 Operation

4.1 Introduction

There are no operating controls for the MADI module.  However there are front panel indicator lights which should be verified for proper operation.

An illustration of the MADI front panel and the status indicators is shown in Figure 4-1.
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Figure 4‑1
MADI Module Front Panel
4.2 MADI Module Status Lights

There are 7 indicator lights on the front panel of each MAI module.  The function of each is described in the following paragraphs:

MADI ACTIVE
There are two MADI Active indicators – labeled 1 and 2.  These will light as an indication of an active MADI interface on either input port 1 or 2, respectively.

LOAD ERROR
The Load Error indicator should always be off during normal operation.  When power  is first applied to the module, this indicator will light during system strat-up and should extinguish a few seconds after initial power application.  Verify that the light is on at power-up and extinguishes.  If the light remains lit or lights during operation it indicates a problem with the internal processor.

DRS PORT
There are four DRS Port indicators – two for each PAS Bus connection.  Note that each port has an indicator labeled ACT (active) and LNK (link).  These indicate Ethernet bus activity on each active (connected) port.  Both indicators should intermittently flash during normal system operation.
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CAT 5E Interconnect Cable
Between Frames


Audio
Inputs
1 - 64


Audio
 Outputs
 1-128


Upper


Upper


BNC


PERC2000 System Controller Interface


CAT 5E Interconnect Cable
Between Frames


Fiber
Optic


BNC


MADI 1


Not Used In Non-Redundant System


MADI 2


75 Ohm
Termination


Sync Reference Input


PAS Bus


Slot 1


Slot 2


Upper


Lower


Upper


1


Not Used


Not Used


3


2


4


4


3


2


1


Not Used


DRS DXE Links
Fiber Optic


DRS Input Links
RJ-45 Connectors


DRS Output Links
RJ-45 Connectors


(Packet Audio Stream)


PAS Bus


Power Supply/PERC1000 Controller Module(s)

A Module May Reside In Either Slot.  In A system With Non-Redundant Power & Control, Only One Slot Will Be Used 


DRS Data Exchange Engine (DXE)


Slot 1


Slot 2


Not Used In Non-Redundant System


Not Used In Non- Power
Redundant System


“Wall-Wart”
Style Power Supply


Audio
Inputs
65 - 128
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