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Preface

About This Manual

This Installation and Service Manual provides installation, configuration,
and service information for the Grass Valley Group Zodiak Digital Produc-
tion Switcher. This manual is designed for technical personnel responsible
for installing and maintaining Zodiak systems.

Standard Documentation Set

The standard Zodiak documentation set consists of a:
e User Manual,
¢ Installation and Service Manual, and

¢ Release Notes.

The Zodiak User Manual contains background information about the Zodiak
Digital Production switcher and describes operating procedures. This
manual can be used while learning about Zodiak and for enhancing your
basic knowledge of the system.

The Zodiak Installation and Service Manual contains information about
installing, configuring, and maintaining the system.

The Zodiak Release Notes contain information about new features and
system enhancements for a specific software version, and also includes
software installation procedures. Always check the release notes for your
current system software before you begin operating your system.

Other Documentation

The Switcher Protocols Manual is available for developers and software engi-
neers to use to design editor and other external interfaces to the Zodiak
system.

The Kalypso/Zodiak Remote Aux Panel Update Instruction Manual explains
how to update the software of older 32-Crosspoint Remote Aux panels.
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Safety Summary

Read and follow the important safety information below, noting especially
those instructions related to risk of fire, electric shock or injury to persons.
Additional specific warnings not listed here may be found throughout the
manual.

WARNING Any instructions in this manual that require opening the equipment cover
or enclosure are for use by qualified service personnel only. To reduce the
risk of electric shock, do not perform any servicing other than that con-
tained in the operating instructions unless you are qualified to do so.

Safety Terms and Symbols

Terms in This Manual

Safety-related statements may appear in this manual in the following form:

WARNING Warning statements identify conditions or practices that may result in per-
sonal injury or loss of life.

CAUTION Caution statements identify conditions or practices that may result in damage
to equipment or other property, or which may cause equipment crucial to
your business environment to become temporarily non-operational.

Terms on the Product

The following terms may appear on the product:

DANGER — A personal injury hazard is immediately accessible as you read
the marking.

WARNING — A personal injury hazard exists but is not immediately acces-
sible as you read the marking.

CAUTION — A hazard to property, product, and other equipment is present.

Zodiak — Installation and Service Manual 15



Safety Summary

Symbols on the Product

Warnings

16

The following symbols may appear on the product:

@ o+ @ > > >

Indicates that dangerous high voltage is present within the
equipment enclosure that may be of sufficient magnitude to
constitute a risk of electric shock.

Indicates that user, operator or service technician should refer
to product manual(s) for important operating, maintenance,
or service instructions.

This is a prompt to note fuse rating when replacing fuse(s).
The fuse referenced in the text must be replaced with one
having the ratings indicated.

Identifies a protective grounding terminal which must be
connected to earth ground prior to making any other equip-
ment connections.

Identifies an external protective grounding terminal which
may be connected to earth ground as a supplement to an
internal grounding terminal.

Indicates that static sensitive components are present which
may be damaged by electrostatic discharge. Use anti-static
procedures, equipment and surfaces during servicing.

The following warning statements identify conditions or practices that can
result in personal injury or loss of life.

Dangerous voltage or current may be present — Disconnect power and remove
battery (if applicable) before removing protective panels, soldering, or
replacing components.

Do not service alone — Do not internally service this product unless another
person capable of rendering first aid and resuscitation is present.

Remove jewelry — Prior to servicing, remove jewelry such as rings, watches,
and other metallic objects.

Avoid exposed circuitry — Do not touch exposed connections, components or
circuitry when power is present.
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Cautions

Safety Summary

Use proper power cord — Use only the power cord supplied or specified for
this product.

Ground product — Connect the grounding conductor of the power cord to
earth ground.

Operate only with covers and enclosure panels in place — Do not operate this
product when covers or enclosure panels are removed.

Use correct fuse — Use only the fuse type and rating specified for this
product.

Use only in dry environment — Do not operate in wet or damp conditions.

Use only in non-explosive environment — Do not operate this product in an
explosive atmosphere.

High leakage current may be present — Earth connection of product is essential
before connecting power.

Dual power supplies may be present — Be certain to plug each power supply
cord into a separate branch circuit employing a separate service ground.
Disconnect both power supply cords prior to servicing.

Double pole neutral fusing — Disconnect mains power prior to servicing.
Use proper lift points — Do not use door latches to lift or move equipment.

Avoid mechanical hazards — Allow all rotating devices to come to a stop before
servicing.

The following caution statements identify conditions or practices that can
result in damage to equipment or other property

Use correct power source — Do not operate this product from a power source
that applies more than the voltage specified for the product.

Use correct voltage setting — If this product lacks auto-ranging power sup-
plies, before applying power ensure that the each power supply is set to
match the power source.

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

Use anti-static procedures — Static sensitive components are present which
may be damaged by electrostatic discharge. Use anti-static procedures,
equipment and surfaces during servicing.

Zodiak — Installation and Service Manual 17



Safety Summary

18

Do not operate with suspected equipment failure — If you suspect product damage
or equipment failure, have the equipment inspected by qualified service
personnel.

Ensure mains disconnect — If mains switch is not provided, the power cord(s)
of this equipment provide the means of disconnection. The socket outlet
must be installed near the equipment and must be easily accessible. Verify
that all mains power is disconnected before installing or removing power
supplies and/or options.

Route cable properly — Route power cords and other cables so that they are
not likely to be damaged. Properly support heavy cable bundles to avoid
connector damage.

Use correct power supply cords — Power cords for this equipment, if provided,
meet all North American electrical codes. Operation of this equipment at
voltages exceeding 130 VAC requires power supply cords which comply
with NEMA configurations. International power cords, if provided, have
the approval of the country of use.

Use correct replacement battery — This product may contain batteries. To
reduce the risk of explosion, check polarity and replace only with the same
or equivalent type recommended by manufacturer. Dispose of used bat-
teries according to the manufacturer’s instructions.

Troubleshoot only to board level — Circuit boards in this product are densely
populated with surface mount technology (SMT) components and applica-
tion specific integrated circuits (ASICs). As a result, circuit board repair at
the component level is very difficult in the field, if not impossible. For war-
ranty compliance, do not troubleshoot systems beyond the board level.
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Regulatory Notices

Certifications and Compliances

FCC Emission Control

This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This equip-
ment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equip-
ment in a residential area is likely to cause harmful interference in which
case the user will be required to correct the interference at his own expense.
Changes or modifications not expressly approved by Grass Valley Group
can affect emission compliance and could void the user’s authority to
operate this equipment.

Canadian EMC Notice of Compliance

This digital apparatus does not exceed the Class A limits for radio noise
emissions from digital apparatus set out in the Radio Interference Regula-
tions of the Canadian Department of Communications.

Le présent appareil numérique n’emet pas de bruits radioélectriques
dépassant les limites applicables aux appareils numeriques de la classe A
préscrites dans le Reglement sur le brouillage radioélectrique édicte par le
ministere des Communications du Canada.

EN55103-1/2 Class A Warning

For products that comply with Class A. In a domestic environment this
product may cause radio interference in which case the user may be
required to take adequate measures.
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Regulatory Notices

FCC Emission Limits

This device complies with Part 15 of the FCC Rules. Operation is subject to
the following two conditions: (1) This device may not cause harmful inter-
ference, and (2) this device must accept any interference received,
including interference that may cause undesirable operation.

Certification and Compliance

This product has been evaluated for Electromagnetic Compatibility under
the EN 55103-1/2 standards for Emissions and Immunity and meets the
requirements for E4 environment.

This product complies with Class A (E4 environment). In a domestic envi-
ronment this product may cause radio interference in which case the user
may be required to take adequate measures.

This product has been evaluated and meets the following Safety Certifica-
tion Standards:

Category | Standard Designed/tested for compliance with:
Safety ANSI/UL60950 Safety of Information Technology Equipment, including Electrical
Business Equipment (Third edition, 2000).
IEC 60950 Safety of Information Technology Equipment, including Electrical

Business Equipment (Third edition, 1999).

CAN/CSA C22.2, No. 60950-00

Safety of Information Technology Equipment, including Electrical
Business Equipment.

BSEN60950

Safety of Information Technology Equipment, including Electrical
Business Equipment.

20
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Section

System Overview

Introduction

The Zodiak Digital Production Switcher is optimized for mobile, post-pro-
duction and broadcast facilities that need compact, easy to use, highly cre-
ative, real-time tools for video switching, effects creation and run-time
device control. Powerful digital video switching, mixing, and keying with
E-MEM are standard features of Zodiak, in addition to internal Still Store
capability.

The switcher is available in 2.5-M/E or 3-M/E models with or without
Transform Engines (internal DPMs). Zodiak’s architecture provides an easy
upgrade path from a 2.5-M/E to a 3-M/E; requiring the addition of a M/E
module and power supply to the Video Processor frame and keycap
changes to the Main panel. Reduced frame processor size (7 RU) and power
consumption along with a smaller panel, sized to replace older analog
Grass Valley Group switchers, make this switcher system an ideal replace-
ment or addition to any existing or new facility.

Features

2.5-M/E System Standard Features

The standard features for the 2.5-M/E system are:

* 64 auto-timed SMPTE 259M inputs (configured as single inputs or
video/key pairs),

* Nine Aux buses plus switched preview — up to four Aux buses can be
utilized for two Effects Send pairs,

® 24 Source Selection buttons including Shift on each M/E, Key, PWV/
AUX and PGM/PST bus rows,

* Program and preview outputs per M/E,
* Look ahead and other preview modes configured per each M/E,

¢ Two full M/Es, each with dedicated E-MEM (100 registers),
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¢ One Utility bus per full M/E for video in borders, video wipe patterns,
or masking,

¢ Four full function keyers with dedicated key controls per M/E,
¢ Two complex and four simple (in each keyer) wipe generators per M/E,

® Solarization, posterization, mosaic capabilities and YUV color correc-
tion as part of the video processors on each full M/E bus,

¢ Input freeze for each M/E key source and fill buses,

e PGM and PST buses with E-MEM, Downstream Keyers (DSK) with
three simple linear or luminance keyers, and programmable Clean
Feed,

*  One pair of floating Chroma Keyers for use on any full-function keyer,
¢ 100 frame Still Store,

¢ Redundant power supplies for the Main panel and Video Processor
frame,

* Four optional Transform Engines (internal DPMs) each on M/E 1 and
M/E 2,

* Hotswapable Video Processor frame modules (including frame power
supplies)

¢ Touch screen Menu Display, and

¢ CD-ROM (internal to the Menu panel), external USB-powered Zip

drive and two Floppy drives (one in the Main panel and one in the
Video Processor frame for emergency recovery procedures).

3-M/E System Standard Features

The standard features for the 3-M/E model are the same as the 2.5-M/E
system in addition to the following:

¢ A third full M/E (replacing PGM/PST) with two complex and four
simple wipes and four full function keyers plus three linear DSK
keyers, and

* 13 Aux buses total plus switched Preview — up to eight Aux buses can
be utilized for four Effects Send pairs.

Zodiak System Options

The options listed below are for all models of Zodiak, except those dedi-
cated to M/E 3. Selected sets of options may be combined into packages for
initial purchase. Individual options can be purchased and added to a
Zodiak system at a later time. Some Zodiak system options contain hard-
ware components and some are software enabled.
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The options are:

Upgrade Kit (2.5-M/E only) adds a third full M/E (replacing PGM/
PST) by changing keycaps to the Main panel, and installing a M/E
module (M/E 3) and additional Video Processor frame power supply
in the Video Processor frame,

Four Transform Engines (internal DPMs) each for M/E 1, M/E 2 and
M/E 3 (3-M/E only),

KlipCache increased Still Store capacity,

Additional floating Chroma Key pairs for use on any full-function
keyer,

RGB Color Correction for all keyer, background, and utility buses on
M/E1,M/E 2, and M/E 3 (3-M/E only),

AMP protocol control of VDRs,
32— and 24—Crosspoint Remote Aux panels,
Spare Video Processor frame power supply,

Menu Panel Flush Mount and Adjustable Console Bracket mounting
kits, and

NetCentral SNMP Agent.

External Interfaces Supported

All Zodiak systems have the following control interfaces:

Ethernet Facility LAN connections allowing error reporting and
upload/download capability for configurations, E-MEMs and images,

Video Processor frame GPI interface with eight opto-isolated inputs
and eight relay outputs,

Main panel GPI interface with four opto-isolated inputs and four relay
outputs,

32 programmable tally contact closures and serial tally,

Two USB ports on the Menu panel (one connecting to the external Zip
drive, and one spare),

Six RS-422 serial ports for interfacing to 24- and 32-Crosspoint Remote
Aux panels, Peripheral Bus II devices, edit controllers and CPL for
external DPM (Krystal, GVeous) interface.

Zodiak — Installation and Service Manual 23



Section 1 — System Ouverview

System Components

A Zodiak system consists of a Main panel, Menu panel, Video Processor
frame, CD-ROM (internal to the Menu panel), external USB-powered Zip
drive, and two standard 1.4 MB 3.5 in. floppy disk drives (one in the Main
panel (see Figure 3) and one in the Video Processor frame (see Figure 5).

CAUTION The floppy drives are used exclusively for emergency boot procedures. A 2-
floppy set is provided for the Main panel and a single floppy is provided for
the Video Processor frame. The boot floppies are not interchangeable
between the Main panel and Video Processor frame. The boot floppies are not
to be used in other facility or personal equipment as they are designed to
reformat the Main panel and Video Processor frame hard drives.

The Zodiak 2.5 M/E system components depicted in Figure 1 are also
common to 3 M/E systems. Both systems use the same Video Processor
frame and Main and Menu panels.

Figure 1. Zodiak System Components
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Control Surface

A group of panels available to a single operator is called a Control Surface.
A Control Surface consists of at least two components, a Main panel and a
Menu panel. The Zodiak Control Surface provides real time access to the
full function M/Es through the Main panel. In addition, the Menu panel
allows custom user configuration of special effects and matte settings not
requiring real time operation. Optional 24- and 32-Crosspoint Remote Aux

panels are also available.

24
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Main Panel

The panel is organized into subpanels that contain groups of related con-
trols (Figure 2).

The 3-M/E Main panel provides real time button, knob, and lever arm
control of three full function mix/effects (PGM/PST with full M/E capa-
bility). The panel is identical to the 2.5-M/E panel except for keyer and
wipe functionality in the PGM/PST rows.

The 2.5-M/E Main panel provides real time button, knob, and lever arm
control of two full function mix/effects and one PGM /PST with three
simple Downstream Keyers (DSKs).

Figure 2. Zodiak Main Panel (2.5 and 3 M/E)
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Connectors to the Zodiak Video Processor frame and to other components
of the Zodiak Control Surface are located on the rear of the Main panel. The
Main panel provides power to the separate Menu panel.
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The Main panel power switches, fuses, reset buttons, and floppy drive are
accessed by lifting the top of the Main panel (Figure 3).

Figure 3. Main Panel Inside View
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Menu Panel

The Menu panel provides access to additional system controls that gener-

ally do not require real time adjustment. The panel includes a touch screen
display, control processor, five knobs for adjusting parameter values, built-
in cooling fan, and a CD-ROM (Figure 4 on page 27).

The Menu panel can be installed behind, above, or to either side of the Main
panel, and should be oriented so the screen directly faces the operator. The
Menu panel can be mounted using the standard adjustable console
mounting bracket or an optional flush mount kit that allows for rack
mounting or mounting into a console cutout.

Figure 4. Menu Panel, Front View
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Connectors to the Zodiak Main panel, Video Processor frame, an external
Zip drive, and other devices are located on the bottom of the Menu panel.
The latest model Menu panel has a USB port on the front and another on

the rear. Previous model Menu panels have two USB ports on the rear.

Panel Options

Remote Aux Panels

Remote Aux panels provide control of selected Zodiak Aux buses from a
remote location. Two 32-Crosspoint and three 24-Crosspoint Remote Aux
panel types are available for Zodiak systems. Any combination of these aux
panels can be used in a Zodiak system. See Section 2 — Installation of the
Zodiak Installation and Service Manual for additional information.
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Video Processor Frame

The Zodiak Video Processor frame houses most of the system electronics,
with horizontal slots that hold individual system control, video routing,
and signal processing modules. A built-in fan system allows cooling of the
frame. A fully loaded 3-M/E system is shown in Figure 5.

Figure 5. Fully Equipped Zodiak Video Processor Frame Front View (Door Removed)
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The Zodiak system has been designed for easy maintenance. Modules and
power supplies can be removed and replaced safely from the front of the
frame with the power on, simplifying troubleshooting to the module level.

The standard 2.5-M/E Zodiak Processor frame includes the following:
* Floppy disk drive,

e Control Processor/Still Store/DSK module,

e M/E module M/E1and M/E 2),

¢ Input/Crosspoint/Sync Generator module,

¢ Two Video Processor frame power supplies, and

e Air filter and Fan module.

The standard 3-M/E Zodiak Processor frame includes the same modules as
the 2.5-M/E system in addition to the following:

e M/E module (M/E 3), and
¢ Redundant power supply.

The rear of the Zodiak Processor frame provides the reference, video and
system control connectors for the system.

Zodiak — Installation and Service Manual
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Video Processor Power Supply

The Zodiak Video Processor frame houses up to three slide-in modules
rated at 400 watts each. (Figure 5 on page 28). Two hot-swappable power
supply modules (primary and redundant) are standard with the 2.5-M/E
system, and three power supply modules are standard with the 3-M/E
system.

The power supplies load share such that a supply can fail and the Video
Processor frame will continue to operate on the other supply/supplies.

It is recommended that each module’s AC input be connected to a separate
AC supply circuit. Any module(s) for which a separate supply circuit is not
available can be connected to an uninterrupted power supply (UPS).

Video Processor Frame Options

Transform Engine Option

The Zodiak Transform Engine option available per keyer provides the fol-
lowing internal DPM capability:

e 2-D effects in 3-D space with perspective,
¢ Page turn,

¢ Border, outline, and extrude effects,

¢ Independent drop shadow,

¢ Glow and defocus effects, and

¢ Output recursive effects (such as star trails and montage).

RGB Color Correction

In addition to the standard solarization, posterization, mosaic capabilities
and YUYV color correction, RGB color correction can be added to all M/E
buses (background, keyer, and utility).

Chroma Keyers

In addition to the two standard chroma keyers, two optional floating
chroma keyers may be added to the system via software.

Zodiak Facility Example

A basic facility configuration example of a Zodiak system is shown in
Figure 6. Numerous types of sources can be fed to the Video Processor
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frame. Each M/E, Keyer and Utility bus has internal video processing capa-
bility to correct color (including optional RGB color correction) and add
effects. In addition to the optional internal Transform Engine capabilities
available on each keyer, this facility also utilizes an external DPM system
configured for Effects Send.

Figure 6. Basic Facility Configuration Example
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Functional Qverview

Video Signal Flow

The basic system architecture (Figure 7) of the Zodiak system has been
designed for operational flexibility. For example, all the outputs from every
M/E and the PGM/PST are routed back to the video crosspoint matrix,
making all these signals accessible to the entire system.

The 2.5-M/E system has two full M/Es and a PGM/PST with DSK. The
3-M/E system has three full M /Es in addition to three simple DSKs and the
ability to link DSK keys to any M/E.

The 64 video inputs to the Video Processor frame can be mapped to any of
the 46 crosspoint buttons (23 unshifted and 23 shifted sources). Internally-
generated black and two backgrounds are also available sources, as are the
four Still Store outputs. This source-to-button mapping is done through a
touch screen menu and can be stored as a user profile for any number of
individual users. Button mapping is the same on all buses.

The selected video on each bus is deserialized and reclocked before
entering the video processing circuitry. Video processing is available for
each separate M/E background, Key, and Utility bus, providing built-in
solarization, posterization and mosaic effects. In addition, contrast, bright-
ness, and hue can be adjusted on a bus-by-bus basis.

Each full M/E has four full-function keyers with optional internal Trans-
form Engine effects. Each keyer has access to its own simple wipe generator
as well as a pair of standard floating chroma keyers which may be assigned
to any keyers in the system. Two complex wipe generator serve each M/E,
providing a wide range of wipe choices with modulation, rotation and mul-
tiplication of each one. Wipe signals can also be taken from the Utility bus
on each M/E.

The outputs from each M/E Program and Preview are fed to dedicated
BNCs and sent back to the crosspoint circuitry for reentry selection in the
other M/Es. Either Program /Preset output can be programmed as a clean
feed output or with any combination of DSK 1, 2 and 3 keyers active.

Nine Aux buses are available in the 2.5-M/E system; thirteen in the 3-M/E
system. The Aux bus outputs can be utilized in a number of ways,
including configuration as Effects Send pairs for interfacing to external
digital effects systems.
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Figure 7. Simplified Video Flow Diagram — Top Half
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Figure 8. Simplified Video Flow Diagram — Bottom Half
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System Control

Zodiak system control is designed for flexibility and simplicity. Ethernet,
serial, parallel, and USB are used for system component interconnections.
Tally and GPI control are available. Windows drives the Menu panel touch
screen. An overview of Zodiak system control is shown in Figure 9.

Figure 9. Zodiak System Control
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Section

Installation

This section 