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Electrostatic Discharge (ESD) Protection

Electrostatic discharge occurs when electronic components are improperly
handled and can result in intermittent failure or complete damage adversely
affecting an electrical circuit. When you remove and replace any card from a frame

always follow ESD-prevention procedures:

Ensure that the frame is electrically connected to earth ground through the power cord
or any other means if available.

Wear an ESD wrist strap ensuring that it makes good skin contact. Connect the
grounding clip to an unpainted surface of the chassis frame to safely ground unwanted
ESD voltages. If no wrist strap is available, ground yourself by touching the unpainted
metal part of the chassis.

For safety, periodically check the resistance value of the antistatic strap, which should
be between 1 and 10 megohm:s.

When temporarily storing a card make sure it is placed in an ESD bag.

Cards in an earth grounded metal frame or casing do not require any special ESD
protection.

Protection contre les décharges électrostatiques (DES)

Une décharge électrostatique peut se produire lorsque des composants
électroniques ne sont pas manipulés de maniére adéquate, ce qui peut entrainer
des défaillances intermittentes ou endommager irrémédiablement un circuit

électrique. Au moment de remplacer une carte dans un chassis, prenez toujours les
mesures de protection antistatique appropriées :

Assurez-vous que le chassis est relié électriquement a la terre par le cordon
d'alimentation ou tout autre moyen disponible.

Portez un bracelet antistatique et assurez-vous qu'il est bien en contact avec la peau.
Connectez la pince de masse a une surface non peinte du chassis pour détourner a la
terre toute tension électrostatique indésirable. En I'absence de bracelet antistatique,
déchargez I'électricité statique de votre corps en touchant une surface métallique non
peinte du chassis.

Pour plus de sécurité, vérifiez périodiquement la valeur de résistance du bracelet
antistatique. Elle doit se situer entre 1 et 10 mégohms.

Si vous devez mettre une carte de c6té, assurez-vous de la ranger dans un sac
protecteur antistatique.

Les cartes qui sont reliées a un chassis ou boitier métallique mis a la terre ne
nécessitent pas de protection antistatique spéciale.

Précautions pour les écrans LCD et TFT

f Regarder I'écran pendant une trop longue période de temps peut nuire a votre

vision. Prenez une pause de 10 minutes, aprés 30 minutes d'utilisation.

Sil'écran LCD ou TFT est brisé, manipulez les fragments de verre avec précaution au

moment de vous en débarrasser. veillez a ce que le cristal liquide n'entre pas en contact
avec la peau ou la bouche. En cas de contact avec la peau ou les vétements, laver



Recycling

immédiatement a I'eau savonneuse. Ne jamais ingérer le liquide. La toxicité est
extrémement faible, mais la prudence demeure de mise en tout temps.

Visit www.grassvalley.com for recycling information.

Certification and Compliance

Safety Compliance

@

Cc us

This equipment complies with the requirements of CSA/UL/IEC/EN 60950-1, 2nd
Ed. + AM1, Safety of information technology equipment.

The power cords supplied with this equipment meet the appropriate national
standards for the country of destination.

Electromagnetic Compatibility

This equipment has been tested for verification of compliance with FCC Part 15,
C Subpart B requirements for class A digital devices.

Note: 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

equipment generates, uses, and can radiate radio frequency energy, and, if
notinstalled and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment
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.

This equipment has been tested and found to comply with the requirements of
C € the EMC directive 2004/108/EC:

EN 55022 Class A Radiated and conducted emissions

EN 61000-3-2 Limits for harmonic current emissions

EN 61000-3-3 Limitation of voltage fluctuations and flicker

EN 61000-4-2 Electrostatic discharge immunity

EN 61000-4-3 Radiated, radio-frequency, electromagnetic field immunity
EN 61000-4-4 Electrical fast transient immunity

EN 61000-4-5 Surge transient immunity

EN 61000-4-6 Conducted disturbances immunity

EN 61000-4-8 Power frequency magnetic field immunity

EN 61000-4-11 Voltage dips, short interruptions and voltage variations
immunity
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Preface

Chapter 1 is a brief introduction to the User’s Guide.

Summary

CRAPLEI STIUCLUI ... .ttt et ettt e e et ettt et et ie e eeeas 1

TRE PDF DOCUMENT . ...ttt ittt et e et ettt et et e e et aaanaas 1

Terms, Conventions and Abbreviations ..............c...oeeeeeiiiniieuieieeienanennns 2
Chapter Structure

The following chapters provide detailed instructions for all aspects of Compact Router
operations:

» Chapter 1, Preface, (this chapter) outlines easy ways to use this guide and provides a list
of terms and conventions.

« Chapter 2, Introduction, provides a functional description of the products.

« Chapter 3, Installation, provides installation and connection instructions.

« Chapter 4, Configuration, provides configuration instructions.

« Chapter 5, Operating a Stand-Alone Router, provides operating instructions.

» Chapter 11, Maintenance, provides maintenance and trouble-shooting instructions.

« Chapter 12, Technical Details, provides electrical, video, audio, mechanical, and
environmental specifications, product drawings, and default settings.

» Chapter 13, Misc. Topics, presents a glossary, miscellaneous instructions and
information, and a brief discussion of NV9000 router control systems.

» Anindex and a glossary are also provided for your reference.

Please also refer to the CR6400 Family User’s Guide for complete information regarding
CR6400 products.

Please also refer to the CRSC User’s Guide for complete information regarding CRSC.

The PDF Document

This guide is provided in PDF format, allowing you to use Acrobat’s “bookmarks” to
navigate to any desired location. You can also easily print a hardcopy. Please note:

» Use the Table of Contents or the bookmarks page to jump to any desired section.
« Many hyperlinks are provided within the chapters.

» Use the Index to jump to specific topics within a chapter. Each page number in the
index is a hyperlink.
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Terms, Conventions and Abbreviations

» Use Acrobat’s ‘Go to Previous View’ and ‘Go to Next View’ buttons to retrace your

complete navigational path.

» Use the ‘First Page, ‘Previous Page, and ‘Next Page; and ‘Last Page’ buttons to go to the

first, previous, next, or last page within a PDF file.

Note:
To display the navigation buttons, right-click the Tool Bar area, and check ‘Navigation’.

Use Acrobat’s extensive search capabilities, such as the ‘Find’ tool and ‘Search’ tool to
perform comprehensive searches as required.

Terms, Conventions and Abbreviations

The following conventions are used throughout this guide:

The symbol A denotes either an example or a special message.

Entries written in bold-face or Capital Letters denote physical control panel buttons,
GUI buttons, or menu items.

Click Apply to ...
Press the SRC 12 button ...

Button names, menu names, and certain other names are enclosed in single quotation
marks. Double quotation marks enclose informal or colloquial expressions.

The following terms and abbreviations are used throughout this guide:

The term “control panel” refers to the CR Series control panels (such as the CP3232), and
to NV96xx control panels.

The term “router” refers to any CR Series compact router, with or without its control
panel. If a distinction is required, it will be made.

The term “remote panel module” refers to the CR Series RP16 and RP32. The legend on
each of those products is “Remote Panel Module!” The remote panel modules are also
called remote panel expansion kits in the sales literature.

The term “remote panel” refers to a control panel mounted on a remote panel module.

The term “captive panel” refers to a control panel mounted on a router. They are not
configurable and do not have the capabilities of remote panels, but are useful for some
purposes.

The term “frame” refers to any CR Series router or remote panel module.
“High tally” means that a button is brightly illuminated.

“Low tally” means that a button is illuminated at low intensity. Most buttons assume a
low tally state until selected.

The terms “machine control router” and “port router” have the same meaning.

The term “3Gig” describes devices capable of operating at 2.97 Gb/s or 2.966 Gb/s' (and
also at HD and SD rates).

The term CRSC refers to configuration software, the Compact Router System
Configurator.

The term “CQX" represents the “clean and quiet” compact routers and panels.

1.
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Overview

Summary

Introduction

Chapter 2 provides a functional description of the products.

Summary
(0= 4/ (=472 3
FOATUIES . . . v ettt e e e e e e e e e e e e e 27

CR Series products include 1RU and 2RU routers, control panels, and “remote panel
modules.” The CR Series includes video and audio routers in several formats, and machine

control routers.

These are the 1RU compact routers and matching control panels:

1RU Routers

Corresponding 1RU Control Panel

CR0808-3Gig 8x8, “3Gig” digital video CP0808 8x8, with 6 function
CR0808-HD 8x8, high definition digital video buttons
CR0808-SD 8x8, standard definition digital
CRO808-AES video

8x8, AES3id digital audio
CR0808-HD-NR 8x8, HD video, non-reclocking
CR0808-SD-NR 8x8, SD video, non-reclocking
CR0O808-AA 8x8, analog audio
CR0O808-AV 8x8, analog video
CR1616-3Gig 16x16, “3Gig” digital video CP1616 16x16, with 6
CR1616-HD 16x16, high definition digital function buttons
CR1616-SD video
CR1616-AES 16X 16, standard definition digital

video

16x16, AES3id digital audio
CR16-PR 16-port machine control

CR1616-HD-NR
CR1616-SD-NR

16x16, HD video, non-reclocking
16x16, SD video, non-reclocking

CR1616-AA
CR1616-AV

16%16, analog audio
16%16, analog video
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CR1604-3Gig 16x4, “3Gig” digital video CP1604 16x4, with 6 function
CR1604-HD 16x4, high definition digital video | CP1602 buttons; 16x2, with 6
CR1604-SD 16x4, standard definition digital function buttons
CR1604-AES video
16x4, AES3id digital audio
CR1604-HD-NR 16x4, HD video, non-reclocking
CR1604-SD-NR 16x4, SD video, non-reclocking
CR1604-AA 16x4, analog audio
CR1604-AV 16x4, analog video
CR1602-3Gig-CQX | 16x2, “3Gig” digital video CP1602-CQX |16 x (2 + 6), with 4
CR1602-HD-CQX | 16x2, high definition digital video transition type
CR1602-SD-CQX 16x2, standard definition digital buttons, 3 transition
video rate buttons, and 7
function buttons (5
undefined).

These are the 2RU compact routers and matching control panels:

2RU Routers Corresponding 2RU Control Panel
CR3232-3Gig 32x%32, “3Gig” digital video CP3232  |32x32, with 12 function
CR3232-HD 32x32, high definition digital buttons
CR3232-SD video
CR3232-AES 32x32, standard definition digital
video
32x32, AES3id digital audio
CR32-PR 32-port machine control
CR3232-HD-NR | 32x32, HD video, non-reclocking
CR3232-SD-NR | 32x32, SD video, non-reclocking
CR3232-AA 32x32, analog audio
CR3232-AV 32x%32, analog video
CR3204-3Gig 32x4, “3Gig” digital video CP3204 |32x4, with 12 function
CR3204-HD 32x4, high definition digital video buttons
CR3204-SD 32x4, standard definition digital
CR3204-AES video
32x4, AES3id digital audio
CR3204-HD-NR | 32x4, HD video, non-reclocking
CR3204-SD-NR | 32x4, SD video, non-reclocking
CR3204-AA 32x4, analog audio
CR3204-AV 32x%4, analog video
CR6464-3Gig 64%64 video router CP6464 | 64x64, with 12 function
CR6464-AES 64x64 AES3id router buttons

The CP3201 (a TRU panel) is special case not listed in the tables above: it controls 32 sources
and 1 destination. It does not “correspond” to any router and is used only in a CRSC
Network. (See page 79.)
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The CR6400 family products (the CR6464-3Gig, CR6464-AES, and the CP6464) are designed
to work together but they do interoperate with other routers and panels in the CR Series.

These are the remote panel modules:

Remote Panel Modules | Corresponding Control Panel

RP16 1RU CP1616, CP1604, 16x16, 16x4, 16x2, with 6 function buttons.
CP1602, CP3201 (The CP3201 is a TRU panel.)

RP32 2RU CP3232,CP3204 32x%32, 32x4 with 12 function buttons.

Routers

The 16x16 routers can switch any of 16 inputs to any of 16 outputs and the 32x32 routers
can switch any of 32 inputs to any of 32 outputs. The 8x8 routers switch 8 inputs to 8
outputs. The 16x4 routers switch 16 inputs to 4 outputs. The 32x4 routers switch 32 inputs
to 4 outputs.

Machine Control Routers

With the exception of the machine control routers (CR16-PR and CR32-PR), all the compact
routers are X/Y routers having n X m crosspoint matrices. An input can be routed to any or
all of the outputs.

The machine control routers (also called port routers) are point-to-point routers. An input
can be connected to at most one output. (The connections are RS-422 and bidirectional,
typically with commands in one direction and responses in the other direction.)

“Clean and Quiet” Routers

Each of the 3 “clean and quiet” (CQX) router models routes 16 inputs to 2 “clean and quiet”
outputs or to 6 auxiliary (normal) outputs. For the clean and quiet outputs, the router
performs smooth transitions. The transitions are governed by transition type and transition
rate, selectable on the CP1602-CQX control panel. The CQX routers also provide 2 bypass
inputs. The 2 clean and quiet outputs switch to the bypass inputs if the router loses power.
There are no 2RU clean and quiet routers at present. The CQX routers also provide a GPIO
connector, supporting 16 inputs and 4 outputs. The inputs each select one of the video
inputs for CQ output 1 and the outputs signal alarms and status. See GPIO Connections for
CQOX Digital Video Routers on page 135 for details.

CR6400 Routers

The CR6400 family is a unique subset of the Grass Valley's CR series of compact routers: the
family’s routers have a larger switching matrix (64x64) and modular construction. The
family includes two routers and a control panel.

» CR6464-3Gig—a 2RU 64x64 video router
» CR6464-AES—a 2RU 64x64 AES router
« CP6464—a 2RU 64x64 control panel

The CR6400 routers have removable control cards, removable crosspoint cards, and a
removable fan tray. Because they are removable, they are field-serviceable.
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Each router has 4 removable I/O cards. If a router is populated with one or more AES cards,
it is considered a CR6464-AES. If a router is populated with one or more 3Gig cards, it is
considered a CR6464-3Gig. If a router has no /0O cards, it is considered to be of “undefined”
type.

The CR6400 family products work together may be mixed (on the same subnet) with other
CR Series routers and panels.

Control Panels

A CR Series control panel mounts on the front of a router or on the front of a remote panel
module and provides direct visual and tactile control of the router or routers connected to
the remote panel module. (You can install or uninstall one easily in a few seconds.)
However, any of the routers can also operate without a control panel, under network
control or through automation.

The CP3201 is special case:itis a 1 RU panel that controls 32 sources and 1 destination. It
does not mount on the front of a router and is used only in a CRSC Network. (See page 79.)

The CP1602-CQX is also a special case: it is a TRU control panel used in conjunction with any
of the CQX routers. This panel has 16 source buttons, 2 “clean and quiet” destination
buttons, 6 auxiliary destination buttons, 4 transition type buttons, 3 transition rate buttons,
and 7 function buttons (5 undefined).

The CP6464 mounts on CR6400 routers and controls the CR6400 directly. The CP6464 can
also mount on an RP32 (a 2RU remote panel module) and control a network of compact
routers.

Remote Panel Modules

A “remote panel module” is a device that sends control messages to a network of routers
(and receives status messages from the routers in the network). A remote panel module
receives take and lock commands from an attached control panel and must have a control
panel attached to be useful. We say the module is “remote” because it and its control panel
can be located apart from the routers (from a few inches to several hundred meters, subject
to cable limitations).

There are two remote panel modules available:
« RP16 (1RU)
« RP32(2RU)

A remote panel module can be configured to operate (with its mounted control panel) as
either (1) a CRSC remote panel or (2) an NV9000 panel in a system controlled by an NV9000
router control system.

When it is set up for use as a CRSC panel, itis configured in CRSC. When it is set up for use as
an NV9000 panel, it must be configured in NV9000-SE Utilities.

A CRSCis the Compact Router System Configurator. See CRSC on page 47 for
information.

A Please also refer to the NV9000-SE Utilities User’s Guide.
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Usage

There are several different ways to use compact routers:
» A single stand-alone router with a “captive” control panel or with automation.

» A network of stand-alone routers, possibly with remote panels, possibly with captive
panels, and with or without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

+ A network of routers under an NV9000 router control system.
+ Asingle stand-alone CQX router with a “captive” CQX control panel or with automation.
» A CQX router with a remote CQX control panel.

A A captive panel is one attached directly to a router. A remote panel is one mounted on a
remote panel module.

A Automation (control of the routers through their serial ports) is left to the customer.

Routers and remote panel modules come from the factory ready for stand-alone operation.
If they are to be used either in a CRSC network or in an NV9000 network, they must be
configured for such use. Once configured, they must be reset if they are to work in stand-
alone mode.

A remote panel module must be configured either for a CRSC network, an NV9000 network,
or stand-alone mode. These configuration modes are not compatible.
Stand-Alone Routers

Figure 2-1 compares a stand-alone router with a captive panel to a stand-alone router
network with remote panel modules:
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Fig. 2-1: Standalone Router vs. a Network of Routers
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CRSC Network

A CRSC network has the same topology as a stand-alone network (shown in Figure 2-1),
except (1) the routers and remote panel modules have been configured under CRSC which
provides a more elegant solution to system design.

CRSC networks do support the use of CR6400 routers and panels.

NV9000 Network

An NV9000 network supports a larger number of routers. Commands issue from the remote
panels to the NV9000 which then dispatches the instructions to the routers. The routers
return status to the NV9000 which in turn relays the status to the remote panels.

A An NV9000 system can also receive commands from many other control panel types.

CR Series routers can be used with an NV9000 router control system. The NV9000 system
extends the capabilities of the compact routers.

An NV9000 network is constructed and operated according to the requirements of the
NV9000 router control system. Configuration and control of the routers is entirely within
the scope of NV9000-SE Utilities, although you can use CRSC to designate the IP addresses
of the compact routers. See NV9000 Router Control Systems (page 185) and Compact
Routers in an NV9000 System (page 186).

Figure 2-2 shows a sample NV9000 network, one of several possible topologies:
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Fig. 2-2: NV9000 Network of Routers

CQX Networks

Figure 2-3 shows the ways a “clean and quiet” router can be connected:
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Fig. 2-3: CQX Network
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At present, the CQX connections are limited. One CQX router with a local (or captive) CQX
panel or a remote CQX panel (or both) can exist on any subnet. (You can have more than
one subnet, however.)

At present there is little to configure other than the IP address of the router (and possibly
the remote panel module).

CR6400 Stand-Alone Networks

A CR6400 router can operate in stand-alone mode (also known as “default” mode) either as
a single router or in a small network.

Figure 2-4 compares a stand-alone CR6400 router with a captive panel to a stand-alone
router network with remote panel modules:
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N S | | 00000000000000000000pP
0000000000000000_ 00 ]
Captlve Contro Pane | ogoooooooodooooodood] | I
LLLLLL Ethernet

Multiple Standalone Routers
and “Captive” Control Panel

Fig. 2-4: CR6400 Usage

Up to 4 CR6400 routers may be controlled with a single CP6464.

Software

CRSC (Compact Router System Configurator) is a configuration and monitoring tool for
compact routers and remote panels. Refer to the CRSC User’s Guide for details.

Benefits

The CR Series Compact Routers offer these benefits:
« Grass Valley performance and quality.

Very simple operation.
e Low cost.
Small form factor.

« Easy migration to larger systems.

The Routers

CR6400 Routers

The CR6400 routers are 2RU and about 10 inches (254 mm) deep. The 2 models in the family
are visually identical, except for the legend on the I/0 cards (3Gig or AES) at the rear.
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Figures 2-7 and 2-6 show front and rear views of the CR6400 routers.

CR6400

Digital Router

Fig. 2-6: Rear View of the CR6400 Router (CR6464-3Gig shown)

Other CR Series Routers

The routers are slim (35-57mm or 1.38©-2.25©) and mechanically similar, differing
principally in the number and type of connectors, and of course, in the signal type
supported. The fronts of all the 1RU routers are the same except for their legends and the
fronts of all the 2RU routers are the same except for their legends.

The 3Gig, HD, SD, AES, and analog video routers have BNC connectors. The analog audio
routers have DB25 connectors (and fans). The machine control routers have RJ-45
connectors.

Figures 2-7 through 2-17 show front and rear views of the routers.

CR1616-SD

Digital Video Router

CR3232-HD

Digital Video Router

Fig. 2-9: Front View of the CR3232-HD Digital Video Router
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Fig. 2-17: Rear View of the 16x2 CQX Routers (3Gig, HD, or SD)

Some routers (e.g., the CR3204-AA or the CR0808-3Gig) have fewer input or output
connectors than shown here.

All compact routers save their state in non-volatile memory. Thus, if a power loss occurs, a
router can recover almost instantly. All compact routers require a few seconds to initialize.

All compact routers have an serial port (DE9, RS-422 or RS-485).

All compact routers, including CR6400 routers, but not machine control routers, accept
these video reference rates:

Composite HD Tri-level

525i/59.94 720p / 23.98 1080i/47.95  1080p/23.98

(NTSQ) 720p /24 1080i / 48 1080p / 24

625i /50 720p /25 1080i / 50 1080p / 25

(PAL) 720p /29.97 1080i/59.94  1080p/29.97
720p /30 1080i / 60 1080p / 30
720p /50 1080p / 50
720p / 59.94 1080p / 59.94
720p / 60 1080p / 60

Machine control routers do not receive video reference signals.

Digital Video Routers
(See CQX Video Routers, on page 14 for a discussion of the CQX routers.)

(See CR6400 Routers, on page 17 for a discussion of the CR6400 routers.)
Other digital video routers are discussed here.

The 1RU digital video routers have 16x16, 16x4, or 8x8 crosspoint matrices, depending on
the model. The 2RU digital video routers have either 32x32 or 32x4 crosspoint matrices.

Figure 2-18 shows a simplified view of the digital video router:

- M, Crosspoint N —-0) M=8,16,0r32
Switch
Inputs A Outputs N =4, 8,16, or 32
(Equalized) (Reclocked) R
Serial O—>
> ic fe—O
Ethernet O— HP Logic
i Video
Reference

Control (optional)
Panel

Fig. 2-18: Block Diagram of the Digital Video Router
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The video routers perform input equalization and, except for the -NR models, perform
reclocking of outputs. The -NR models do not perform reclocking. Router outputs are
switched in sync with an external video reference if it is present.

All digital video routers accept bi-level or tri-level video references (sync) and switch
according to SMPTE RP168-2002.

3Gig and HD Video Routers

All of the “3Gig" routers support 2.966 Gb/s, and 2.97 Gb/s video rates as well as a number of
HD bit rates and formats. The 3Gig routers reclock at 270 Mb/s, 1.483Gb/s, 1.485Gb/s,
2.966Gb/s, and 2.97 Gb/s. The 3Gig routers bypass re-clocking for other rates. Video
references must be nominally 800mV p-p and bi-level or tri-level in nature.

All of the “HD" routers are SWB (super wide band) routers: they support a wide range of SD
and HD bit rates and formats, from 10 Mbps to 1.5 Gbps. With the exception of the -NR
routers, the HD routers reclock at 143, 177, 270, 360, and 540Mb/s and 1.483 and 1.485Gb/s
and bypass re-clocking for other rates. Video references must be nominally 800mV p-p and
bi-level or tri-level in nature. The HD routers support DVB-ASI signals.

SD Video Routers

All of the “SD” routers support a wide range of SD serial data rates from 10 Mb/s to 540 MB/s.
With the exception of the -NR routers, the SD routers reclock at 143, 177, 270, 360, and
540Mb/s. The SD routers support DVB-ASI signals.

NR Video Routers

The HD and SD routers are available in non-reclocking models, such as the CR1616-HD-NR
and CR3204-SD-NR. These models are less expensive than the models that have reclocking
circuitry and work well with relatively noise-free signals. The reclocking models give better
performance in noisy environments.

Digital Video Formats

The digital video routers (other than CQX routers) perform video processing for these rates:

Video Format Bit Rate Remarks
1080p, 60 Hz 2.97Gb/s 3Gig
1080p, 59.94Hz 2.96Gb/s

1080p, 30Hz 2.97Gb/s

1080p, 29.97Hz 2.96Gb/s

1080p, 25Hz 2.97Gb/s

1080p, 24Hz 2.97Gb/s

1080p, 23.98Hz 2.96Gb/s

13
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1080i, 60 Hz 1.485Gb/s HD
1080i, 59.94Hz 1.483Gb/s
1080i, 50Hz 1.485Gb/s

1080psf, 30Hz 1.485Gb/s

1080psf, 29.97Hz | 1.483Gb/s

1080psf, 24 Hz 1.485Gb/s

1080psf, 23.98 Hz | 1.483Gb/s

720p, 60Hz 1.485Gb/s

720p, 59.94Hz 1.483Gb/s

720p, 50Hz 1.485Gb/s

720p, 30Hz 1.485Gb/s

720p, 29.97Hz 1.483Gb/s

720p, 25Hz 1.485Gb/s

720p, 24Hz 1.485Gb/s

720p, 23.98Hz 1.483Gb/s

625i, 50Hz 270Mb/s SD
525i,59.94Hz 270Mb/s

The 3Gig routers can receive all rates listed for HD and SD. The HD routers can also receive
video at SD rates.

CQX Video Routers

These 1RU “clean and quiet” video routers switch 16 inputs to 2 “clean and quiet” outputs
and 6 auxiliary outputs.

The CQX routers have two crosspoint matrices. The first crosspoint routes 16 normal inputs
either to an internal mixer or to the second crosspoint matrix.

The mixer has 2 channels. Each channel mixes two inputs and produces an internal “clean”
output. One of the inputs is the signal previously routed to that channel and the other
input is the signal that will be routed to that channel. The mixer produces the transition
between the previous input and the next input according to the transition type and
transition rate currently selected (at a control panel) for the router.

For the SD and HD CQX routers, each input supports video plus 16 embedded audio
channels. The mixer transitions both the video and the audio without artifacts.

The 3Gig router supports both level A and level B of the SMPTE 425M standard. The mixer
transitions signals of level A, at 1080p, video and audio without artifacts. It handles level B
—two 1080i signals in one stream — somewhat differently. It mixes the 16 audio channels
of “link A" (from the two inputs) but passes the 16 audio channels of link B (from the two
inputs) through to the output unmixed. “Link B” will undergo a cut transition with possible
audio artifacts. Although audio for Link B is not processed and undergoes a cut transition,
video for Link B is mixed according to the transition type and rate selected on the CQX
control panel.
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A The 3Gig routers do not accept level B's 2x720p signals at present.

The second crosspoint matrix receives internal signals and produces the CQX outputs 1 and
2 and the 6 auxiliary outputs (which are normal outputs). A multiplexer selects either the
clean output or the emergency bypass input. The emergency bypass input is selected only
when power fails. (The multiplexer is controlled by a relay that switches to its relaxed
position when power fails.)

The router has 16 normal input BNCs, 2 bypass input BNCs, 2 CQX output BNCs, and 6 aux
output BNCs.

Figure 2-19 shows a simplified view of the CQX digital video router:

> Mix 1 clean 1 .
O cax1
16 > Mix2 clean2 _ Em. Bypass 1
5 = X [ ¥ X
Inputs O cox2
(Equalized) 2 | non-sync Em. Bypass 2
bypass 6
¥ " O Aux Outputs
O—> !
Serial
P [e—> Logqi Vi Ref
Ethernet O—| " ogic  «———() Video Reference
GPI0O O—> A
Control (optional)
Panel

Fig. 2-19: Block Diagram of the CQX Digital Video Router

The video routers perform input equalization and perform reclocking of outputs. Router
outputs are switched in sync with an external video reference if it is present. The video
reference also provides sync for embedded audio.

All COX video routers accept bi-level or tri-level video references (sync) and switch
according to SMPTE RP168-2002.

The CQX video routers also provide a bypass path for non-synchronous input signals. If the
two sources chosen for a clean and quiet switch are not of the same format, are off-rate, are
not at the same frame rate as the video reference, or do not meet the timing window (+3
lines), the video processor enters non-sync bypass mode where the source signal bypasses
the video processor and goes straight to the outputs. Thus, the clean and quiet output
behaves like an aux output in which there is no video or audio processing— with no
transition processing. Switches still occur at the specified switchpoint for the video
reference, but they will not be “clean and quiet.”

However, if there is no video reference present, the CQX does the cut to the new source as
soon as it receives the command from the control panel and does not wait for the
switchpoint.

Where one or both of the sources is off-rate or at a frame rate different from that of the
video reference, the output will bypass the video processor.

If a clean and quiet output is in a non-sync state but conditions change so that a clean
switch is possible, the processor waits for one frame of video before switching to processed

15
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video to ensure that the processed video has enough time to pass through the video

processing path.

The CQX video routers have a removable fan unit. The fan unit is not visible when a CQX

panel is mounted on the router.

|— Recessed Fan unit

16-pos Mode Switch J |
16-pos Frame ID Switch

Fig. 2-20: Front View of the CQX Video Router

Customers should have no reason to remove the fan unit.

The CQX video routers have a “mode” switch in addition to the 16-position frame ID switch.
Both are 16-position rotary switches that turn with a small screwdriver. The “mode” switch
configures the video format of the router. See CQX Routers, on page 86 for details.

Set the rotary switch to a position in the range 0-9, A, B, C, or D, according to this table:

Setting Format Setting Format
0 1080i, 59.94 or 60 6 1080p, 59.94 or 60 Switch positions 6 and 7
1080p, 29.97 or 30 correspond to video
1080psf, 29.97 or 7 1080p, 50 according to SMPTE 425
30 8 2 x 1080, 59.940r60  level A.
1 1080, 50 9 2 x 1080i, 50 Switch positions 8 and 9
1080p, 25 correspond to video
1080psf, 25 A 720p, 29.97 or 30 according to SMPTE 425
level B.
B 720p, 25
2 525i,59.94 C 720p, 23.98 or 24
3 625i, 50 D 1080p, 23.98 or 24,
1080psf, 23.98 or 24
4 720p, 59.94 or 60
5 720p, 50 E reserved
F reserved

The default is 1080i, 59.94 Hz (switch setting 0). Positions E and F are not valid positions.

Where a switch setting supports multiple formats, the format is governed by the video
reference applied to the router and must be compatible with that reference format.

The CQX routers enter non-sync bypass mode for signals at other rates.

A When a control panel is mounted on a router or remote panel module, it conceals the
rotary switch. You must remove the control panel when you are setting the rotary

switch.

A Every time you make a switch change, power-cycle the router or remote panel module.
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(Removable) Fan UnitJ

1/0 Card
Slots (4)

CR6400 Routers

Note: the CR6400 Family Users Guide offers complete detail.

The MRC routers are 2RU routers. They are about 10” deep to accommodate removable I/0

cards. This is a front view of the router:
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Connector Cover Plate Reference LED
The CR6464-3Gig and the CR6464-AES routers have the same features at the front. The two
routers are distinguished, at the rear, by the labeling on their I/0 cards.
The router’s fan module is removable through the front of the router.
At the rear, the MRC routers have 4 slots for removable 1/0 cards, and slots for a crosspoint
card and a control card (also called a CPU card).
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Each I/0 card has 32 ports. There are 16 input ports on the left (as you face the rear of the
router) and 16 outputs on the right. The connectors for both the 3Gig card and the AES card
are DIN 1.0/2.3 connectors (which we usually call “coax” connectors).

The port numbering at the rear of the CR6400 routers is simple:
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Itis 1-64, top-to-bottom, on the left for inputs and 1-64, top-to-bottom, on the right for

outputs.

At this revision, the router must contain only 3Gig cards or only AES cards. It may contain
from 1 to 4 cards. If the router is populated with 3Gig cards, the router is considered a
CR6464-3Gig and switches video. If the router is populated with AES cards, the router is
considered a CR6464-AES and switches audio. A router having no cards is considered to be

of “undefined” type.
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Figure 2-18 shows a simplified block diagram of a MRC router:

O 64, Crosspoint 64 | O
Switch
Inputs i Outputs
(Equalized) (Reclocked)
Serial (O—
e i 4—0
Ethernet (O—>| AP Lot
A Video
Reference
Control (optional)
Panel

Fig. 2-21: Block Diagram of the MRC

Analog Video Routers

The 1RU analog video routers have 16x16, 16x4, or 8X8 crosspoints. The 2RU analog video
routers have either 32x32 or 32x4 crosspoints.

Figure 2-22 shows a simplified view of an analog video router:

- M, Crosspoint #»O M=8,16 or 32

Switch

Inputs i Outputs N=4,8,16,0r32
Serial ()—
eria UP | Logic |(«——(
Ethernet (O—»
i Video
Reference
Control (optional)
Panel

Fig. 2-22: Block Diagram of the Analog Video Router

The analog video routers switch NTSC (525i) or PAL (625i) video signals. The router outputs
are switched in sync with an external video reference if it is present.

Digital Audio Routers

(See CR6400 Routers, on page 17 for a discussion of the CR6400 family’s AES router. This
section does not apply to the CR6400 family.)

Other digital audio routers are discussed here.

The 1RU AES routers have 16x16, 16x4, or 8x8 crosspoints. The 2RU AES routers have either
32X32 or 32x4 (stereo) crosspoints.

18
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Figure 2-23 is a simplified view of an AES router:

M Crosspoint NHO M=8,160r32
O Switch '
Inputs A Outputs N =4,8,16,or 32
Serial O—>
P le—> Logic le—O
Ethernet (O—> b i
A Video
Reference
Control (optional)
Panel

Fig. 2-23: Block Diagram of the AES Router

If a video reference is present, the router is considered “synchronous” and regenerates
output at 48kHz (nominally). The routers also perform a certain amount of signal
processing if the input is synchronous. If a video reference is not present, the router is
asynchronous and passes input signals straight through without any processing.

In synchronous mode, the router can perform mono routing, in which case, the maximum
number of signals is 2N, that is 8, 16, 32, or 64. In asynchronous mode, the router processes
AES stereo pairs.

The “AES” routers switch AES3id audio. The AES routers switch in sync with a video
reference if one is present.

The two AES modes have different functional characteristics:
« Synchronous mode.

This mode is intended for 48kHz input. However, the router accepts input from 32kHz
to 192kHz. The router produces AES3id output at 48kHz using adds and drops,’ as
required. If the input itself is locked to the video reference, no adds or drops occur.

The 16x16 router supports either 16x16 stereo switching or 32x32 mono channel
switching (when controlled by an external control system). The 32x32 router supports
either 32x32 stereo switching or 64x64 mono channel switching (when controlled by
an external control system). Refer to AES Routers on page 188 for more information.

A A control panel cannot and does not perform mono switching. It is only in external
software (CRSC, NV9000, or third-party software) that you can do that and then
only when the router is in synchronous mode (i.e., has a video reference).

» Asynchronous mode.

The router passes the input stream (32kHz-192kHz) transparently to the output with
no audio processing. The output is the same as the input and the output rate is the
same as the input rate.

Because the router does no audio processing, it performs stereo switching only.

1. When the source and output AES streams are not in sync, AES samples arrive at a rate different from the
rate at which they leave the router. Add: when the source is slower than the output, router software
occasionally inserts an extra copy of the most recent sample in the output stream until the source and
output are back in sync. Drop: when the source is faster than the output, software occasionally does not
send the sample(s) to the output until the source and output are back in sync again. Adds and drops are
performed on a minute scale, never in large blocks, keeping perceptible distortions to a minimum.
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AES routers power up in asynchronous mode. If a video reference is present, the router
immediately switches to synchronous mode. If no video reference is present, the router
stays in asynchronous mode.

If a video reference is applied at any time after power-up, the router immediately switches from
asynchronous to synchronous mode.

IMPORTANT

When the router is in synchronous mode, and video reference is lost, the router waits 15
minutes (a “grace” period) before reverting to asynchronous mode. If you need to
switch from synchronous mode to asynchronous mode in less than 15 minutes, you can
cycle power to the router with the video reference disconnected.

Analog Audio Routers

The 1RU analog audio routers have 16x16, 16x4, or 8x8 crosspoints. The 2RU analog audio
routers have either 32x32 or 32x4 (stereo) crosspoints. Figure 2-22 shows a simplified view
of the analog video router:

® M, Crosspoint N, | O M =8, 16 or 32

Switch
Inputs \ Outputs N=4,8,16,0r32

Serial O—>
- ic |le——
Ethernet O—> WP Logic

A Video
Reference

Control

(optional)
Panel

Fig. 2-24: Block Diagram of the Analog Audio Router

The analog audio routers switch analog audio signals. Router outputs are switched in sync
with an external video reference if the reference is present and are switched
asynchronously if no reference is present.

The analog audio router passes input signals transparently to the output with no audio
processing or adjustments.

A Although the analog audio routers signals are stereo, the connectors are labeled as if
the signals were mono. A 16x16 router shows inputs and outputs numbered 1-32. A
32x%32 router shows inputs and outputs numbered 1-64. An 8x8 router shows inputs
and outputs numbered 1-16.

Machine Control Routers

The machine control routers do not have X/Y crosspoints per se, but allow point-to-point
connections. One input may connect to (at most) one output.
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The 1RU machine control router has 16 bidirectional serial ports (RJ-45). The 2RU machine
control router has 32. Figure 2-22 shows a simplified view of the machine control router:

Ports O N Crosspoint N=16or32

Switch

Serial O—> -
Ethernet (O—> H

A
Y
—
o
Q
2.

Control | (optional)
Panel

Fig. 2-25: Block Diagram of the Machine Control Router

Machine routers channel serial data, typically commands in one direction and responses in
the other direction. Because the connections are bidirectional, a port is both an input and
an output.

The machine control routers are defined as “data reverse” routers. Each port can be
configured as dynamic, master, slave, controlling, or controlled. CRSC is a requirement for
configuring the ports.

The machine control routers support serial communication up to 1Mb/s.

Background Information

A device can be considered a “controlled” device or a “controlling” device.

Controlling device Compact Router Controlled device

SRC DST

Above, the source device is a controlling device. A destination can also be the controlling
device:

Controlled device Compact Router Controlling device

SRC DST

A controlling device sends commands to a controlled device. The controlled device passes
responses (such as status) back to the controlling device. A source device can be a
controlling device or a controlled device. A destination device can be a controlling device
or a controlled device.

A Some external devices must be placed in “remote” mode to work with a port router.
A controlling port is one connected to a controlling device.

A controlled port is one connected to a controlled device.
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The compact machine control routers operate in “data reverse” mode. This means that in
any connection, the destination device is the controlling device by default. The default can
be overridden by port type.

The 5 port types are variations of “controlled” or “controlling”:

Controlling  Master Dynamic
Controlled Slave

Controlling or Controlled

These port settings fix the direction of the router port to “controlling” or “controlled”” The
port’s connection for Tx and Rx—made during configuration—is static and does not
change during operation.

Dynamic

A dynamic port can be a controlling or controlled port depending on whether it is
connected to a master port or slave port. The port’s configuration is dynamic and can
change during operation.

Dynamic ports are typically assigned to VTRs.

Master or Slave

Any dynamic port connected to a “master” port will be changed to a controlled port. A
“slave” port is the opposite of a “master” port: any dynamic port connected to a slave port
will be changed to a controlling port.

The compact router applies logic to the port direction setting when a master port is
connected to a dynamic port. In this case, the machine at the dynamic port is always
controlled and the machine at the master port is always controlling.

Configuration

Configuring the ports of a machine control router requires CRSC.

The Control Panels

22

Control panels are optional if you have an automation system or a control system.

1RU Panels
The CP1616 control panel has 38 buttons:
Destination Lock— ’7 Panel Lock
m @ i Level
| — =g Selection
: J

Fig. 2-26: Front view of the CP1616 Control Panel

The CP1604 control panel resembles the CP1616, but it has 4 buttons in the lower row on
the left, instead of 16. The CP1602 has 2 buttons in the lower row on the left.
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The CP0808 has 2 rows of 8 buttons at the far left.

In stand-alone systems, a CP1616 has 16 source selection buttons, 16 destination selection
buttons, the 2 lock buttons shown, and 4 level selection buttons (as shown).

In a CRSC system, all buttons except the lock buttons (shown) are configurable. In an
NV9000 system, all buttons are configurable, including the lock buttons.

A You can mount a 1RU panel on any 1RU router or remote panel module.

The CP3201 is a 1RU panel that resembles the CP1616, but it has 32 source buttons (in 2
rows of 16) and no destination buttons. The CP3201 cannot be used as a captive panel. Its
design requires a CRSC or NV9000 network.

CQX Panel

The CP1602-CQX is also a 1RU control panel that has 38 buttons:
Inputs (16) ] Destination Lock— ,— Panel Lock

D E D EEH OO EOEDEEEE, ==l
@ e : & S e T (2]
-HEOHA00HMMPOEND 0oo0
el 2 3 o B 13 =d7 =ls S = = = =
GBHEEE Do

CQ Outputs J Aux J Transition J L Transition Rate L (unused)

() Outputs (6) Type
Fig. 2-27: Front view of the CP1602-CQX Control Panel

The CP1602-CQX control panel has 16 source buttons, 2 CQX destination buttons, 6
auxiliary destination buttons, 4 transition type buttons, 3 transition rate buttons, and 7
function buttons.

Of the function buttons, 5 are presently disabled, reserved for future use, and two are
active. The active buttons are ‘Destination Lock’ and ‘Panel Lock’.

2RU Panels

CP6464

The CP6464 control panel can be mounted on a CR6400 router and it will control that router
directly. It can also be mounted on a 2RU remote panel module and control the routers in a
CRSC network.

This is the CP6464:
Destination Lock — !— Panel Lock

i DDDDDDDDDDDDDDDD ==

roncton I | DLLDDDDDDDLNCE DO

DDDDDDDDDDRCDNINCN == L1
i oo o W

Fig. 2-28: Front view of the CP6464 Control Panel

Function

! buttons

A CP6464 has an array of 64 general function buttons at the left and 12 general function
buttons at the right.
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Selection
Buttons

There are two lock buttons (at the top right):
« Panel Lock. Protects the state of the entire panel.
» Destination Lock. Protects one or more destinations.

When the CP6464 is mounted on a CR6400 router operating in stand-alone mode, the
general function buttons have fixed and predefined functions:
Destination Lock —— Panel Lock

DDDDDDODDDOD0DOD0OC ===} : M ..
IDDDDDDDDDUDDD@@ DDDD a. selection

o o i rcor 0
T T o e o

The 'SRC’ button (at the right) places the panel in source mode, and the operator may select
a source from the array of 64 selection buttons. Similarly, the ‘DST’ button (also at the right)
places the panel in destination mode, and the operator may select a destination from the
64 selection buttons.

When the panel is mounted on a 2RU remote panel module, controlling the routersin a
CRSC network, the assignment of functions to the buttons is completely configurable. (And
in a CRSC network, the buttons must have been configured if the panel is to function at all.)

A Buttons are not labeled at the factory. If you want button legends, you must create your
own. See Button Legends on page 78.

A panel’s buttons have color: green, amber, or red. Green usually means source and amber
usually means destination. Red is usually a warning of some kind. For instance, the buttons
for locked destinations appear red.

Buttons go high-tally (bright) when selected (pressed) and remain low-tally (dim) when
they are not selected. The function buttons vary in color.

« Unused function buttons are not illuminated.

» The panel lock button, normally low-tally green, goes high tally red when the panel is
locked.

« The destination lock button, normally amber, goes high tally red when the currently
selected destination is locked. When a destination is locked, the destination button
goes high tally red as a warning if you press it. The button color of locked destinations
varies with the type of system.

Other 2RU Panels

The CP3232 control panel has 76 buttons:
Destination Lock—— Panel Lock

RRUDER0REROD =0g
EOE D il . 5 i £ =
HEHH@HEM, 5 DD e
Sitileead et i sl il Selection
nEoo o
Dest ' ,A 7 — L3 B _ : 7 ki
f]lEEl BEEQ
S 18 15 20 21 22 23 24 25 26

Fig. 2-29: Front view of the CP3232 Control Panel

CIGIE]
:
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The CP3204 control panel resembles the CP3232, but it has 4 buttons in the lower section
on the left, instead of 32.

In stand-alone systems, a CP3232 has 32 source selection buttons, 32 destination selection
buttons, the 2 lock buttons shown, and 4 level selection buttons (as shown).

In a CRSC system, all buttons except the lock buttons (shown) are configurable. In an
NV9000 system, all buttons are configurable, including the lock buttons.

A You can mount a 2RU panel on any 2RU router or remote panel module.

Except under NV9000 control, all control panels have two lock buttons (at the top right):
 Panel Lock. Protects the state of the entire panel.
» Destination Lock. Protects one or more destinations.

A Buttons are not labeled at the factory. If you want button legends, you must create your
own. See Button Legends on page 78.

A panel’s buttons have color: green, amber, red. In a CRSC system, the colors green and
amber have no particular meaning. In a CRSC system, the labels ‘Source’ and ‘Dest’ that you
see on the panel front also have no particular meaning. Any button, regardless of color or
position— except for the lock buttons—can be a source, a destination, or have any
assignable function.

In stand-alone systems, green means source and amber means destination and the labels
‘Source’ and ‘Dest’ do have meaning. The group of buttons labeled ‘Source’ are (green)
source buttons and the group of buttons labeled ‘Dest’ are (amber) destination buttons.

In CRSC or NV9000 systems, the color of the button means little.

Buttons go high-tally (bright) when selected (pressed) and remain low-tally (dim) when
they are not selected.

For all but machine control routers, source buttons represent inputs and destination
buttons represent outputs. For machine control routers, a port is both an input and an
output. Source button n and destination button n both represent port n.

The function buttons vary in color.
« Unused function buttons are not illuminated.

» The panel lock button, normally low-tally green, goes high tally red when the panel is
locked.

» The destination lock button, normally amber, goes high tally red when the currently
selected destination is locked. When a destination is locked, the destination button
goes high tally red as a warning if you press it. The button color of locked destinations
varies with the type of system.

Operating a control panel is usually very simple. See Chapter 5, Operating a Stand-Alone
Router, on page 89.

The Remote Panel Modules

Like the routers, the remote panel modules are slim (35mm or 1.38©). Except that they
have no I/O connectors and no video reference connectors, remote panel modules are
virtually the same size and shape as the routers.
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Figures 2-30 through 2-33 show front and rear views of the remote panel modules:

RP16

C ) i ‘ @ j:ftf‘! — il :
Fig. 2-30: Front View of the RP16 Remote Panel Module
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Fig. 2-31: Rear View of the RP16 Remote Panel Module

RP32

Remote Panel Module

FRAMEID

CONFIG

D@ =

©)

e O A@(mé . ® ®

Fig. 2-33: Rear View of the RP32 Remote Panel Module

A remote panel module must have a CR Series control panel attached to be usable. The
remote panel module can be set up for operation under CRSC or NV9000.

Under CRSC, when you execute operations on the attached control panel, the remote panel
module sends commands to the network of routers and receives status messages from the
routers. The attached control panel shows router status on its buttons.

Under NV9000, when you execute operations on the attached control panel, the remote
panel module sends commands to the NV9000 and receives status messages from the
NV9000 which communicates with the routers. The attached control panel shows router
status on its buttons.

A stand-alone network allows up to 16 remote panel modules, up to 4 routers, and up to 4
levels.

A CRSC network allows up to 16 remote panel modules, up to 4 routers, up to 8 levels, and
enhanced capabilities.

An NV9000 network allows an indefinite number of remote panels, routers, and levels. The
limitations are the number of IP addresses in your network and of course the throughput of
the network.

A network requires one or more customer-supplied Ethernet switches.
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Features

Routers

All CR Series compact routers have the following features and characteristics:

« Two power connections for redundancy. The routers have 2 indicator LEDs, one for
each power supply.

» One Ethernet port, supporting network operation.
» One copper grounding terminal.

« One 16-position rotary switch used for network installations. (This switch is hidden if a
control panel is mounted on the router.)

See Creating a Router Network, on page 57, for information regarding connections in a
compact router network. See Network Connection, on page 186, for information
regarding connections under an NV9000 router control system.

» Quick and easy control panel mounting.

« Non-volatile memory. Routes are preserved if power is shut off.

« One RS-485 (or RS-422) port, supporting third-party automation or control systems.
The CR Series analog audio routers have DB25 input and output connectors.
The CR Series machine control routers have RJ-45 port connectors.

The CR6400 routers have DIN 1.0/2.3 I/O connectors. We usually call these “coax”
connectors.

All other compact routers have BNC inputs and outputs (75Q).

All but the machine control routers have one pair of video reference connectors (BNC, 750,
loop-through, non-terminating).

TRU Routers
Figures 2-34 through 2-45 show the 1RU router features.

16-position

Mounting Slots (4) Cover Plate over Control Panel Rotary Switch
Connector
Screw Holes (2) for Power Supply
Optional Control Panel LEDs
r r
D o O
(@)
| o o |
I

O . O

Fig. 2-34: Front View, TRU Router

3Gig, HD, SD, and AES Routers

The 16x16 3Gig, HD, SD, and AES routers are characterized by a row of 16 inputs (BNC) and
a row of 16 outputs (also BNC). The 16x4 3Gig, HD, SD, and AES routers are similar to the
16%16 routers, but they have 4 outputs instead of 16. Figure 2-35 (next page) shows a rear
view of the 1616 router.

Figure 2-36 shows a rear view of the 16x4 router.
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Ethernet connector
GND Terminal
RS-422 connector
Video reference
PS1,
power connector 16 input connectors, BNC, 75Q
RL \
3 /

£ [Req
1% 5 (]2 =
ElN)

E146905

Ce

PS2, power
connector

Fig. 2-35: Rear View, 1RU Router (3Gig, HD, SD, or AES)

16 output connectors, BNC, 75Q

RS-422 connector Ethernet connector

Video reference
Ps1,

power connector 16 input connectors, BNC, 75Q

O viREe O
THERNET =<
0 P 5 A - I
. THRU
. E14650
O OIS ce O
R —
PS2, R 4 output connectors, BNC, 75Q
GND Terminal

power connector

Fig. 2-36: Rear View, 16x4 Digital Router (3Gig, HD, SD, or AES)

—

BNC connectors, 75Q
Ethernet

Video reference

Power connectors (PS1,PS2)

Fig. 2-37: Top View, 1RU 3Gig, HD, SD, AES, or Analog Video Router

Figures 2-38 and 2-39 shows a rear and top view of the 8x8 routers.

Ethernet connector
GND Terminal
RS-422 connector
Video reference
Ps1, .
power connector 8input connectors, BNC, 75Q
RL

O ps1 C \ VIDEO
A

1

o8

THERNET

B
0

LooP

E146905

€

O

PS2, power
connector

8 output connectors, BNC, 75Q

Fig. 2-38: Rear View, 8x8 Digital Router (3Gig, HD, SD, or AES)

Lexan cover
plate
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Ethernet

‘\ 8 Inputs and 8 Outputs, BNC connectors, 750
GND
RS-422

Video reference

Power connectors (PS1,PS2)

Fig. 2-39: Top View, 8x8 3Gig, HD, SD, AES, or Analog Video Router

Analog Video Router

The 1RU analog video router is mechanically similar to other 8x8, 16x16, or 16x4 routers
with BNC connectors except that the input and output BNCs have a different organization.

For the 16x16 analog video router, the inputs and outputs occur in blocks of 8:

=
10\'/ 11\'/ 12\'/

OUTPUTS
- 14 5 g 16 m

3
CLOLOI0) | &
" \F I

Video reference Inputs 1-8, BNC, 75Q Inputs 9-16, BNC, 750

YOI
T G 3\5_/ N
T!

Outputs 1-8,BNC, 75Q Outputs 9-16, BNC, 75Q

Fig. 2-40: Rear View, 16x16 Analog Video Router

For the 16x4 router, the 16 inputs and 4 outputs are arranged as for the digital video
routers:

RS-422 connector Ethernet connector
Video reference
PS1, .
power connector 16 input connectors, BNC, 75Q
PS2, . 4 output connectors, BNC, 75Q
power connector GND Terminal

Fig. 2-41: Rear View, 16x4 Analog Video Router

For the 8x8 analog video router, the inputs and outputs also occur in blocks of 8:

Video reference Inputs 1-8,BNC, 750 Lexan cover plate

000e@E
=, N N
= = 8 =
/\ /\ /\
Y = =
Outputs 1-8,BNC, 75Q

Fig. 2-42: Rear View, 8x8 Analog Video Router
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Analog Audio Router

The 1RU analog audio router is slightly deeper (57 mm) than any of the other 16x16 routers.
Its inputs and outputs use DB25 connectors:

Inputs 1-8 Inputs 9-16

Outputs 1-8 Outputs 9-16 Outputs 17-24 Outputs 25-32

Fig. 2-43: Rear View, 16x16 Analog Audio Router

The 16x4 analog audio router has 4 output (pairs):

Inputs 1-8 Inputs 9-16 Inputs 17-24 Inputs 25-32

5 )

INPUTS

Outputs 1-8

Fig. 2-44: Rear View, 16x4 Analog Audio Router

1/01-8 1/0 25-32
connectors Fan
(PS1,PS2)

mj*uﬁgggf T

Video reference
Ethernet
RS-422

Fig. 2-45: Top View, 1RU Analog Audio Router

The 4 input connectors provide inputs 1-8, 9-16, 17-24, and 25-32, respectively, and are
labelled that way on the rear of the router. Inputs are treated as 16 stereo pairs.

The same is true for the outputs.

The 8x8 analog audio router has 8 input (pairs) and 8 output (pairs).

Fan Lexan Cover Plate
Inputs 1-8 Inputs9-16

T

/

Outputs 1-8 Outputs 9-16

Fig. 2-46: Rear View, 8x8 Analog Audio Router

30



CR Series
User's Guide

Analog inputs are at the top; analog outputs are at the bottom (in the dark regions). Each
DB25 connector supports 8 inputs (or outputs) which are 4 input (or output) pairs:

GND 8 5 GND
20 17

No. 4 No. 6
4+ /0 Connections
GND 11 No. 2 No.8 2 GND Number Stereo Designation
- 23 : 14 - 1L
+ 10 (nc)13 1 1+ 1R
o

~ L
J 14
GND 25 No. 1 No. 7 16 GND
— 12 -
+ 24 15 +
GND 22 No. 3 No.5 19 GND
6 —

+21 18 +

ONOOODAWN -
w
[l

The analog audio routers also have a small fan.

Machine Control Router

The 1RU machine control router has 16 RJ-45 ports.

Ethernet connector
GND Terminal
RS-422 connector
PS1,
power connector

© L THERNE / @ ©
% N ili g euey ¥ 5 weww |
O ps2 e © @ € O

PS2, power

16 Bidirectional Ports
connector

Fig. 2-47: Rear View, 16-Port Machine Control Router

- -

- / Li - J/ e ]

(PS1,PS2) Bidirectional Ports

RS-422 Ethernet

Fig. 2-48: Top View, 16-Port Machine Control Router

All ports are serial, RS-422, operating at up to 1 MB/s. The interface is RJ-45. Each port has
the following pinout:

1Gnd Controlling Controlled
J_ 1 2n.c Port Port
— 3 — Tx+ Rx +
[ = 4 — Rx- Tx -
= 5 — Rx+ Tx +
= 6 — Tx- Rx —
_l- 8 7 Gnd
8Gnd

A port can be configured as “controlling” or “controlled” or variants (dynamic, master,
slave). That is, the definition of the port can be reversed (Tx becomes Rx and vice versa)
either during configuration or during operation.

Refer to the CRSC User’s Guide for port configuration information.

Refer to Cabling on page 188 for additional information.

31



Introduction
Routers

32

CQX Routers

There are 316x2 CQX router models: 3Gig, HD, and SD. In addition to power, serial, and
Ethernet connectors, these 1RU routers each have a row of 18 inputs (BNC), a row of 8
outputs (also BNC), and a GPIO connector (DB25):

Bypass 1,2
Inputs 1-8,BNC, 75Q (BNC, 75Q) Inputs 9-16, BNC, 75Q

1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16
L(0)(0)(0)(e)(9)(0)()(0)(0)(0)(e)(9)(e)(0)(e)(e)(e)(e
X/ \/\/\ =/ \X= X/ \/ ¥/ /\/\ /) /= / /) =)\ /) \F
BYP1

BYP2

C
S raoms = ouT () TAA A A A A A
&  OUT ({7
() n B (G (0)0)(e)@)@)@)(e)@

Video Reference GPIO Interface CQX Outputs Aux Outputs, BNC, 75Q

(BNC, 75Q)
Fig. 2-49: Rear View, 1RU CQX Router (3Gig, HD, or SD)

There are 16 normal inputs, 2 emergency bypass inputs, 2 CQX outputs, and 6 aux outputs.
The bypass inputs are switched to the CQX output in the event of a power loss. (The bypass
relays switch when power is removed.)

The GPIO connector supports 16 TTL-level inputs and 4 high-power outputs. All are
optically isolated. See GPIO Connections for COX Digital Video Routers on page 135.

2RU Routers

CR6400 Routers

The CR6400 routers (the CR6464-3Gig and the CR6464-AES) are of modular construction.
They have removable control cards, crosspoint cards, and fan modules. They have 4 1/0 card
slots into which I/O cards can be inserted. Presently there are two card types: 3Gig and AES.
If a router is populated with one or more AES card, it is considered a CR6464-AES; if it is
populated with one or more 3Gig (video) cards, it is considered a CR6464-3Gig.

Figures 2-50 and 2-51 show the CR6400 router features.

Power LEDs (2)
16-Pos. Rotary Switch

B ra s o) O
®@ D—ct (o]
[ o] o]
o O
®
\ ° @)
Fan Module (Removable) (Ciover Plate over Control Panel Video Reference LED
onnectors
Screw Holes for Control Panel (2) Fan Alarm LED

Fig. 2-50: Front View, CR6400 Router

Visible at the rear of the CR6400 routers are the (removable) crosspoint card, control card,
and 4 removable I/0O cards. The control card provides an RJ45 Ethernet connector, an RS-
485 serial connector, and loop-through video reference connectors.
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Each I/0O card has 32 DIN 1.0/2.3 (“coax”) connectors. The 16 at the left are inputs; the 16 at
the right are outputs. Thus the router has a total of 64 inputs at the left and 64 outputs at
the right. Two I/O card types exist presently: an AES card and a 3Gig card. I/O cards must not

be mixed in a router frame.

The router frame has also two power supply connectors and a ground lug. Figure 2-51

shows a rear view of a CR6400 digital router.

RS-422 Ethernet Video Reference, 1/0 Cards (4, 3Gig)
Crosspoint Card Control Card (2, BNC750Q)

T T T = =
® ®|® 0@ ; ( / ) o &)
® QO0QUOEQ ®| M E'“
® 09000006 © ]

1 O Ps2
® ggoogeoed o, | o
H B e
64 Inputs, DIN 1.0/2.3 (coax) 64 Outputs, DIN 1.0/2.3 (coax) \ GND Lug
PS1,PS2

Fig. 2-51: Rear View, CR6400 Router (CR6464-3Gig Shown)

A Caution: unless otherwise instructed by a Grass Valley technician, do not
control card or crosspoint card from the router frame.

Other 2RU Routers
Figures 2-52 through 2-59 show the 2RU router features.

Mounting Slots (6)

Cover Plate over Control Panel

Screw Holes (2) for Optional Connector

Control Panel

remove the

16-position
Rotary Switch

Power Supply
LEDs

O O O
o
I o o
O O
O O

Fig. 2-52: Front View, 2RU Router
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3Gig, HD, SD, and AES Routers

The 32x32 3Gig, HD, SD, or AES routers are characterized by 2 rows of 16 inputs and 2 rows
of 16 outputs. The 32x4 routers are similar to the 32x32 routers, but they have only 4
outputs. Figure 2-53 shows a rear view of a 32x32 digital router.

RS-422 connector Ethernet connector
PS1,PS2, Video reference
power connectors
32 input connectors, BNC, 75Q
(O ' O]
ETHERNET REF
[ - ;
’ E146905
us
~ @ « -
. J
GND Terminal 32 output connectors, BNC, 75Q
Fig. 2-53: Rear View, 32x32 3Gig, HD, SD, or AES Router
Figure 2-54 shows a rear view of the 32x4 router.
RS-422 connector Ethernet connector
PS1,PS2, Video reference
power connectors / 32 input connectors, BNC, 75Q
(O ' O]
RL = =
b ETHERNET EF @\(a
1 SR A N .\_/
DC
+1v VA
H PS2 3 N/ A N/ H
XX E146905
cus
A" e
1O : O
1
GND Terminal 4 output connectors, BNC, 75Q

Fig. 2-54: Top View, 32x4 3Gig, HD, SD, AES, or Analog Video Router

Connectors

(PS1,PS2) Inputs and Outputs

64 BNC connectors, 75Q

J@*“\Li ﬁ\ﬁﬁﬁ@ FTTTEE

RS-422 Video reference

GND Terminal

Fig. 2-55: Top View, 2RU 3Gig, HD, SD, AES, or Analog Video Router
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Analog Video Router

The 2RU analog video router is mechanically similar to other 32x32 routers with BNC
connectors except that the input and output BNCs are grouped in blocks of 16:

Inputs 1-16, BNC, 75Q2 Inputs 17-32, BNC, 75Q

O
&)
Outputs 1-16, BNC, 75Q Outputs 17-32,BNC, 75Q
Fig. 2-56: Rear View, 32x32 Analog Video Router
The 32x4 analog video router has 4 outputs:
Outputs 1-4, BNC, 75Q Inputs 1-16, BNC, 75Q Inputs 17-32, BNC, 75Q
J L ~N

OLOLCLC)
1\_/ 2\_/ 3\_/ 4\_/
OUTPUTS

E146905

EII“s c €

Fig. 2-57: Rear View, 32x4 Analog Video Router

Analog Audio Router

The 2RU analog audio router is slightly deeper (57 mm) than any of the other 32x32 routers.
Its inputs and outputs use DB25 connectors:

1/01-8 1/09-16 Fan 1/0 33-40 1/0 41-48

1/0 17-24 1/0 25-32 1/0 49-56 1/0 57-64

Fig. 2-58: Rear View, 32x32 Analog Audio Router
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The 32x4 analog audio router has 4 output (pairs):

1/01-8 Inputs 9-16 Fan ‘\ Inputs 33-40 Inputs 41-48

m 21-29)

,,,,,

Inputs 17-24 Inputs 25-32 Inputs 49-56 Inputs 57-64

Fig. 2-59: Rear View, 32x4 Analog Audio Router

——

[ [
| / / / / |
uJ LU
Power |/o1 8, \ |/o 41-48,

connectors 1/017-24 1/0 57-64
(PS1,PS2)
Vldeo reference
Ethernet
RS-422

Fig. 2-60: Top View, 2RU Analog Audio Router

Analog inputs are in the middle; analog outputs are at the top and bottom (in the dark
regions). Each DB25 connector supports 8 inputs (or outputs):

5 GND

GND 8 No. 4
+ ; 1 /O Connections
GND 11 No. 2 No. 8 2 GND Number Stereo Designation
~ 23 1 1L
+ 10 (n.c.)13 1R

NG

GND 25 No. 1J \;No 7 16 GND
- 12 3 -
+ 24 15 +
GND 22 No. 3 No.5 19 GND
9 6 -

+ 21 18 +
The 8 input connectors provide inputs 1-8, 9-16, 17-24, 25-32, 33-40, 41-48, 49-56, and
57-64, respectively, and are labelled that way on the rear of the router. Inputs are treated as
32 stereo pairs.

O ~NO A WN
w
[

The same is true for the outputs.

The 2RU analog audio router also has a small fan.
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Machine Control Router

The 2RU machine control router has 32 RJ-45 connectors.

RS-422 connector
PS1,PS2,

power connectors Ethernet connector

Bidirectional Ports 1-16

| L

( O ) ETHERNET | | O )
a ey § | B
o™= - I
L O @ - LISTED c € O )

GND Terminal Bidirectional Ports 17-32

Fig. 2-61: Rear View, 32-Port Machine Control Router

m e

—
T

Power
Connectors
(PS1,PS2)

Bidirectional Ports
GND Terminal

Fig. 2-62: Top View, 32-Port Machine Control Router

All ports are serial, RS-422, operating at up to 1 Mb/s. The interface is RJ-45. Each port has
the following pinout:

1Gnd Controlling Controlled
_r_ 1 2n.c Port Port
= 3 — Tx+ Rx +
[ = 4 — Rx- Tx -
= 5 — Rx+ TX +
= 6 — Tx- Rx -
_}— 8 7 Gnd
8Gnd

A port can be configured as “controlling” or “controlled” or variants (dynamic, master,
slave). That is, the definition of the port can be reversed (Tx becomes Rx and vice versa)
either during configuration or during operation.

Refer to the CRSC User’s Guide for port configuration information.

Refer to Cabling on page 188 for configuration information.

Control Panels

The behavior of control panels in stand-alone systems is very different from the behavior of
control panels in CRSC systems. That is because CRSC remote panel operation is
configurable and stand-alone panels are not configurable.

A “captive” panel in a CRSC network is a stand-alone panel and therefore behaves unlike the
remote panels in the CRSC network.
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CP6464

The CP6464 can mount on a CR6400 router operating in stand-alone mode and control that
router directly. The CP6464 can also be mounted on a remote panel module and control the
routers in a CRSC network or an NV9000 network.

When the CP6464 is coupled with a router in stand-alone mode, its button functions are
fixed and predetermined, as depicted here:
Dest.Lock —  —Panel Lock

°| DODOD0DO0O00O000000 00 87 Fover
0000000000000000 0000

D000000000000000 ; - QR e
ol ODOO0000O000O0000000 DIMm |

T ~————Unused 4)

Selection Buttons (64) Fan LED — —— Dest. Mode

Ref. LED — — Source Mode
The control panel has an array of 64 selection buttons at the left and 12 function buttons at
the right. Function buttons include:

Panel lock Destination Lock Level 1-Level 4
Source Mode Destination Mode

Four of the function buttons are unused (i.e., reserved for future use).

When the CP6464 is used in a CRSC network, the buttons are completely configurable

(except for the lock buttons at the top right):
Dest.Lock =—  ——Panel Lock

°| ODO0O0O000000000000 0o s |°
0D000D000000000000 OO000|

o R R bertonn
| O0000000000000000 0000 (10)

|
Function Buttons (64)

In fact, the buttons must be configured if the panel is to be operable.

Refer to the CR6400 Family Users Guide for panel operating instructions.

The CP6464 on a Stand-Alone Router
Mounted on a single stand-alone CR6400 router, the CP6464 has the following
characteristics:
« The meaning of buttons is fixed and the mapping of buttons to I/0 connectors is fixed:
For AES routers:

SRC button N corresponds to stereo input N.
DST button N corresponds to stereo output N.

For 3Gig routers:

SRC button N corresponds to video input N.
DST button N corresponds to video output N.
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« Selection buttons are illuminated in green (high- or low-tally) in source mode (i.e.,
when the source mode button is pressed. Selection buttons are illuminated in amber
(high- or low-tally) in destination mode (i.e., when the destination mode button is
pressed.

« Function buttons:

The 4 buttons (immediately below the lock buttons) select levels 1 to 4, level 1 being on
the left. Other function buttons are reserved for future use. (The level indicated on the
panel is determined by the rotary switch position of the router on which the panel is
mounted.

The CP6464 in Stand-Alone Network

In a stand-alone CR6400 network, the CP6464 has the following characteristics:
« The meaning of buttons is fixed and the mapping of buttons to I/0 connectors is fixed:

In source mode, selection button N corresponds to source N. Source N comprises all
inputs N on all the routers in the CR6400 network.

In destination mode, selection button N corresponds to destination N. Destination N
comprises all outputs N on all the routers in the CR6400 network.

 Selection buttons are illuminated in green (high- or low-tally) in source mode (i.e.,
when the source mode button is pressed. Selection buttons are illuminated in amber
(high- or low-tally) in destination mode (i.e., when the destination mode button is
pressed.

« Function buttons:

The 4 buttons (immediately below the lock buttons) select levels 1 to 4, level 1 being on
the left. Other function buttons are reserved for future use. (The levels are determined
by the rotary switch positions of the routers in the network.)

Other CR Series Panels

Stand-Alone Router Characteristics

In a single stand-alone router, control panels have the following characteristics:
» The meaning of buttons is fixed and the mapping of buttons to I/O connectors is fixed:
For machine control routers:

SRC button n corresponds to port n.
DST button n corresponds to port n.

For AES routers:

SRC button n corresponds to stereo input n or to mono inputs (2n-1, 2n).
DST button n corresponds to stereo output n or to mono outputs (2n-1, 2n).

<& For analog audio routers:

The connections (8 for each DB25) are labeled on the router. The 16x16 router has
32 inputs and 32 outputs. The 32x32 router has 64 inputs and 64 outputs. To
determine which stereo pair n corresponds to connection m, use the following
formula.

n=m+1)/2 [integer division]
If mis odd, it is the left channel. If m is even, it is the right channel.
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SRC button n corresponds to stereo input n.
DST button n corresponds to stereo output n.

For all other routers:
SRC button n corresponds to input n.
DST button n corresponds to output n.

« Source buttons are illuminated in green (high- or low-tally) and labeled ‘Source’.
Destination buttons are illuminated in amber (high- or low-tally) and labeled ‘Dest..

 Function buttons:

The 4 buttons (immediately below the lock buttons) select levels 1 to 4, in that order.
Other function buttons are reserved for future use.

Stand-Alone Network Characteristics

In a stand-alone router network, control panels have the following characteristics:
» The meaning of buttons is fixed and the mapping of buttons to I/O connectors is fixed:

SRC button N corresponds to source N. Source N comprises inputs N on all routers in the
stand-alone network.

DST button N corresponds to destination N. Destination N comprises outputs N on all
routers in the stand-alone network.

« Source buttons are illuminated in green (high- or low-tally) and labeled ‘Source’.
Destination buttons are illuminated in amber (high- or low-tally) and labeled ‘Dest’.

« Function buttons:

The 4 buttons (immediately below the lock buttons) select levels 1 to 4, in that order.
Other function buttons are reserved for future use.

Characteristics of Panels in CRSC Systems

In a CRSC system, control panels have the following characteristics:

» The meaning of buttons is configurable. The mapping of buttons to I/O connectors is
configurable. Any button except the two lock buttons can be configured as source,
destination, level selection, or salvo button.

» That a button is green or amber has no particular meaning. The labels ‘Source’ and
‘Dest’ and the numbers identifying the buttons have no particular meaning, although
you can use the numbers to guide your hand to the button you want to press.

Under CRSC, source buttons and level buttons can turn red to indicate breakaway.

Characteristics Common to Both Systems

Control panels have the following common characteristics:

« Each button has a clear plastic cap that can be easily removed to accommodate
customer-defined button legends.

» Panel Lock, Destination Lock buttons (at the top right).

The Panel Lock button is normally low-tally green. It turns bright red when the panel is
locked.

The Destination Lock button is normally low-tally amber. It turns bright red when a
selected destination is locked (unless none of the destination’s levels are selected).
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» Two LEDs indicate whether the power supplies of the router or remote panel module
on which the control panel is mounted are connected and functioning.

« A control panel mounts easily and quickly on a router (or remote panel module)
enclosure with two knurled screws and an electrical connector. Connectors for the TRU
panels have 40 pins; connectors for the 2RU panels have 60 pins.

A [tis not possible to connect a 1RU panel to a 2RU router or remote panel module,
or vice versa.

1RU Control Panels

The CP1616 control panel can connect to, and control, any of the 16x16 routers. It can also
connect to an RP16 remote panel module and control a network of mixed compact routers.
Figures 2-63 and 2-64 show the 16x16 control panel features as used in a stand-alone
system:

Knurled Screws (2) Power Supply LEDs
Panel Lock

16 Source Buttons Dest. Lock

~-000 J00 =00
000 OO0 ODO0OO

Levels 1-4, from left to right

©

16 Destination Buttons

Fig. 2-63: Front View, CP1616

/7 Connector to Router
nu f /| fi

Function buttons /

Source and Destination Buttons
Power Supply LEDs (2)

Knurled Screws (2)
Fig. 2-64: Top View, CP1616

In CRSC systems, the buttons are all configurable except the lock buttons. In NV9000
systems, all the buttons are configurable.

The CP1604 or the CP1602 control panel can connect to, and control, a TRU router and can
also connect to an RP16 remote panel module and control a network of mixed compact
routers. Figures 2-65 and 2-66 show the 16x4 and 16x2 control panel features:

Knurled Screws (2) Power Supply LEDs
Panel Lock

16 Source Buttons Dest.Lock

2 @@@@g Jjo0 ==00-
0000 0000

4 Destination Buttons Levels 1-4, from left to right

Fig. 2-65: Front View, CP1604
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Knurled Screws (2) Power Supply LEDs
Panel Lock

16 Source Buttons Dest. Lock

g @@@@g Jjo0 ==00-_
00 0000

~.
L Levels 1-4, from left to right
2 Destination Buttons

Fig. 2-66: Front View, CP1602

Here too, the illustrations show the fixed meaning of the buttons when the panel is used in
a stand-alone system.

The CP0808 control panel can connect to any 1RU router. It was designed for 8x8 routers:

Knurled Screws (2) Power Supply LEDs
Panel Lock

8 Source Buttons ... Dest. Lock

00000000 / /==l

S S

T T e o

8 Destination Buttons ... Levels 1-4, from left to right

Fig. 2-67: Front View, CP0808

The CP3201 is a 1RU panel that resembles the CP1616 except that most of its buttons are
green. In a stand-alone network or NV9000 network, the CP3201 has 32 source buttons and
no destination buttons. In a CRSC network, the buttons are configurable. The CP3201 is not
supported in stand-alone mode.

The CP1602-CQX is different. See CQX Control Panel, following.

CQX Control Panel

The CP1602-CQX control panel is also a TRU panel. It can connect to, and control, any of the
CQX routers. It can also connect to an RP16 remote panel module and control any of the
CQX routers.

A Although it can connect to any 1RU compact router, the CP1602-CQX can control only a
CQX router. When placed on a remote panel module, it can control only one CQX router.
It must not be deployed in a network of other routers.

A When the CP1602-CQX is placed on a remote panel module, its transition buttons have
no effect on the CQX router. \
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Figure 2-68 shows the CP1602-CQX features:

Knurled Screws (2) Power Supply LEDs
Panel Lock

16 Source Buttons

Dest. Lock

0007 0000000, =m0

@ Transition Type

0000 DD IDO 0000

2COX 6 Aux 4 Transition Type Buttons 3 Transition Rate Buttons Unused Buttons (for future enhancements)
Destinations Destinations ...

Fig. 2-68: Front View, CP1602-CQX
2RU Control Panel

CP6464

The CP6464 control panel can connect to, and control, any of the CR6400 routers. The
CP6464 operates only with CR6400 routers. At present, the CP6464 and the CR6400 routers
operate only in stand-alone mode, either singly or in a small network.

Figures 2-69 and 2-70 show the CP6464 control panel features as used in a stand-alone

system:
Knurled Screws (2) Panel Lock Button Power
Dest. Lock Button Supply
64 Selection Buttons LEDs

0000 /000 ==[[0
ooQ OoQ D OO0 e
ooo @@@ @.
oog 00000

Fan Status LED Destination Mode
Reference LED Source Mode
Fig. 2-69: Front View of the CP6464
/> Connector to Router
i f N —— A

Selection Buttons (64) Function Buttons (12) /
Knurled Screws (2)

Fig. 2-70: Top View of the CP6464

The 64 selection buttons function as source buttons when the source mode button (‘SRC’)
is pressed and function as destination buttons when the destination mode button ('DST’) is
pressed.
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Other 2RU Panels

The CP3232 control panel can connect to, and control, any of the 32x32 compact routers. It
can also connect to an RP32 remote panel module and control a network of mixed compact
routers. Figures 2-71 and 2-72 show the 32x32 control panel features as used in a stand-
alone system:

Knurled Screws (2) Panel Lock Button Power
Dest.Lock Button Supply
32 Source Buttons LEDs
| J

O000 /O00 ====[[-
ooQ OO0 ODOOO et
000l Jooo [
000/ Oooog oooo

32 Destination Buttons

Fig. 2-71: Front View of the CP3232

/* Connector to Router

f

/ fi
e
J

E T 7T [ = —F 7T 7 S B S B S R S—
Source and Destination Buttons Function Buttons (12) /
Power Supply LEDs (2)

Knurled Screws (2)

Fig. 2-72: Top View of the CP3232

In CRSC systems, the buttons are all configurable except the lock buttons.

The CP3204 control panel can connect to, and controls, a 2RU router and can also connect
to an RP32 remote panel module and control a network of mixed compact routers. Figure 2-
73 shows the 32x4 control panel features as used in a stand-alone system:

Knurled Screws (2) Panel Lock Button Power
Dest.Lock Button Supply
32 Source Buttons LEDs

Oo0o0n 00 ===

o T @D[Immjemmm

Ooooo 00
Ooooo

4 Destination Buttons

Fig. 2-73: Front View, CP3204
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Remote Panel Modules

The remote panel modules have the following features and characteristics:

» Two power connections for redundancy. The remote panel modules have 2 indicator
LEDs, one for each power supply.

e One RS-422 port.
» One Ethernet port, supporting network operation.
» One copper grounding terminal.

» One 16-position rotary switch used for network installations. (This switch is hidden if a
control panel is mounted on the router.)

See Creating a Router Network, on page 57, for information regarding connectionsin a
compact router network. See Network Connection, on page 186, for information
regarding connections under an NV9000 router control system.

« A control panel mounts easily and quickly on the remote panel module with two
knurled screws and a 40- or 60-pin connector.

« Non-volatile memory.

1RU Remote Panel Module

The RP16 remote panel module — coupled with a 1RU panel—can be used to control a
network of mixed compact routers. Figures 2-74 through 2-76 show its features:

Mounting Slots (4) 16-position
Cover Plate over Rotary Switch
Screw Holes (2) for Control Panel Connector Power Supply
Optional Control Panel LEDs
U U
D o O
(@)
| o o |
O O
Fig. 2-74: Front View, RP16
Serial connector
Ps1, Ethernet connector GND Terminal (unused)
power connector
O K3 CONFIG O
THERNE' S <(OD)us [ Snnnmaai
H Ii)NC S @ @ LISTED H
+12V . A 146905

PS2, power
connector

Fig. 2-75: Rear View, RP16
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- T
Lﬂ

Serial port

Ethernet
GND

Power connectors (PS1,PS2)

Fig. 2-76: Top View, RP16

2RU Remote Panel Module

The RP32 remote panel module —coupled with a 2RU panel—can be used to control a
network of mixed compact routers. Figures 2-77 through 2-79 show its features:

Mounting Slots (6)

16-position
Screw Holes (2) for Optional Rotary Switch
Control Panel Cover Plate over Power Supply
Control Panel Connector LEDs
w o
O o O
O
[ o o
O O
@, | e
O O
n Al
Fig. 2-77: Front View, RP32
Serial connector
PS1,PS2, Ethernet connector (unused)
power connectors
e B
O X CONFIG O
ETHERNE
[
O O
©
8 A®
@ LISTED c €
1O : O

GND Terminal

Fig. 2-78: Rear View, RP32

g v
Power J z
Connectors Ethernet
(PS1,P52) Serial port
GND Terminal

Fig. 2-79: Top View, RP32
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CRSC

CRSC (Compact Router System Configurator) is configuration software that runs on your PC.
A compact router network developed using CRSC offers many benefits:

» Configurable panels with a choice of operating modes.
« Flexible networking.

» Router partitions (levels).

« Configuring the ports of a machine control router.

« Maintenance and monitoring.

CRSC is a Java application, available on the software and documentation CD (SB0033). It
takes less than a minute to install and is easy to use. See the CRSC User’s Guide for details.

CRSC might require that your older routers and remote panel modules be updated with
firmware compatible with CRSC. This should present no problem to you other than the few
minutes it takes.

You can use CRSC to initialize your remote panel module(s) for use with a NV9000 network
and to restore those remote panel module(s) to use under CRSC.

You can use CRSC to configure CR6400 routers and panels as you would any other router or
panel. However, if you want a CR6400 router to remain in stand-alone (or default) mode, do
not assign a level that router. Doing so places the router in “CRSC” mode and it will not
function properly in stand-alone mode until you perform a reset of the router to its default
state.
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Chapter 3 provides a functional description of the products.
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Package Contents

If you have ordered CR Series products from Grass Valley, you should inspect the shipping
container for damage. If you find any container damage, unpack and inspect the contents.
If the contents are damaged, notify the carrierimmediately.

As you unpack the shipping container, look for the packing slip and compare it against the
contents to verify that you received everything as ordered. If anything is missing (or if you
find equipment damage unrelated to shipping), please contact Grass Valley.
Depending on your order, the CR Series items that can ship include:

« One or more routers.

» One or more control panels.

» One or more remote panel modules.

» One or more power supplies, with straps that secure the AC power cords to the power
supplies.

» User’s guides (this document in particular), CRSC software and firmware, and button
legend templates in different formats, on a CD.

A quick-start guide (hard copy).
The package does not contain network cables, video cables, BNC terminators, mounting
screws, or grounding wire. You do not need to take any special precautions regarding ESD.

This document does not address the shipment or installation of any other equipment or
software that can be used in conjunction with Compact Routers (including any system
controllers, NV96xx control panels, EC9700 GUI, EC9710 GUI, and configuration programs
such as UniConfig, MRC, or NV9000-SE Utilities).
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Design Considerations

Design Considerations

By the time you are ready to install your equipment and software, you (or someone in your
organization) will have already made most of the system design decisions. In fact, the
design decisions will have been made before the equipment is ordered. The following is a
review of the concepts.
There are several ways to use compact routers:

» A single stand-alone router with a “captive” control panel or with automation.

» A network of stand-alone routers, possibly with remote panels, possibly with captive
panels, and with or without automation.

» A CRSC network of routers and remote panels. Here, the panels and routers are
configured (and optionally monitored) using CRSC.

» A network of routers under an NV9000 router control system.

« A standalone CQX (clean and quiet) router with either a captive (local) CQX control
panel or a remote CQX panel.

Stand-Alone Router

The most basic compact router system is a single stand-alone router with an attached (or
“captive”) control panel. A stand-alone router will work reliably and operation is extremely
simple.

The single router can switch signals of its own type—HD, SD, AES, etc.—and supports one
or more signal types and rates. Operation of the router through an automation system is
possible.

Stand-Alone Network

A stand-alone network will include 1-4 routers and optionally one or more control panels.
A stand-alone network supports up to 16 remote panels. Panels are optional only if there is
a control system that can perform takes and locks.

If an automation system is in use, the network might not require any panels at all.

Each router in the network is considered a level. The levels range from 1 to 4. The routers
can be switched either independently or simultaneously for multi-level takes.

A If you have 32x32 routers in your network, you will require a 32x32 control panel to
handle all 32 inputs and outputs.

CRSC Network

50

A CRSC network will include 1-4 routers and at least one remote panel.

A CRSC network is highly configurable. Control panels are almost completely configurable.
Each router in the network can be partitioned. Up to 8 “levels” (generally corresponding to
signal types) can be switched in a CRSC network.

A CRSC network supports the concept of sources and destination. A source is a specific
combination of input ports on one or more levels. A destination is a specific combination of
output ports on one or more levels.
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Because sources and destinations are not tied to specific inputs and outputs, a CRSC
network more effectively utilizes the router ports. You can do more with less.

A CRSC network supports salvos.

A CP3201 can be used in a CRSC network (because sources and destinations are not tied to
specific inputs and outputs).

CRSC supports advanced Ethernet connections (e.g., gateway connections).

CQX Routers

At present, a CQX router must operate by itself with a CQX control panel (or automation).
Do not place a CQX router on a subnet with other routers. You can have more than one
subnet dedicated to CQX routers, however.

The CQX panel can be local (mounted on a CQX router) or it can be remote (mounted on a
remote panel module). The remote CQX panel then must be connected to the CQX router
by an Ethernet switch.

As product development continues, we expect the networking capabilities of CQX routers
and panels to expand.

CR6400 Routers

CR6400 routers operate—in stand-alone mode —only with other CR6400 routers and
CP6464 panels. They must not be on the same subnet as CR Series routers of other types.

In a CRSC network, however, CR6400 routers can interoperate with any other CR Series
routers and panels. The CP6464 panels can be configured and used in the same way as
other panels in the network.

CR6400 routers and panels can be used in NV9000 networks in the same way as other CR
Series routers and panels.

Router Control Systems

A router control system can switch video and audio (and other signal types) elegantly and
in fact offers a number of other features and services not available in the CR Series routers
alone.

An NV9000 system also supports a number of additional hardware and software control
panels. Thus, in a system under NV9000 control, CR Series control panels are optional.

Remote panel modules require a specific setup step to work under NV9000. With that setup
they act as NV9000 panels and are configured using NV9000-SE Utilities. Other NV9000
panels can also be used to control compact routers.
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Rack Mount

CR6400 Routers

The CR6400 routers are designed to mount in a 19© rack. Rack-mounting is not a
requirement, but we assume a 19© rack for the sake of simplicity.
Follow these steps to install a CR6400 router:

1 Set the position of the 16-position rotary switch on the front of the router. (It is not on
the control panel. If the control panel is mounted on the router, you must detach the
control panel from the router to access the rotary switch.)

If you have a single CR6400 router, set the switch to any non-zero position.

If you have more than one CR6400 router, their rotary switches must be set to positions
in the range 1-4. The switch positions for the routers must all be different.

Use a small slotted screwdriver to turn the rotary switch.

2 If the router is to have a CP6464 control panel, place the panel on the front of the
router, mating the electrical connector on the panel to the electrical connector on the
router. The fit requires only minimal force. Tighten the knurled screws that secure the
control panel to the router. Tabs at the ends of the control panel fit in slots in the face of
the router, helping you align the panel to the router.

You may design, fabricate, and install a control panel’s button legends (clear inserts
that fit under the clear plastic button caps) at any time.

3 Mount, and secure, the router assembly in the rack.

The CR6400 router’s mounting holes on each side are spaced 3© (76 mm) vertically and
allow approximately 1/8© (3mm) of play horizontally.

Position the router so that its mounting holes are aligned with the holes in the rack. Use
4 rack-mounting screws to secure the router to the rack.

4 If you are using the router on a network, connect an Ethernet cable (RJ-45) from the
network switch to the Ethernet port of the router.

See Creating a Router Network, on page 57.

5 Optionally, connect your video reference.
SDI signals require a reference to perform switches in accordance with SMPTE RP168.

The router has two video reference BNC connectors. You can connect the reference
source to either one. If you have more than one router, you can “daisy chain” the output
of one reference connector to the input of another. The output of the last connector in
the series should be terminated with a 75Q BNC terminator.

6 Optionally connect the ground lug to earth ground. Use copper wire from 14 to 6 AWG.
Grounding decisions are left to you or your facilities manager. Failure to connect the
ground will not affect normal operation, but connecting the ground will protect you
and your equipment in a power anomaly such as a lightning strike.

7 Connect one or both power supplies.
The external power supply’s cable connector has 4 pins.

A The enclosing ring of the cable connector is connected to ground. Be very careful
not to short the power pins (+48V) to the ring. It is easy to do.
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A Always disconnect the power supply from AC power before connecting the power
supply to the router. Then reconnect AC power to the power supply.

See Trouble-Shooting on page 121 if either of the power LEDs on the front of the router
(or control panel) fails to light.

8 Connect input devices and output devices. The exact connections are, of course,
determined by the requirements of your system.

The AES and 3Gig cards have DIN 1.0/2.3 connectors. Depending on the devices you are
connecting to your router, you might need to obtain BNC-to-DIN adapter cables.

Other Routers

Whether stand-alone, used in a network, or used in a router control system, the CR Series
routers and remote panel modules are designed to mountin a 19 in. rack. This is not a
requirement, but we assume a 19 in. rack for the sake of simplicity.

Follow these steps to install a CR Series device:

1 Set the position of the 16-position rotary switch on the front of the router or remote
panel module. (It is not on the control panel. If the control panel is mounted on the
router, you must detach the control panel from the router to see the switch.)

If you have a stand-alone router, set the switch to any non-zero position.

If you have a stand-alone router network, refer to Levels and IP Addresses in Stand-
Alone Networks, on page 58 for information on how the rotary switch is used.

If you have a CRSC router network, refer to the CRSC User’s Guide for information on how
the rotary switch is used.

If you are using the router in a control system, refer to Network Connection on
page 186 for information on how the rotary switch is used.

Use a small screwdriver to turn the rotary switch.

A Inanetwork, all devices must have unique IP addresses. An IP address is deter-
mined (at least initially) by the rotary switch at the front of the device. The rotary
switches for routers must (at least initially) be distinct. The rotary switches for
remote panel modules must (at least initially) be distinct. However, a remote panel
module may have the same switch setting as a router. Their address spaces are
separate by default.

2 If the router is to have a control panel, place the control panel on the front of the router,
mating the electrical connector on the panel to the electrical connector on the router.
The fit requires only minimal force. Tighten the knurled screws that secure the control
panel to the router.

A A 2RU panel does not work with, or even fit on, a 1RU router and vice versa. Do not
try to connect a control panel to the wrong type of router or remote panel module.

You may install a control panel’s button legends at any time. See Button Legends on
page 78.

3 Mount, and secure, the router assembly in the rack.

For the 1RU routers (or assemblies), the mounting holes are spaced 1.25 in. (31 mm)
vertically and allow approximately 1/8 in. (3mm) of movement horizontally.
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For the 2RU routers (or assemblies), the 3 mounting holes on each side are spaced 1.25
in. (31mm) and 1.75 in. (44mm) (3 in., 76 mm, overall) vertically and allow
approximately 1/8 in. (3mm) of play horizontally.

A Because the routers are short and thin, you might not have enough space to reach
behind the router and make connections. In that case, leave this step until last.

If you are using the router on a network, connect an Ethernet cable (RJ-45) from the
network switch to the Ethernet port of the router.

See Creating a Router Network, on page 57, for information about Compact Router
networks.

See Network Connection, on page 186, for information about router control systems.

If you intend to use the router in an automation system or under an third-party control
system, connect the 9-pin serial port to a serial port of your system. Contact Grass
Valley for information about the serial protocol.

Optionally, connect your video reference.

AES routers require a video reference to operate in synchronous mode. SDI routers
require a reference to perform switches in accordance with SMPTE RP168.

Each router (except the machine control routers) has two video reference BNC
connectors. You can connect the reference source to either one. If you have more than
one router, you can “daisy chain” the output of one reference connector to the input of
another. The output of the last connector in the series should be terminated with a 75Q
BNC terminator.

Optionally connect the ground lug to ground. Use copper wire from 14 to 6 AWG.
Grounding decisions are left to you or your facilities manager. Failure to connect the
ground will not affect normal operation, but connecting the ground will protect you
and your equipment in a power anomaly such as a lightning strike.

Connect one or both power supplies. First connect the 4-pin connector to PS1 or PS2
on the rear of the router. The connectors are keyed and snap into place. There is only
one way they fit. Do not force them. Then connect the power supply to AC power.

3|:1D. 112vDC  12VDC 1 III 3 nec.
4 |DEF|2 enD GND 2 T 4nc.

Receptacle Plug

The second power connection is for redundancy only (protection against failure) and is
not a requirement for operation.

See Trouble-Shooting on page 121 if the power LED on the front of the router (or
control panel) fails to light.

Connect input devices and output devices. No particular order or combination is
required. However, if the router is controlled by an Grass Valley router control system,
the configuration you create for your system controller will have to match the devices
you connect.

Many 1/0 connections use standard 75€2 BNC connectors. Use Belden 1694A or
equivalent cable, up to 100m for 3Gig video (80 m for 3Gig CQX routers), up to 150m for
HD video or up to 400m for SD video.

Analog audio connectors are DB25. You can obtain DB25 breakout cables from Grass
Valley or build your own. (The Grass Valley part number is WC0053.)
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Machine control ports (RJ-45) could take ordinary Ethernet cable. However, it is
probable that you will need to connect devices that have DE9 connectors. A DE9 to RJ-
45 cable is required: This is the RJ-45 to DE9 mapping for RS-422:

RJ-45 DE9

0 ~NO 0D WN =
© 0O ~NO O WN =

This cable wiring is applicable whether the port is a controlling port or controlled port.
See the CRSC User’s Guide for information about port configuration.

Installing Software

The CRSC software is optional. CRSC is required if you want to have a CRSC network. (You
can also use it to change the IP addresses of routers in a CR6400 network an NV9000
network.)

A CRConfig is obsolete and no longer available.

A  Werecommend that you install CRSC first before creating a network. That way you will
have a way to view the status of your network as you build it.

A CRSC comes with a compact router firmware file that you should upload to all your
routers and remote panels (if you intend to have a CRSC network.)

Installing CRSC

CRSC, its user’s guide (and this user’s guide) are available through the Grass Valley website.

Double-click the installer icon to install CRSC:

]i.:.az N¥ISION C ct Router Gystem Configurator Installer ] B4 |

welcome to the NVYISTIOMN
Compact Router System
| Configurator Setup Wizard

This will install Compact Router System Configurator version
1.0.0 on your computer.

It iz recommended that you cloze all other applications befare
continuing.

Click Mext to continue, or Cancel to exit Setup.

Cancel |

Click ‘Next" in this window and other windows to advance through the installation process.
Click ‘Back’ to retrace your steps and change the installation. Click ‘Cancel’ at any time to
stop the installation. (The installation takes less than a minute.)
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Step 2 asks you to designate a folder in which to install the software:
=0 ]

Select Destination Location
Where should MYISION Compact Router System Configurator be installed?

7 Setup will install N%ISI0M Campact Fiouter Syster Configurator into the
_J following folder.

To continue, click Mext. If you would like ta select a different falder, click Browse

C:%Program Files'WNYSI0KNSCompact R outer System Configuratol Browse. |

[V Create a desktop icon

At least 6.9 ME of free disk space iz required.

< Back I Mext > I Cancel |

Click ‘Next’ Step through the remaining screens, clicking next to proceed. When the
installation has completed, the installer displays a completion message:

]i.:.az NYISION Compact Router System Configurator Installer 1ol =

Completing the NVYISTON Compact
~~ Router System Configurator
| Setup Wizard

Setup has finizhed instaling MYISION Compact Router System
Configurator on your computer. The application may be
launched by selecting the installed icons.

Click. Finish to exit Setup.

¥ Launch Compact Houter Sester Confiquratas

Click ‘Finish’ to exit from the installer and return to the ‘CR Series’ window of the CD
window.

The installer creates a desktop icon and a Start menu entry. The default location for the
application is:

C:\Program Files\NVision\Compact Router System
Configurator\CrConfigurator.jar

The Start menu entry is:
Start > Programs > NVision > Compact Router System Configurator

Finally, launch CRSC to verify that it executes. You must create a router network before you
can put CRSC to use. Your configuration PC must be on that network. The next section,
Creating a Router Network, tells you how to set up the network.
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Creating a Router Network

There are two main reasons to create a router network:
 To perform multi-level operations (takes and locks).

 To operate individual routers or network of routers remotely (e.g., from a separate
room).

Network Considerations

Compact routers (and remote panel modules) were designed to use 10/100BaseT networks,
occasionally auto-negotiating to 10BaseT.

Modern 100/1000BaseT switches (such as those offered by Cisco) will stop sending router
traffic when a compact router goes to 10BaseT.

Such auto-negotiating tends to occur where CAT 5 runs exceed 25 meters.

Our recommendation for network equipment is this: use a 10/100BaseT unmanaged switch
for your compact router network. These switches should reliably support CAT 5 to 100
meters or better.

The CR6400 routers are immune to this problem, having parts of more recent design.

CR6400 Stand-Alone Networks

A stand-alone CR6400 network comprises the following items:
« From 1 to 4 CR6400 routers.
« A CP6464 panel.

» An Ethernet switch capable of 100MB/s operation with enough ports to accommodate
your routers.

Figure 3-1 shows a sample network of routers:

snyppyun | Ethernet Switch
° °l Router 1
= : Router 2
E - Router 3

0000000000000 00 Router 4
00000000000000000000
0000000000000 oo
ooo ooooooooooood

@

Fig. 3-1: Network of Routers

The panel can switch signals on the 4 routers simultaneously, resulting in multi-level takes.
Each router is considered a level. The panel operator selects levels using the level buttons
on the panel. Takes occur only on selected levels. (However, if no levels are selected, the
result is as if all levels are selected.)

A CR6400 routers used in CRSC networks (or NV9000 networks) have different character-
istics. See CRSC Networks, on page 59 or NV9000 Networks, on page 63 for more
information.
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Levels and IP Addresses in CR6400 Stand-Alone Networks

Each CR6400 router in the network is considered equivalent to a level. Each router requires
an IP address. Use the 16-position rotary switch on the front of a router to set its IP address
and corresponding level:

Level = switch value (1-4).
address = switch value + 100.

The IP address is 192.168.2.address.

Thus, subnet addresses for routers range from 101 to 104 and correspond to the router
levels.

The numbers on the rotary switch are in hexadecimal: 0-F. Do not use 0.

Stand-Alone Networks for Other CR Series Routers

A router network comprises the following items:
« From 1 to 15 remote panel modules (with attached control panels).

» From 1to 4 compact routers. You can mix routers of any size and type according to your
requirements. Keep in mind that a 16x16 remote panel module cannot control inputs
or outputs numbered 17 and higher.

» Optionally, one or more PCs (running Windows XP) on which you have installed CRSC.

« An Ethernet switch (or hub) capable of 100 MB/s operation with enough ports to
accommodate your routers, remote panel modules, and PCs.

Figure 3-2 shows a sample network of routers with remote panel modules:

° ] Remote Panel 1

00ooooooooooooog oo
00000000000000ooogoo

° ] Remote Panel 2

Ooooooooooooooooo oo
00000000000000000000

Ethernet Switch

—° °] Router 1
— °] Router2
— °] Router3

— °] Router4

Fig. 3-2: Network of Routers

Itis permissible to have a control panel on any router, if that is what you want. Those routers
can be switched both locally and remotely.

Levels and IP Addresses in Stand-Alone Networks

Each router in the network is considered a level. Each router and remote panel module
requires an IP address. Use the 16-position rotary switch on the front of a router to set its IP
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address and level. Use the rotary switch on the front of a remote panel module to set its IP
address.

For routers,

Level = switch value (1-4).
address = switch value + 100.

The IP address is 192.168.2.address.

Thus, subnet addresses for routers range from 101 to 104 and correspond to the router
levels.

For remote panel modules,

address = switch value + 50.

The IP address is 192.168.2.address.
Thus, subnet addresses for remote panel modules range from 51 to 65.
The numbers on the rotary switch are in hexadecimal: 0-F. Do not use 0.

You must assign an IP address to the PC that runs CRSC, if you intend to use it. See Setting
Up Your Configuration PC on page 66.

CRSC Networks

A CRSC network comprises the following items:
» From 1 to 16 remote panel modules (with attached control panels, including CP6464s).
« From 1 to 4 compact routers (including CR6400 routers). You can mix routers of any size
and type according to your requirements. A router can be partitioned. Each partition is
a level. There can be up to 8 levels. Panels in a CRSC network are highly configurable
and do not have some of the constraints that panels in a stand-alone network have.

» Optionally, one or more PCs (running Windows XP, Vista, or Windows 7) on which you
have installed CRSC.

« An Ethernet switch (or hub) capable of 100 MB/s operation with enough ports to
accommodate your routers, remote panel modules, and PCs.

You can have multiple CRSC networks. CRSC can detect multiple networks if your
configuration PC has the network connections to do so. CRSC can work with only one
network at a time and that is called the “active subnet.”
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Figure 3-2 shows a sample network of routers with remote panel modules:

]

] PC with CRSC

° ] Remote Panel 1
00ooooooooooooog oo
0000000000000oooogoo

° ] Remote Panel 2

Ooooooooooooooooo oo
00000000000000000000

Ethernet Switch

—° °] Router 1
— °] Router2
— °] Router4

Fig. 3-3: Network of Routers

Although captive panels (those mounted on routers) are permissible, these panels do not
have the capabilities of remote panels. Captive panels operate in stand-alone mode,
controlling only the router on which they are mounted, and are extraneous to the CRSC
network.

Levels and IP Addresses in CRSC Networks
(Refer to the CRSC User’s Guide for complete detail.)

Each router in the network is considered a level. Each router and remote panel module
requires an IP address. Use the 16-position rotary switch on the front of a router to set its IP
address and level. Use the rotary switch on the front of a remote panel module to set its IP
address.

For routers,

Level = switch value.
address = switch value + 100.

The default IP address is 192.168.2.address.
Thus, by default, the subnet addresses for routers range from 101 to 115.
For remote panel modules,

address = switch value + 50.

The default IP address is 192.168.2.address.
Thus, subnet addresses for remote panel modules range from 51 to 65.
The numbers on the rotary switch are in hexadecimal: 0-F. Do not use 0.

CRSC allows you to change the IP address of any router or remote panel module. CRSC
supports router partitioning. A partition is also called a level. You can have 8 levels in a CRSC
network. The level numbers can be in the range [1-250] and must be unique. In other
words, CRSC allows you to override the defaults obtained from the rotary switch settings.

You must also assign an IP address to the PC that runs CRSC, if you intend to use it. See
Setting Up Your Configuration PC, following.
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I/0 connections

Depends on your hardware and how you configure the routers and panels. Configuration
depends on your hardware and your I/0 connections. In other words, there is a cyclic
dependency among the system design issues. At some point during the design process,
you must define your I/0 connections in CRSC.

CQX Networks

At present, a CQX router must operate by itself with a CQX control panel (or automation).
Do not place a CQX router on a subnet with other routers. You can have more than one
subnet dedicated to CQX routers, however.

Figure 3-4 shows the ways a “clean and quiet” router can be connected:

— —‘Z Z\ CQX Router

Config UDDDDDDDDDDDDDDDD EID| Local CQX Panel
PC 0o00oo0oooo0ooooooan
5 E T % Etherne
4|° z‘ Remote CQX

=)

0oooo00000000oog oo
oo o o o o o o o o o

Fig. 3-4: CQX Network

The CQX panel can be local (mounted on a CQX router) or it can be remote (mounted on a
remote panel module). The remote CQX panel then must be connected to the CQX router
by an Ethernet switch. It is possible to use both a captive panel and a remote panel.

Unlike other compact routers, the CQX routers have two rotary switches. You must set both
switches to an appropriate value.
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Mode Rotary Switch

The 16-position ‘Mode’ rotary switch configures the router’s video format. Set the rotary
switch to a position in the range 0-9, A, B, C, or D, according to this table:

Setting Format

Setting Format

0

v A W N

1080i, 59.94 or 60 6
1080p, 29.97 or 30
1080psf, 29.97 or
30

1080i, 50
1080p, 25
1080psf, 25

525i,59.94

U N ™ > O o N

625i,50

720p, 59.94 or 60

720p, 50 E
F

1080p, 59.94 or 60 Switch positions 6 and 7
correspond to video

1080p, 50 according to SMPTE 425

2 x 1080i, 59.94 or 60 level A.

2 % 1080i, 50 Switch positions 8 and 9
correspond to video

720p, 29.97 or 30 according to SMPTE 425

720p, 25 level B.

720p, 23.98 or 24
1080p, 23.98 or 24,
1080psf, 23.98 or 24
reserved

reserved

The default is 1080i, 59.94 Hz (switch setting 0). Positions E and F are not valid positions.

Where a switch setting supports multiple formats, the format is governed by the video
reference applied to the router and must be compatible with that reference format.

A Every time you make a switch change, power-cycle the router.

Frame ID Rotary Switch

You must set up the IP addresses for the router (and a remote panel, if you have one). First,
use the rotary switch on the router (and remote panel module) to set an initial IP address:

For a CQX router,

address = switch value + 200.

The default IP address is 192.168.2.address.

Thus, address ranges from 201 to 215. However, use only a switch setting in the range 1-4

(addresses 201 to 204).
For remote panel modules,

address = switch value + 50.

The default IP address is 192.168.2.address.

Here, address ranges from 51 to 65.

The numbers on the rotary switch are in hexadecimal: 0-F. Do not use 0 because 0
causes the router or remote panel module to be reset.

After you perform the setup using the rotary switches, you can use CRSC to change the IP
addresses from the defaults.

A Every time you make a switch change, power-cycle the router or remote panel module.
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NV9000 Networks

An NV9000 network' has connectivity that differs from a CRSC network. The chief
difference is the presence of the system controller(s):

HHDDDDDDDDDDDDDDDD DDQ Remote Panel 1
P/R Net 1 or 2 o|[00000o00o0o0ooooooog .
NV9000 :
[ 0000 DD[;J Remote Panel n
o

° 0ooooooood
House Net o||Do0Oooooooooooogoog

Q' spy | Ethernet

[ 1 11] m I
° Z\ Router 1
— —(g Z\ Router 2
Config
PC : .
,—‘—‘—‘ ° —E Z\ Router n

Fig. 3-5: NV9000 Network of Routers

The NV9000 is the center of activity and the remote panel modules do no significant
processing whereas in a CRSC network, the remote panel modules do all the processing
and there is no NV9000.

A You will use CRSC to set up a remote panel module for operation in the NV9000
network and to define the partitions of the routers used in the NV9000 network.
NV9000-SE Utilities is the configuration software for the system and for any remote
panels used by the system.

The NV9000 network comprises the following items:
» An indefinite number of remote panel modules (with attached control panels).

Panels in an NV9000 network are configurable and must be configured in NV9000-SE
Utilities. Most of the features and concerns of panel configuration in a CRSC network
are not present in panel configurations in an NV9000 network.

 An indefinite number of compact routers. You can mix routers of any size and type
according to your requirements. A router can be partitioned. Each partitionis a
(physical) level. There can be up to 8 levels. The physical levels (i.e., partitions) must be
configured the same way in NV9000-SE Utilities as you have configured them in CRSC.
When defining the routers in the NV9000 configuration, specify ‘NV Compact Router
Ethernet’ as the protocol.

» Optionally, one or more PCs (running Windows XP, Vista, or Windows 7) on which you
have installed CRSC and NV9000-SE Utilities.

» One or more Ethernet switch (or hub) capable of 100 MB/s operation with enough ports
to accommodate your routers, remote panel modules, PCs, and other NV9000
components.

1. An NV9000 network that includes compact routers is one that operates under NV9000 software. The
NV9000 system will have at least one NV960, NV920, (or older NV915) system controller and a number of
different control panels, many of which are not CR Series panels.
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The NV960 system controller has 2 panel/router network ports by default. The NV920
has 3 general-purpose network ports.

Levels and IP Addresses in NV9000 Networks
(Please refer to the CRSC User’s Guide for complete configuration details.)

Levels and IP addresses are configured for NV9000 networks as they are for CRSC networks.
However, levels must also be configured in NV9000-SE Utilities. The NV9000-SE Utilities
configuration must match levels you define in CRSC. If the configurations are not identical,
your routers will probably not switch the correct signals.

Remote panel modules must also be configured in NV9000-SE Utilities.
There are 3 parts to installing an NV9000 network.
« Initial setup of routers, levels, and remote panel modules in CRSC.
« Configuration of routers, levels, and panels in NV9000-SE Utilities.
« Cabling of the control connections and cabling of the I/0.

The initial setup in CRSC turns off the factory defaults in the routers and remote panel
modaules. After that initial setup, they are ready to be deployed in your NV9000 network.

In CRSC

At the beginning of the initial setup, each router requires a unique IP address and each
remote panel module requires a unique address. Use the 16-position rotary switch on the
front of a router to set its IP address and level. Use the rotary switch on the front of a remote
panel module to set its IP address.

For routers,

Level = switch value.
address = switch value + 100.

The default IP address is 192.168.2.address.

Thus, by default, the subnet addresses for routers range from 101 to 115. Initially, each
router in the network has one level. You can define new levels, up to a total of 8.

For remote panel modules,

address = switch value + 50.

The default IP address is 192.168.2.address.
Thus, subnet addresses for remote panel modules range from 51 to 65.
The numbers on the rotary switch are in hexadecimal: 0-F. Do not use 0.

CRSC allows you to change the IP address of any router or remote panel module. The
NV9000 will almost certainly require it. You will define the IP addresses in CRSC and
reference them in the NV9000 configuration.

Change the IP addresses of your devices in CRSC's ‘CR Series Ethernet Settings’ page. Do not
forget to click ‘Apply Updates.

CRSC supports router partitioning. A partition is also called a level. You can define 8 levels in
CRSC. The level numbers can be in the range [1-250] and must be unique. Your level
definitions will depend on your system design. You can change your level assignments at
any time. Do not forget to click ‘Update Router Levels.
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For remote panels to function properly in an NV9000 network, you must set them up for
use as “dumb panels.” In CRSC’s ‘Setup NV9000 Remote Panels’ page, for each remote panel
modaule, check ‘Enable NV9000 Mode’ We recommend that you check ‘Use DHCP. . ! also.
Do not forget to click ‘Update Remote Panel’

The NV9000 normally uses DHCP to assign IP addresses to its panels. If you do not configure
your remote panel modules for DHCP, you would then have to configure your NV9000
system not to use DHCP and that is not feasible.

In NV9000-SE Utilities

You must create a definition for each router you have in your system. In this guide, we are
interested only in compact routers, but your system certainly may include other routers.

You must create a configuration for each remote panel in your system. Your system may
also include NV96xx panels.

The levels you define for the routers in NV9000-SE Utilities must match the levels defined in
CRSC. You must specify the same number of levels, the same level numbers, and the levels
must be of the same size. NV9000-SE Utilities also allows you to define “level sets.” You must
have at least one level set. A suitable level set might be one that includes all levels.

Once panels and routers are defined in NV9000-SE Utilities, you must enumerate the inputs
and outputs (i.e.,, map sources to router partitions and input connector numbers and map
destinations to router partitions and output connector numbers.) You can do this in the
‘Devices’ page or using the ‘Add Device’ or ‘Add Multiple Devices' tools.

Further, you can define system salvos in NV9000-SE Utilities and assign them to panel
buttons. Salvos are a topic outside the scope of this guide. Refer to the NV9000-SE Utilities
User’s Guide.

Also refer to the NV9000 Network Example on page 177.

A Note that AES setup in NV9000-SE Utilities is unusual. Exercise care: you must use the
odd channel numbers to represent the I/0 pairs at the rear of your compact router(s).

You must also assign an IP address to the configuration PC. Your PC might have to appear
on the NV9000’s house net (or the NV915’s “Config” net) and on the panel/router network.
See Setting Up Your Configuration PC, following.

I/0 Connections

Your I/O connections depend on your hardware and how you configure the routers and
panels. Configuration depends on your hardware and your I/O connections. In other words,
there is a cyclic dependency among the system design issues. At some point during the
design process, you must define your I/0 connections in NV9000-SE Utilities.

Refer to the NV9000 Network Example on page 177.

Setting Up Your Configuration PC

Your configuration PC must be assigned an IP address on the same subnet as one of your
compact router networks. The factory default subnet is 192.168.2.xxx. It is expected that
you will use a subnet appropriate for your system. Follow these steps to configure your PC’s
address:
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Setting Up Your Configuration PC

1 Launch ‘Settings>Network Connections’ from you PC'’s Start menu. The following
window appears:

" Metwork Connections
File Edit ‘“iew Favorites

Tools  Advanced  Help
o) Back ~ g3 - ¥ | ) search Folders | & B X 6 | -
Address I@, Network Connections
Marne | Type | Skatus | Device
LAN or High-Speed Internet
—— | L. local Area Connection

LaM or High-Speed Internet  Connected, Firewalled  NYIDIL
Wizard

L'_:-| New Connection Wizard

‘izard

2 Double-click ‘Local Area Connection’ Then, choose the ‘General’ tab and click
‘Properties.

-4 Local Area Connection Status

2%
General | suppmtl
i~ Connection
Status: Connected
Druratiary 09:51:11
Speed: 100.0 Mbps
—Activity

= .
Sent — ;:'ﬁ ——  Received
“ 5

e, 8
Packets: 101 562 | 500,196
_F‘ Properties I Dizable |
Cloze |

-4 Local Area Connection Properties 2lx|
General |Authent\cation| Advancadl

Connect uging:

3 Select ‘Internet Protocol (TCP/IP). Click ‘Properties’ again:

I B3 NVIDIA nForce Networking Controller

This connection uses the fallawing items:

g Client for Microsoft Metwork s

.Q File and Printer Sharing for Microsoft Metworks
4B (105 Packet Scheduler
]

Install... |

Uhrinstal Properties
~ Description

LA-

Tranzmission Control Protocol/Intemet Protocal. The default
wide arza network pratocal that pravides communication
across diverse interconnected networks.

I~ Show icon in notification area when cornected

IV Maotify me when this connection has limited or no connectivity
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4 Select 'Use the following IP address’ and enter the IP address for your PC. Use the
default subnet mask.
2]
General |
“ou can get IP settings assigned automatically if vour network supports

this capability. Othenwize, pou need to ask your network. administrator for
the appropriate [P settings.

€~ Mbtain an IP address automatically
—{* Use the following IP address:

IP address: 192 168 . 2 2
Subnet mask: I 255255255 0
Drefault gateway: I : x

£ [btain DNG server address automatizally

—1% Usa the follawing DNS server addresses:

Preferred DNS server: I . .
Alternate DNS server: I : 4

The IP address must be on the same subnet as (one of) your compact router network(s).
We recommend that you choose an IP subnet address that is not in the range 100-115
or 50-65. Those ranges are used as defaults.

5 Click OK to finish.

Multiple Subnets

If you have multiple subnets in your compact router system, you will probably have to add
those subnets to your PC's network configuration. Doing this is especially important for
CQX routers.
Follow these guidelines:
1 Starting from step 4 in the preceding procedure, click the ‘Advanced’ button:
21|
General |

“r'ou can get [P seltings assigned automatically if your network. supports
this capability. Othenwize, you need to ask your network administrator for
the appropriate |F zettings.

£~ Obtain an IP address automatically

—1% Llse the follawing IP address:

IF address: I 192 168 . 97 . 3
Subnet mask: I 2585 . 255 . 286 . 0
Default gateway: I + =

€ [btair DWS server address autamatically

—1{% Use the following DNS server addresses:

Preferred DNS server: I . .
Alternate DNS server: I

N
oK Cancel |

67



Installation
Power-Up

Power-Up
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2 Click the ‘Add’ button and enter an IP address for your PC on each of the subnets:
21|

IP Gettings | DNG | wiNG | Dptiens |

P addresses

.
/ [ x

T T I 21

192168.97.3 255,255 255.0

192168.96.3 255.255.255.0 IP address: [192 T6a 54 3

192168.35.3 255,265 25,0 L S s

Remove |

J

— Default g.

Gateway | Metric |

Add | Eiit Remove |

v Automatic metric

Interface metric: I

ok Cancel |

3 After adding IP addresses for your subnets, click OK.

Apply power to each router, each remote panel module, and the Ethernet switch if you
have a network. The network should initialize and stabilize in a few seconds.

If you have CRSC connected, you can perform a quick check to see whether your network is
operating. In CRSC, click ‘CR Series Ethernet Settings’ at the top left. In the Ethernet settings
page, click ‘Refresh List’ All your routers and remote panel modules should appear in the
list of CR Series devices.

If you have a CRSC network that has already been configured, the network will require a few
more seconds to perform its “discovery” especially if it is a complex network.

If you have a CRSC network and have yet to perform any configuration, follow the steps
described in the CRSC User’s Guide.

If your system fails in any way, refer to Trouble-Shooting, on page 121, or Testing, next.

Stand-Alone Routers (including CR6400 Routers)
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A stand-alone router is one that is not connected to a network and (presumably) has a
captive panel mounted on the front.

The router’s rotary switch must be set to a value in the range [1-4].

A The panel will power up in the locked state. The ‘Panel Lock’ button will be red. Just
press the red button to clear the lock.
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Ensure that the router has power. Either or both of the power indicator LEDs should be
on.

If that is not the case, then check the power indicator LED of the router’s power supply
and check the connectors of the power supply’s cables. Replace the power supply if it is
defective.

You might want to use the power supply strap to help the line cable secure. See Power
Cord Retention for the PS0001 and PS0012 Power Supplies on page 191.

Examine the captive panel. Are all the source and destination buttons illuminated?
Most will be illuminated at a low level.

Perform one or more takes using the panel. (Press a destination button followed by a
source button.)

You do not need to connect any devices to a router to see whether the router switches.
Button status on the control panel reflects the router’s state. However, connected
devices will give you visual and auditory feedback regarding the quality of the
switched signals.

Perform a panel lock. Press the panel lock button and it should turn red. (When the
panel is locked, other buttons are disabled.)

Perform a destination lock. Press a destination then press the ‘Destination Lock’ button.
Both buttons should turn red. Press the ‘Destination Lock’ button again. Both buttons
should revert to amber.

Exactly one of the level selection buttons should be bright. (There are 4 buttons,
corresponding to the level you selected with the rotary switch.)

If the router and panel pass all of these simple tests, it is likely to be working properly. You
can now proceed with I/0 connections and more exhaustive and detailed testing that is
dependent only your installation.

Report any failures to Grass Valley customer service.

CR6400 Stand-Alone Networks

A stand-alone CR6400 network comprises 1-4 CR6400 routers, one or more captive CP6464
panels, and an Ethernet switch. If you have an automation system, the panels are not
strictly required, but are helpful for testing.

1

Ensure that each router has a unique rotary switch setting in the range 1-4. The switch
position determines the router’s level.

Connect and power-up your Ethernet switch. Verify that the switch is operating and
that all ports are communicating. You should see both green and amber
communication lights at the Ethernet connectors of the routers.

Your panel should power up with its panel lock button high-tally red. Press the panel
lock button to turn panel lock off. The panel’s buttons should become illuminated and
operable.

If you have set the rotary switches of your routers correctly, one or more of the level
buttons should be illuminated. Level button 1 (the left-most level button) corresponds
to the router whose rotary switch was set to 1. Level button 2 corresponds to the router
whose rotary switch was set to 2, and so on.

Report and correct any failures before proceeding.
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General Stand-Alone Networks

General Stand-Alone Networks

A stand-alone network comprises 1-4 routers, one or more control panels, and an Ethernet
switch. If you have an automation system, the panels are not strictly required, but are
helpful for testing.

(A stand-alone can include CR6400 routers and panels as well as routers and panels of other
types.)

The network can include captive and remote panels. It should include a PC on which you
can run CRSC. (CRSC, although not used with a stand-alone network, can provide a better
view of stand-alone routers and panels and can be used for firmware updates.)

A Ifyou are using devices that were previously used in a CRSC network, you must restore
them to their factory-default states. To do that, turn the rotary switches to position 0
and cycle power. Then turn the rotary switches to different non-zero positions and
proceed to make network connections.

First ensure that all your routers and remote panels have power and are functioning.

2 Ensure that each router has a unique rotary switch setting in the range 1-4. The switch
position determines the router’s level.

3 Ensure that each remote panel module has a unique rotary switch setting in the range
1-15. (The letters A-F on the rotary switch represent the values 10-15.)

4 Connect and power-up your Ethernet switch. Use CAT5 Ethernet cable or better. Verify
that the switch is operating and that all ports are communicating. You should see both
green and amber communication lights at the Ethernet connectors of the routers and
remote panel modules.

5 If your panels are mounted, they should power up with their panel lock button high-
tally red and all source and destination buttons illuminated (low-tally). Turn panel lock
off if you wish to operate a panel.

6 Level buttons should be high-tally for each level in the network. Each source and each
destination button should be illuminated—and high tally when selected.

Report and correct any failures before proceeding.

Further Testing

Perform a few multi-level takes and locks. See Chapter 5, Operating a Stand-Alone Router,
for instructions.

Report failures to Grass Valley customer service.

CRSC Network
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A CRSC network comprises one or more routers (up to 8 levels), one or more remote panels,
and an Ethernet switch. If you have an automation or control system, the panels are not
strictly required, but are helpful for testing.

The network should not include captive panels. It must include a PC on which you can run
CRSC. (CRSC is a requirement for creating a CRSC network.)
1 First ensure that all your routers and remote panels have power and are functioning.

2 Connect and power-up your Ethernet switch. Use CAT5 Ethernet cable or better. Verify
that the switch is operating and that all ports are communicating. You should see both
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green and amber communication lights at the Ethernet connectors of the routers and
remote panel modules.

3 Follow the steps for initial setup as described in the CRSC User’s Guide. This ensures
that all routers and remote panel modules on your network are properly connected.

4 To confirm that you have done this, choose the ‘CR Series Ethernet Settings’ page and
examine the list of devices. All devices in your network should be present in the list
with the IP addresses that you have chosen.

5 In CRSC, choose the ‘Firmware Update’ page and upload current firmware to all routers
and remote panel modules. It takes about 2-3 minutes per device.

Report and correct any failures before proceeding.

Simple Testing with CRSC

Because CRSC requires at least some configuration of your routers and panels and because
CRSC networks involve a considerable amount of design, it is not possible to present a
definite procedure for testing your network. You may consider the following points to be
guidelines.

1 Examine your router levels carefully in the ‘Set Up Router Levels’ page.

Ensure that there are 8 or fewer levels on a subnet and that the partition types and
partition ranges reflect your design goals.

It is easy to forget that adding a router adds a level. If you already have 8 levels and add
a router, CRSC allows it and you now have 9 levels. One level must be deleted. (You
cannot simple delete the level created by the router you just added. You must remove
the router from the network.)

Make sure that the added router’s level number is correct for your design.

2 Ensure that any AES router has video reference if it is required and that the partition
type is chosen appropriately.

You can test the operation of an AES router—or any router—in the ‘View Crosspoint’
page.

3 Ensure that any machine control router partition is set to ‘machine control reverse'
Other partition types are allowed, but not yet implemented.

4 Panel configuration is fairly easy but can become complex if your system is complex. Be
aware of the differences between panel operating modes.

Further Testing
Perform a few multi-level takes and locks. See the CRSC User’s Guide for more information.

Report failures to Grass Valley customer service.

CQX Routers

A CQX system is restricted: one CQX router and one captive CQX panel and optionally a
remote CQX panel. If you have an automation system, the panel is not strictly required, but
helpful for testing. Your CQX router and panel may be on a network that includes a PC on
which you can run CRSC.

1 First ensure that your router and panel have power and are functioning.
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Ensure that the router and remote panel module (if you have one) have non-zero rotary
switch settings for the frame ID.

Ensure that the router has the ‘Mode’ rotary switch set for the correct video rate. See
Mode Rotary Switch on page 87 for details.

(Optionally) connect your video reference at this time. It takes about 10 seconds for the
router to lock to the reference. You can wait until you have I/0s connected before
connecting a video reference. You will not be able to perform any useful tests until the
reference and at least some I/Os are connected.

If you have a network, connect and power-up your Ethernet switch. Use CAT5 Ethernet
cable or better. Verify that the switch is operating and that all ports are communicating.
You should see both green and amber communication lights at the Ethernet
connectors of the router (and remote panel module).

Your panel should power up with its panel lock button high-tally red and all source and
destination buttons illuminated (low-tally). Turn panel lock off.

Basic Functions

Assuming a CQX panel is connected to the CQX router:

1

Press one or more destination buttons. Do the buttons change state (go high- or low-
tally)?

Press one or more transition type buttons. Do the buttons change state (go high- or
low-tally)?

(You must have pressed one of the two CQ outputs for the transition type and rate
buttons to be enabled.)

Press one or more transition rate buttons. Do the buttons change state (go high- or
low-tally)?

Press one of the 2 CQ outputs, then press a source button other than the source that
was already selected. Does a transition occur according to the transition type and rate
you have selected? (You will need a monitor connected to the CQX outputs for this
test.)

A clean and quiet transition occurs only if the video input formats match the ‘Mode’
switch setting and a valid video reference is connected.

Choose a different transition rate or type, then repeat step 4. Does a transition occur

according to the transition type and rate you have selected? (You will need a monitor
connected to the CQX outputs for this test too.)

Press one of the 6 auxiliary outputs, then press a source button other than the source
that was already selected. Does a transition occur (without any transition effects)?

Report and correct any failures before proceeding.

Bypass Functions

This test does not assume that a CQX panel is connected to the CQX router. It does assume
that a monitor is connected to one or both of the 2 CQX outputs.

1
2

Ensure that a video source is connected to the ‘Bypass 1' BNC.
Route a video source to the ‘CQX 1’ output.
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3 Remove power from the CQX router. The monitor should switch to the source from the
bypass input.

4 Repeat steps 1-3 for CQX 2 and ‘Bypass 2"

Report and correct any failures before proceeding.

GPIO Functions

Each of the 16 GP inputs switch a corresponding video input to CQ output 1. The 4 GP
outputs signal alarms and status. See GPIO Connections for CQX Digital Video Routers on
page 135 for details.

Using CRSC for Testing

You can use CRSC to view the CQX crosspoint. CRSC presents a 16x8 crosspoint matrix that
you can use to perform takes directly and to view takes and locks performed at a CQX
panel.

You can also use CRSC to perform (destination) lock maintenance.

NV9000 Network

An NV9000 network includes one or more compact routers (up to 8 router partitions, or
levels), one or more remote panels acting as NV9000 panels, and an Ethernet switch for
each panel/router network and possibly an Ethernet switch for the house net or config net
to which you configuration PC is connected. The NV9000 network might include large
routers and NV96xx control panels and other equipment, but that equipment is not the
concern of this guide.

The NV9000 network centers around a system controller (i.e., an NV960, NV920, or NV915).
The NV9000 network might also include automation.

The network allows captive panels but does not include them (although they do show the
status of the routers on which they are mounted).
Use these guidelines to test your network:

1 First ensure that all your routers and remote panels have power and are functioning.

2 Verify that the Ethernet switch is operating and that all ports are communicating. You
should see both green and amber communication lights at the Ethernet connectors of
the routers and remote panel modules.

3 Follow the steps for initial setup as described in the CRSC User’s Guide. This ensures that
all routers and remote panel modules on your network are properly connected.

To confirm that you have done this, choose the ‘CR Series Ethernet Settings’ page in
CRSC and examine the list of devices. All devices in your network should be present in
the list with the IP addresses that you have chosen.

You can perform similar tests in the ‘System’ pane (and pages) of NV9000-SE Utilities.

4 If necessary, choose the ‘Firmware Update’ page in CRSC and upload current firmware
to all routers and remote panel modules. It takes about 2-3 minutes per device.

Report and correct any failures before proceeding.
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Simple Testing with CRSC

NV9000 networks that use compact routers require some setup in CRSC. (Other NVISION
series routers require some setup in UniConfig or MRC. It is the same idea.) The principal use
of CRSC is (a) to assign IP addresses to all the routers and remote panel modules and (b) to
specify the router partitions (a.k.a. levels). This use of CRSC in an NV9000 network is no
different from the setup required by a CRSC network. A third function is to change all
remote panel modules to NV9000 mode.

1

Examine your router levels carefully in the ‘Set Up Router Levels’ page.

Ensure that there are 8 or fewer levels and that the partition types and partition ranges
reflect your design goals.

Make sure the level numbers are correct. You will entered much of this level
information in NV9000-SE Utilities. The information in CRSC and NV9000-SE Utilities
should match.

Ensure that any AES router has video reference if it is required and that the partition
type is chosen appropriately.

Test the operation of any router in the ‘View Crosspoint’ page of CRSC.

Ensure that any machine control router partition is set to ‘machine control reverse'
Other partition types are allowed, but not yet implemented.

Perform a few multi-level takes and locks. See the CRSC User’s Guide for more
information.

Simple Testing under NV9000
1 Use the ‘System’ pages of NV9000-SE Utilities to examine, start, stop, or otherwise

manage your NV9000 network.
You will see the routers and panels of your network and their status in these pages.
Verify that all your compact routers and remote panels are present and that their status

is “good.” You might have to correct IP addresses in CRSC or in NV9000-SE Utilities and
possibly restart your NV9000 software.

Press a few panel buttons. Do they work? Chances are that if any button works, they all
work (subject to the correctness of your configuration and the suitability of your
network design).
You can correct panel configuration errors at any time. You must re-transmit the configura-
tion to the NV9000 when you do so.

Report failures to Grass Valley customer service.
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Chapter 4 provides configuration instructions for the CR Series products.
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There are several general ways to use the CR Series Compact Routers:
» Asingle stand-alone router with a “captive” control panel or with automation.

» A network of stand-alone routers, possibly with remote panels, possibly with captive
panels, and with or without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
A single CQX router with a captive CQX panel and optionally a remote CQX panel.

Stand-Alone Routers

A stand-alone router has very little to configure. This is what you can control:
o The number of power sources: 1 or 2.
« The physical input and output connections.
» The video reference.

The Number of Power Sources

You can connect one or two external power supplies. The second power supply provides
redundancy protection if the first malfunctions.
Follow these steps to connect a power supply:
1 Plug the 4-pin connector on the power supply into the 4-pin connector (PS1 or PS2) on
the router. There is only one way that it will fit. Do not force it.

2 Plug the AC cord into the other end of the power supply “brick” and then plug the AC
plug into an AC power outlet. There is no on/off switch.

Note that this connection order is especially important for CR6400 routers because of the
large DC voltage and current values applied to the router. (The two CR6400 routers have a
different connector from other CR Series routers.)
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The Physical Inputs and Output Connections

The Physical Inputs and Output Connections

Connect input devices and output devices to the router according to the requirements of
your system and according to the connector types for the particular router(s) you have.

In a stand-alone router, there are no mappings, configurations, or special organization to
consider. With certain exceptions, your devices connect directly to the connectors of your
router. These are the exceptions:

» Machine control routers have RJ-45 connectors. If your devices have DE9 (or other)
connectors, you will have to fabricate or acquire adaptor cables. See Cabling on
page 188.

» The CR6400 routers have DIN 1.0/2.3 connectors. If your devices have BNC (or other)
connectors, you will have to fabricate or acquire adaptor cables.

A Video cable length limits are standard: 400m for SD, 150m for HD, and 100 m for 3Gig
(80m for 3Gig CQX routers), for Belden 1694A (or equivalent) cable. Input equalization
is automatically adjusted according to that cable type and cable length. Audio cable
limits are about 100m.

A Grass Valley offers a breakout cable (WC0053) for DB25 connectors. The breakout cable
provides 24 individual wires (plus, minus, and shielding connections for each of the 8
channels on the DB25 connector).

External Video Reference
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All routers except the machine control routers accept bi-level or tri-level video references
and switch according to SMPTE RP168-2002. The machine control routers do not receive
video reference.

Unless you want asynchronous mode with an AES router, use an external video reference.
AES routers require a video reference to operate in synchronous mode.

Connect your video reference input to either video reference connector on the rear of the
router. Use the other video reference connector to feed the reference signal to another
device. Terminate the reference signal (or chain of reference signals) using a 75Q
terminator.

The Rotary Switch

A single stand-alone router does not use its 16-position rotary switch setting (useful only in
a network) but you should set it to a non-zero position in any case. (When the rotary switch
is zero, the router reverts to its factory-default state at power-up.)

When a control panel is mounted on a router, it conceals the rotary switch. You must
remove the control panel when you are setting the rotary switch.

A Every time you make a switch change, power-cycle the router or remote panel module.

Button Legends

You can label the control panel buttons. Use a desktop publishing program to create your
own button legends. The legends should be transparent and no larger than 0.40©x 0.40©
(1T0mm square). A 3/8© (9.5mm) square insert will allow a little clearance. The clear plastic
material used for overhead transparencies is suitable for printing legends.
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To apply a label to a button, pull the clear plastic cap from the button, insert the label in the
cap, and replace the cap. The caps come off easily. No tools are required. We recommend
that you not use adhesive.

A Button legend templates (in Word,” [llustrator,” and Freehand® formats) are available on
the documentation and software disk (SB0033-17) you received with your CR Series
product(s). Simply type (or draw) the legends you want and print the page on trans-
parent film. Then cut apart the button legends and insert them under the clear plastic
button caps.

Stand-Alone Network

For each router, set up /O, video reference, and power and ground connections as you
would for stand-alone routers.

Similarly, for each remote panel module, set up power and ground connections. Attach a
matching control panel to each. See Stand-Alone Routers, the previous section, for
information.

IP Addresses and Levels

A stand-alone network allows up to 4 routers (levels 1-4) and up to 15 remote panel
modules. Decide what signal types (HD, SD, AES, AV, etc.) you want on which levels and set
the rotary switch position to configure the levels accordingly. For routers, the switch
positions must be 1, 2, 3, or 4.

To configure the IP addresses of remote panel modules, set the rotary switch to a non-zero
position. Each remote panel module is treated identically on the network, so the rotary
switch positions are immaterial as long as they are all distinct.

If you are using CRSC, the PC(s) on which CRSC executes must be on the same subnet. Make
sure that each PC’s IP address is 192.168.2.xxx, where xxx is not the subnet address of any
router or remote panel module. We suggest any address outside the ranges 101-104 and
51-65.

See Levels and IP Addresses in Stand-Alone Networks, on page 58, for information on rotary
switch settings and subnet addresses.

A You can use CRSC to perform a quick check to see whether your network is connected
properly. Click ‘Find CR Family Routers’ to scan your network for CR Series routers and
remote panel modules. Everything connected to your network should appear in CRSC’s
Devices list.

CRSC Network

For each router, set up /O, video reference, and power and ground connections as you
would for stand-alone routers.

Similarly, for each remote panel module, set up power and ground connections. Attach a
matching control panel to each.
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IP Addresses and Levels

IP Addresses and Levels

A CRSC network allows up to 4 routers, 8 router levels and up to 16 remote panel modules.
Decide what signal types (HD, SD, AES, AV, etc.) you want on which levels.

Rotary switches must be unique for routers initially. Then, use CRSC to assign IP addresses
that do not depend on the rotary switches. Also use CRSC to assign level numbers that do
not depend on the rotary switches.

Rotary switches must be unique for remote panel modules initially. Use CRSC to assign IP
addresses that do not depend on the rotary switches.

See Levels and IP Addresses in CRSC Networks, on page 60, for information on rotary switch
settings and subnet addresses.

A You can use CRSC to perform a quick check to see whether your network is connected
properly. Choose ‘CR Series Ethernet Settings’ to scan your network for CR Series
routers and remote panel modules. All your devices should appear in the list on that
configuration page.

Beyond these rudiments, CRSC network configuration is beyond the scope of this
document and depends largely on your design goals. Read about in the CRSC User’s Guide.

NV9000 Networks
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An NV9000 router control system can include compact routers and remote panel modules
on its networks. The (active) system controller is the focus of the system. It controls
everything according to operations performed at NV96xx panels and CR Series remote
panels.

Your remote panel modules must be set up for NV9000 and subsequently configured in
NV9000-SE Utilities. (They can be converted back to CRSC.) It is generally required to use
CRSC to set up the initial IP addresses of the remote panel modules and routers and the
levels within routers.

After the initial setup is done, use NV9000-SE Utilities to configure the routers and remote
panel modules.
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Remote Panel Modules

Every remote panel module in an NV9000 network must be configured in CRSC to operate
under NV9000. Use the ‘Setup NV9000 Remote Panel’ page:

MWI000 Remote Panel Settings

Enahle NyA000 Mode

RYA000 Fanel (D arnal

Uge DHCP to acguire P Address

| Update Remaote Panel ‘

Metwark Frame Summary
r Remote Fanels r Levels rAII CF Frames

EditUpdate Marme Frame Type Fanel Type Fanel Mode IP Address

Unknown Standard 192 168.97.41

Follow these steps:
1 Select the remote panel module (i.e., a frame) in the table in the lower part of the page.
2 Check the ‘Enable NV9000 Mode’ box.

3 Check the ‘Use DHCP.. ! box if you want the NV9000 to use DHCP to assign an IP
address to the remote panel. We strongly recommend that you check this box.

4 The default panel ID (an NV9000 feature) is derived from the lower 16 bits of the remote
panel’s IP address as defined in CRSC. You can change the panel ID. Note that panel IDs
under NV9000 must be unique.

5 Click the ‘Update Remote Panel’ button to commit your changes.
If you want to revert a panel, uncheck the ‘Enable NV9000 Mode’ box and press ‘Update
Remote Panel’

A Regardless of the terminology you might see on the page, this page affects remote
panel modules and not routers and not control panels.

Router Configurations

NV9000-SE Utilities requires you to enumerate your compact routers. From the ‘Routers’
page, click ‘Add Router’. In NV9000-SE Utilities, a compact router definitions require ‘NV
Compact Router Ethernet’ protocol. (NV9000-SE Utilities sometimes calls this
“NVEthernetProtocolCR.)
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Virtual Levels

After you add the router, you may specify its IP address, physical levels, and other
characteristics. This figure shows an typical router configuration. It is the AES router used in
the NV9000 Network Example on page 177:

Router: AES3232-A % |

Router Info

Mame |AES3Z3Z-A

Router Connection Info

»

Protocal @ NYEthernetProtocolCR

»

Primary Control Point

1P Addr: |192 L1658, 97 102

Physical Levels

Input | Input

LA # | Start | End

Cukpuk
Start

Cukpuk
End

AES3Z3Z-A PLL (2 |1 32

1

32

AES3ZIZ-A_PLZ |3 |33 64

33

64

Input Prokeck IIn Server vl Input Lock, IIn Server vl Oukput Prakect IIn Router vl
Output Lack IIn Router VI Shared Control IFaIse VI

Signal Type IX\" or Standard ;I Murnber Yirtual #PTs ID

Chop Interval |6 Yirtual #PT Default Input |1

add Delete |

The IP address and the physical levels you specify here must match the IP address and the
levels you defined in CRSC. (CRSC allows up 8 levels in total on a single subnet.)

Please refer to the CRSC User’s Guide for details regarding level configuration.

Click ‘Save' to capture your configuration.

Virtual Levels
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You must decide what signal types (HD, SD, AES, AV, etc.) you want on which levels.

An NV9000 network relies on CRSC to define Compact Router partitions (levels) as it relies
on UniConfig or MRC to define the partitions of other NVISION series routers. If your system
is to work properly, you must define virtual levels in NV9000-SE Utilities that match the

levels defined in CRSC.

To do that, you must create at least one level set. It is often sufficient to define a single level
set in NV9000-SE Utilities that includes all levels.

Go to the ‘Level Sets’ page and click ‘Add Level.
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This level set matches the NV9000 Network Example on page 177:

LevelSet: ALL LEVELS |

| Level Set Details

Lewvel Set Mame: |ALL LEVELS

Wirkual Levels Level Set Detail
I NEIRERE [;:_sldp!:; Wirtual Lewvel Physical Level Free Source
1|30 ;I
1 3D D =
2 | AESLZ
2 AES1Z2 AES3Z232-A_PLL
3 | AES34
3 AES34 BES3Z52-A_PLZ2
4
)
]
H || |7
]
Add Level | LI

Rewert to Saved | SEYE | @0' I

In this example, the level set includes one SD level, and two AES levels. The physical levels
were defined when you defined the routers.

Each virtual level is defined by some physical level. The virtual levels must match, in
number and type, those you have defined in CRSC. Their names in NV9000-SE Utilities may
differ. The example above matches these CRSC levels:

Setup Crosspoint Ranges for Levels (7))
Laveal Level Routar _ FPhysicall Physical| Controller Physical| Physical Cun_tmll_er
Murmber Marme Marne Signal Type Input Input | Source | Cutput | Cutput |Destination
Start End Start Start End Start
1|80 CR1E16-50 50 Digital Widea 1 16 1 1 16 1
2|AES12  |CR3Z3Z-AES |Synchronous AES Mano 1 32 1 1 32 1
I|AES34 |CR3IZIT-AES  |Synchronous AES hono 33 Gid 1 33 G4 1

Do not forget to click the ‘Save’ button.
(The rotary switches on compact routers are of concern only during initial setup in CRSC.)

(1) When a compact router’s rotary switch is at position 0, it will reset to its factory default
state at power up. That is useful at times, but once you have set up a router in CRSC, you
want to avoid position 0.

(2) The rotary switch when it is non-zero defines the router’s default level and its IP address.
Once you have defined partitions for the router (and have redefined the router’s IP address),
the position of the rotary switch no longer matters.

NV9000 configuration, therefore, does not involve a compact router’s rotary switch.
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I/0 Connections

At some point you will have decided to what devices your routers’ I/0s connect. Use the
‘Devices’ or ‘Add Multiple Devices’ in NV9000-SE Utilities to enumerate I/O connections.

Configuring I/Os in NV9000-SE Utilities is outside the scope of this guide. The page shown
below is the result, in the NV9000 Network Example on page 177, of making 1/0
connections.

Dewvice Phys Conns : ALL LEYELS x |

Select Level Set For Query: IALL LEVELS vl
Drevice ID Device Device Des. ., L ot
D AES1Z AES34 o AES1Z AESS4
1| INPUT 1 1 1 33 L=
2| INPUT 2 2 3 35
3 INPUT 3 3 5 37
4 | INPLIT 4 4 7 39
s
B _15 INE 15 B B ey 61 B
1o | IMPUT 18 18 31 03
17 | QUTPUT 1 1 1 33 -
15 | QUTPUT 2 z 3 33
19 | OUTPUT 3 3 5 37
20 | QUTPUT 4 4 7 39
21 | QUTPUT S ] ] 41
Z2 | QUTPUT & & 11 43
23 | QUTPUT 7 7 13 45 LI
|
Create Device | Rewvert to Saved | Save | Export | g

84



CR Series
User's Guide

Panel Configurations

NV9000-SE Utilities allows you to configure RP16s and RP32s as panels.
This shows an RP16 configuration that matches the NV9000 Network Example on page 177:

Panel: My RP16 % |

Layout - NvRP 16 : C: IUsersuicuxlCtrlS Config s'fur CRs 14Uq04ucom' igs'D16.P 16
Dest | Panel
Button Definitions Panel Options
Button Type: |Source =l Default Destination: [DsTa 1:33 =1
Status Monitar: |psTa 1:33 =l
Lewvel Set Filter: |Mare |
Source Device: ISRCA 101 ;I
Revert to Saved Save Save & Close ? I

Button Functions

Except for the two lock buttons at the top right, any button on the panel can have one of
these functions.

« Source

A source button represents a source device (which is generally a set of inputs in the
NV9000 network. The devices do not necessarily have to be connected to compact
routers.

During configuration, when you make a button a source button and it is selected, a
drop-down menu of sources appears. The name of the source appears on the button in
the configuration page.

e Destination

A destination button represents a destination device (which is generally a set of outputs
in the NV9000 network. The devices do not necessarily have to be connected to
compact routers.

During configuration, when you make a button a destination button and it is selected,
a drop-down menu of destinations appears. The name of the destination appears on
the button in the configuration page.

« Salvo
In the context of CR Series remote panels, a salvo is a system salvo (as opposed to a
“local” salvo or any other kind). A system salvo is a sequence of NV9000 commands,
such as Take, Lock, Release, or Pause, that executes when the salvo button is pressed.

System salvos are stored in the system controller. You can define system salvos in
NV9000-SE Utilities.
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When you make a button a salvo button and it is selected, a drop-down menu of
system salvos appears. The name of the salvo appears on the button in the
configuration page.
A An NV9000 system salvo is not the same thing as a CRSC salvo.

» Previous Source

A ‘Previous Source’ button is like an “undo” button: when you press it, the connection
to the source previously routed to a destination is restored.

» Undefined.
Some remote panel buttons can be left undefined. Such buttons do nothing and are
unlit.

The two lock buttons under an NV9000 system are the same as for CR Series panels in any
other situation: a destination lock button and a panel lock button.

A remote panel under an NV9000 network is not the same as a remote panel under a CRSC
network.

Special Functions

At the right side of the configuration page, there are two drop-down lists:
+ Default destination.

The default destination is a destination to be selected when the panel powers up. That
destination remains selected until an operator selects another destination at the panel.

Because of the default destination, the panel could conceivably function as a single-
destination panel. Without a default destination, at least one destination button is
required.

o Status monitor.

The status monitor is a destination device (such as a video monitor) on which the
output(s) of the currently selected destination are replicated. When you select a
different destination, the status monitor output reflects that change. When you select a
different source for a destination, the status monitor output reflects that change also.

References

Refer to NV9000 Router Control Systems on page 185 for more information about
configuring an NV9000 system.

NV9000-SE Utilities is the configuration software used to configure a system controller.
Please refer to the NV9000-SE Utilities online documentation or to the NV9000-SE Utilities
User's Guide.

CQX Routers
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At present, a CQX router, like a stand-alone router, has very little to configure:
» The video format.

The frame ID.

The number of power sources: 1 or 2.

The physical input and output connections.
The video reference.
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Mode Rotary Switch

The 16-position ‘Mode’ rotary switch configures the router’s video format. Set the rotary
switch to a position in the range 0-9, A, B, C, or D, according to this table:

Setting Format Setting Format
0 1080i, 59.94 or 60 6 1080p, 59.94 or 60 Switch positions 6 and 7
1080p, 29.97 or 30 correspond to video
1080psf, 29.97 or / 1080p, 50 according to SMPTE 425
30 8 2% 1080i,59.940r60  level A.
1 1080, 50 9 2 x 1080i, 50 Switch positions 8 and 9
1080p, 25 correspond to video
1080psf, 25 A 720p, 29.97 or 30 according to SMPTE 425
level B.
B 720p, 25
2 525i,59.94 C 720p, 23.98 or 24
3 625i, 50 D 1080p, 23.98 or 24,
1080psf, 23.98 or 24
4 720p, 59.94 or 60
5 720p, 50 E reserved
F reserved

The default is 1080i, 59.94 Hz (switch setting 0). Positions E and F are not valid positions.

Where a switch setting supports multiple formats, the format is governed by the video
reference applied to the router and must be compatible with that reference format.

A When a control panel is mounted on a router or remote panel module, it conceals the
rotary switch. You must remove the control panel when you are setting the rotary
switch.

A Every time you make a switch change, power-cycle the router or remote panel module.

Frame ID Rotary Switch

Set the router’s 16-position ‘Frame ID’ rotary switch to a position from 1 to 4. Do not use
position 0. (When the rotary switch is zero, the router reverts to its factory-default state at
power-up.)

If you have a remote panel, set the remote panel module’s 16-position rotary switch to a
non-zero position. (When the rotary switch is zero, the remote panel module also reverts to
its factory-default state at power-up.)

A When a control panel is mounted on a router or remote panel module, it conceals the
rotary switch. You must remove the control panel when you are setting the rotary
switch.

A Every time you make a switch change, power-cycle the router or remote panel module.

The rotary switch determines the IP address of the router or remote panel module. You can
change the IP address(es) in CRSC.
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The Number of Power Sources

You can connect one or two external power supplies. The second power supply provides
redundancy protection if the first malfunctions.

Follow these steps to connect a power supply:

1 Plug the 4-pin connector on the power supply into the 4-pin connector (PS1 or PS2) on
the router. There is only one way that it will fit. Do not force it.

2 Plug the AC cord into the other end of the power supply “brick” and then plug the AC
plug into an AC power outlet. There is no on/off switch.

The Physical Inputs and Output Connections

Connect input devices and output devices to the router according to the requirements of
your system and according to the connector types for the particular router(s) you have.
Keep in mind that there are 16 normal video inputs, 2 bypass video inputs, 2 CQX outputs,
and 6 auxiliary (normal) video outputs. All inputs and outputs use BNCs.

A Video cable length limits are standard: 400m for SD, 150m for HD, and 100m for 3Gig
(80m for 3Gig CQX routers), for Belden 1694A (or equivalent) cable. Input equalization
is automatically adjusted according to that cable type and cable length.

External Video Reference

The CR1602-SD-CQX accepts composite (NTSC or PAL) reference. The other two CQX routers
accept either composite or tri-level video reference. All switch according to SMPTE RP168-
2002.

Connect your video reference input to either video reference connector on the rear of the
router. Terminate the reference signal (or chain of reference signals) using a 75Q terminator
on the other reference connector.

Button Legends

88

The buttons are pre-labeled at the factory, but you can create labels of your own. Use a
desktop publishing program to create your own button legends. The legends should be
transparent and no larger than 0.40©x 0.40© (10mm square). A 3/8© (9.5mm) square
insert will allow a little clearance. The clear plastic material used for overhead
transparencies is suitable for printing legends.

To apply a label to a button, pull the clear plastic cap from the button, insert the label in the
cap, and replace the cap. The caps come off easily. No tools are required. We recommend
that you not use adhesive.

A Button legend templates (in Word,’ Illustrator,” and Freehand’ formats) are available on
the Compact Router documentation and software disk you received with your CR
Series product(s). Simply type (or draw) the legends you want and print the page on
transparent film. Then cut apart the button legends and insert them under the clear
plastic button caps.



Operating a Stand-Alone Router

Chapter 5 provides operating instructions for single stand-alone CR Series routers (and
panels).

For information regarding CQX routers, see Chapter 9, Operating CQX Routers.

For information regarding CR6400 routers, see Chapter 10, Operating CR6400 Routers.

Summary
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Reminder

There are several ways to use the CR Series Compact Routers:
» A single stand-alone router with a “captive” control panel or with automation.
« Asingle stand-alone CR6400 router with a “captive” control panel or with automation.

» A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

» A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
» Asingle CQX router with a captive CQX panel (and optional remote CQX panel).
See the CRSC User’s Guide for detailed information about operating a CRSC network.

CR6400 stand-alone routers and networks are distinguished from other types of stand-
alone routers and networks because the user interfaces are different. See Chapter 10,
Operating CR6400 Routers.

Stand-Alone Router

A “stand-alone” router is one operated independently with an attached or “captive” CR
Series control panel. (It is possible to control the router using an third-party automation or
control system but this document does not address automation.)
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Operation

Operation

Startup

Takes
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To power up a router, connect the 4-pin connector the power supply to PS1 or PS2. Then
plug the power supply into AC power outlet. If you have chosen to use two power supplies
for redundancy, connect one to PS1 and the other to PS2.

At power-up, the router loads stored program code into its internal FPGA and restores its
previous operational state. (The “state” includes the crosspoint map between inputs and
outputs and which of the outputs are locked.)

A [farouter’s rotary switch is set to the 0 position, the router reverts to the factory-default
state, not its previous state.

At power-up, the router detects the presence or absence of a video reference signal. The
AES routers start in asynchronous mode, but switch almost instantly to synchronous mode
if a video reference is present.

At power-up, a control panel’s ‘Panel Lock’ button is on (red). You must turn Panel Lock off
before you can use the panel.

At power-up, a control panel lights one of its level buttons, if the rotary switch of the router
beneath it is set to a value in the range 1-4. If the rotary switch is set otherwise, the control
panel does not light any level button. In any case, all level buttons are inoperable. For a
stand-alone router, level selection is disabled.

Except for the number of buttons, performing takes is identical on all control panels.! To
perform a take, first press a DST button and then a SRC button. The take occurs
immediately.

When you press the DST button, it becomes bright (becomes high-tally amber. The button
for the source that corresponds to the selected DST also tallies high (green). When you
press a SRC button, the old connection is lost, the old SRC button goes low tally, and the
new SRC button goes high tally.

A Example: you want to route input 4 (VTR2) to output 5 (monitor). The monitor is pres-
ently connected to input 3 (VTR1).

» Press the DST 5 button. It goes high tally. SRC 3, the current source, does also.

sorce [ [ I [ N N NN N N [
o [ [ [ N O N N (N O

» Press the SRC 4 (VTR2) button. The SRC 3 button goes low tally and the SRC 4 button
goes high.

sorce [ [ (] N N N NN N N [
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1. ACP3201 cannot be used with a stand-alone router.
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Pressing another DST button starts a new route.

If a destination is locked, it will be low-tally red. If you press its button, it will go high-
tally red. You cannot perform a take for a destination that is locked. See Locks.

Machine Control Takes

Locks

The method for performing a machine control take is the same as for any other compact
router: first press a DST button and then a SRC button. However, for machine control
routers, the intrinsic nature of the take is different and the effects on the control panel are
different:

1 A machine control router is a point-to-point router whereas other compact routers are
X/Y routers. In an X/Y router, a source can be routed to multiple destinations.In a
machine control router, a new route breaks all previous connections to the source and
all previous connections to the destination prior to making the new connection.

2 Portrouter connections are bidirectional. A port is both an input and an output. Thus, if
you take SRC1 to DST6, SRC6 is also connected to DST1.

For dynamic ports, there is a difference between taking DST6/SRC 1 and taking
DST1/SRCé.

DST1/SRC6 Port 1 is “controlling.” Port 6 is “controlled.”
DST6/SRC1 Port 6 is “controlling”” Port 1 is “controlled”

Thus, it is the destination that is “controlling.” That is because compact machine control
routers are “data reverse” or “machine control reverse.”

3 Internally, the router can change a dynamic port from controlled to controlling or vice
versa.

See Machine Control Routers (page 20) for a description of port types.

A Machine control takes do not start, stop, rewind, or cue any machines, nor do they pre-
roll or position any media.

The 1RU panel has 6 function buttons. The 2RU panel has 12 function buttons. In all cases,
two of the function buttons are locks, four are level buttons. Any other buttons are reserved
for future use.

Destination Lock -] — Panel Lock

A Buttons are not labeled at the factory. You must create your own labels. See Button
Legends on page 78.
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Selected Destination —
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Panel Lock

Pressing ‘Panel Lock’ disables the control panel. Only the ‘Panel Lock’ button remains
enabled. Pressing it again re-enables the control panel.
— Panel Lock

[ ]
DsT PNL
2 .
-

When the control panel is locked, the lock button is bright red and the state of the entire
control panel is protected. Changes from the control panel are disabled. The panel lock
button is low tally green when the control panel is not locked.

Destination Lock

Destination lock prevents selecting another source for the currently selected destination.
To lock a destination, press the destination button, then press Destination Lock. This
sample shows DST 5 locked to SRC 3:

Locked Destination

The Destination Lock button immediately goes high tally red and the current source and
destination are high tally, with the destination button red. Changes to that destination are
disabled. If you subsequently press a destination button that is locked, the button goes
high tally (red), its source goes high tally (green) and the Destination Lock button goes high
tally, as this sample shows.

Changes to other destinations are, however, enabled, and specifically, you can route the
source that feeds a locked destination to any number of other destinations.

After you select another (unlocked) destination, the locked destination goes low tally red.

This illustration shows DST 1 selected and DST 5 locked. Because DST 1 is not locked, the

Destination Lock button is low tally amber.
Destination Lock -

L Locked Destination

To unlock a destination, press the destination button and then press Destination Lock
(again). The destination button reverts to amber and the Destination Lock button goes low
tally. This illustration shows DST 5 selected and no longer locked:




Operating a Stand-Alone Network

Chapter 6 provides operating instructions for a stand-alone network of CR Series routers
(and panels).

For information regarding CQX routers, see Chapter 9, Operating CQX Routers.

For information regarding CR6400 routers, see Chapter 10, Operating CR6400 Routers.

Summary
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Reminder
There are several ways to use the CR Series Compact Routers:
» A single stand-alone router with a “captive” control panel or with automation.
« Asingle stand-alone CR6400 router with a “captive” control panel or with automation.

» A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

» A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
» Asingle CQX router with a captive CQX panel (and optional remote CQX panel).
See the CRSC User’s Guide for detailed information about operating a CRSC network.

CR6400 stand-alone routers and panels are distinguished from other types of stand-alone
routers and panels because the user interfaces are different. Nevertheless, CR6400 routers
and panels can be mixed with CR Series routers and panels of other types in a stand-alone
network with some limitations. For example, a CP3232 panel cannot address destinations
33-64 of a CR6464-3Gig.

For information on the operation of CR6400 routers and panels, see Chapter 10, Operating
CR6400 Routers. This chapter does not discuss the operation of CR6400 routers and panels.

Stand-Alone Network

A stand-alone network includes 1-4 routers, possibly some remote panel modules (up to
15), and an Ethernet switch. A remote panel module, to be useful, must have a control
paneI1 attached. (Automation is possible, but this document does not address automation.)

A PC running configuration software can optionally be connected to the network.
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Operation

Operation

Startup

To power up a router or a remote panel module, connect the 4-pin connector the power
supply to PS1 or PS2. Then plug the power supply into AC power outlet. If you have chosen
to use two power supplies for redundancy, connect one to PS1 and the other to PS2.

At power-up, a router loads stored program code into its internal FPGA and restores its
previous operational state. (The “state” includes the crosspoint map between inputs and
outputs and which of the outputs are locked.)

At power-up, a router detects the presence or absence of a video reference signal. The AES
routers switch to synchronous mode if a video reference is present.

At power-up, routers and remote panel modules “discover” the presence and state of the
routers in the network.

A It might be convenient to connect all your CR Series power supplies to a power bus that
you can switch on and off. A fully populated network requires 20 power supplies (or up
to 40 if you are providing redundant power). Under normal operation, a fully populated
network draws less than 3A at 120VAC.

At power-up, a control panel’s ‘Panel Lock’ button is on (red). You must turn Panel Lock off
before you can use the panel. This is true whether the control panel is mounted on a router
or a remote panel module.

At power-up, a control panel mounted on a remote panel module lights a subset of its level
buttons, depending on the levels selected at each of the routers in the network. There are 4
situations to consider:

1 If there is one router (level in the range 1-4), one level button is illuminated but is
inoperable because, with one level, level selection is not possible.

2 Ifthereis no router whose level is in the range 1-4, no level button is illuminated and all
are inoperable. The network routers are configured in error and inaccessible.

3 There are from 1 to 4 routers whose levels are distinct and in the range 1-4. The level
buttons that correspond to the levels of the routers are illuminated and operable.

4 There are from 1 to 4 routers whose levels are not distinct in the range 1-4. The level
buttons that correspond to the levels of the routers are illuminated and operable.
However, the router network will misbehave in unpredictable ways.

Level Selection
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A video or audio device typically receives or transmits signals of several types. A VTR might
handle HD, SD, AES, and machine control signals that need to be switched simultaneously.
The different signal types are considered “levels” in a router network.

In a stand-alone compact router network, multiple levels can be taken to a destination
simultaneously (in a single button press).

1. ACP3201 cannot be used in a stand-alone network.
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Takes

In a stand-alone compact router network, multiple levels of a destination can be locked
simultaneously (again, in a single button press).

Example

Two levels, SD and AES, are taken from the VTR to the monitor:
HD Routers

SD

AES
VTR MON

Remote Panel Module

The four level buttons on a control panel correspond to the four router levels, with level 1
on the left and level 4 on the right.

(Destination Lock) D D (Panel Lock)
L O OO
1 2 3 4

Levels

A level button is lit in amber if a router at that level is present in the network. A level button
is high-tally when the level is selected and low-tally when not.

Exceptions

In most cases, the level buttons are toggles: press the level button to select the level, press
the button again to deselect the level. However, there is an exception: when you have
selected all the levels in your network, pressing any level button deselects the other levels
and leaves the one you pressed selected.

Another exception is when you have only one router in your network. Pressing the level
selection button has no effect. The single router is always selected.

A network of routers is capable of multi-level takes. Multi-level takes are issued at a remote
panel module. Local (single-level) takes can be issued through the crosspoint displayed in
CRSC.

Follow these steps to perform a multi-level take:

1 Press the level buttons on a remote panel module to select the levels for the take. Be
aware of the level selection exceptions, listed under Exceptions in the previous section.
Selected levels show high-tally amber.

2 Press a destination button on the remote panel module to choose a destination.

3 Press a source button on the remote panel module to route the source to the chosen
destination.
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The take is complete. A routing switch occurs on each level you selected at the remote
panel module. If you are monitoring the network with CRSC, you can view the results of the
take in CRSC'’s crosspoint image.

Machine Control Takes

Performing machine control takes is the same in a stand-alone network as for standalone
routers. See Machine Control Takes (page 91).

However, in a network that includes machine control router(s), operators must be aware of
the difference between machine control routers and other routers (video and audio).

Machine control routers are point-to-point and other routers are X/Y. Creating a point-to-
point connection breaks any connections previously made to the source and to the
destination. In a video or audio router, prior connections are not generally broken: you can
route a source to multiple destinations.

In a network that includes machine control routers, you might wish to switch video and
audio levels separately from machine control levels.

A Machine control takes do not start, stop, rewind, or cue machines, nor do they pre-roll
or position any media.

Performing locks in a network is almost the same as performing locks in a stand-alone
system. However, please note:

A panel lock performed at a remote panel module locks the remote panel module’s
control panel only.

« A destination lock performed at a remote panel module locks a destination on all
selected levels. The lock state of a destination is not changed on unselected levels.

« If all the selected levels of a destination are locked, the destination button is red. If some
of the selected levels of a destination are unlocked, the destination button is amber.

« Adestination locked at one control panel (on a router or remote panel module) cannot
be unlocked at another control panel.

A Be sure to unlock any locks before removing a panel from a network!

As previously stated, two of the function buttons are locks and four are level buttons. (Any
other function buttons are reserved for future use.)

Destination Lock ‘ ‘ Panel Lock

Level selection buttons
This illustration shows a system that has 3 levels (1-3), two of which are selected. Buttons
for selected levels are high-tally. The button for (non-existent) level 4 is unlit.

A Buttons are not labeled at the factory. You must create your own labels. See Button
Legends on page 78.
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Panel Lock

Pressing Panel Lock disables the control panel on the remote panel module where you
press Panel Lock. Only the Panel Lock button remains enabled. Pressing it again re-enables
the control panel.

— Panel Lock

EE
EEEE
When the control panel is locked, the Panel Lock button is bright red and the state of the

entire control panel is protected. Changes from the control panel are disabled. The Panel
Lock button is low tally green when the control panel is not locked.

A Remember that a Panel Lock button locks that panel only. It does not lock a router, a
remote panel module, other control panels, or the network.

Destination Lock

Destination Lock prevents selecting another source for the currently selected destination.
In a network, sources and destinations comprise one or more levels. When you lock a
destination, it is locked on the levels you select.

To lock a destination, first press level buttons on a remote panel module (or local panel) to
select the intended levels. These illustrations show a system that has 3 levels (1-3), two of
which are selected. Buttons for selected levels are high-tally.

After selecting levels, press a destination button on the remote panel module, then press
Destination Lock. This sample shows SRC 3 locked to DST 5 on levels 2 and 3, but not level 1:
Destination Lock —]

[ ]
= Bl 6
: [ .
= 1 2 3 4 5 Y
DeStE E E E m

Source

q

EEEE
L Locked Destination

The Destination Lock button immediately goes high tally red and the current source and

destination go high tally, with the destination button red. Changes to that destination are

disabled on all selected levels. If you subsequently press a destination button that is locked,

the button goes high tally (red), its source goes high tally (green) and the Destination Lock

button goes high tally, as this sample shows.

Changes to other destinations are, however, enabled, and specifically, you can route the
source that feeds a locked destination to any number of other destinations.

Changes to unselected levels for that destination remain enabled. In these examples, level 1
is unselected and therefore, you can route to device 5 on level 1.
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After you select another (unlocked) destination, the locked destination goes low tally red.

This illustration shows DST 1 selected and DST 5 locked. Because DST 1 is not locked, the

Destination Lock button is low tally amber.
Destination Lock ]

source [ N
[ ' 2 3 4 s

DS? PNL
K|

T
e e e
1 2 3

L Locked Destination

s
o< [l [ 1) [ [

Selected Destination —

To unlock a destination, press the destination button on the remote panel module and then
press Destination Lock (again). The destination button reverts to amber and the

Destination Lock button goes low tally. This illustration shows DST 5 selected and no longer
locked:

= Bl B = [

Source D D [ .
- -
a e a

-
oo« [l [ [ () I

A destination button on a remote panel module will be red (high-tally if selected, low tally if
not) when all of its levels are locked and selected.

Selecting or deselecting a level does not affect the signals being routed on that level. Nor
does pressing a destination button or either of the lock buttons. It is only when you press a
source button (effecting a take) that the signals are changed.
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Operating a CRSC Network

Chapter 7 provides operating instructions for a CRSC network of CR Series routers (and
panels).

For information regarding CQX routers, see Chapter 9, Operating CQX Routers.

For information regarding CR6400 routers, see Chapter 10, Operating CR6400 Routers.

Summary
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Reminder

There are several ways to use the CR Series Compact Routers:
» A single stand-alone router with a “captive” control panel or with automation.
» A single stand-alone CR6400 router with a “captive” control panel or with automation.

» A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

« A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

» A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
» Asingle CQX router with a captive CQX panel (and optional remote CQX panel).

Stand-alone networks of CR6400 routers and panels are distinguished from stand-alone
networks composed of other types of routers and panels because their user interfaces are
different.

However, in a CRSC network, CR6400 routers and panels can be freely mixed with CR Series
routers and panels of other types, because all routers and panels are completely
configurable and do not rely on “default” behaviors.

CRSC Networks

Operation of a CRSC network can vary from very simple to very complex. There are many,
many options and many factors to consider.

Refer to the CRSC User’s Guide for detailed information regarding options.
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Operating in an NV9000 Network

Chapter 8 provides operating instructions for NV9000 router control systems that use CR
Series routers (and panels).

For information regarding CQX routers, see Chapter 9, Operating CQX Routers.

For information regarding CR6400 routers, see Chapter 10, Operating CR6400 Routers.

Summary
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Reminder
There are several ways to use the CR Series Compact Routers:
» A single stand-alone router with a “captive” control panel or with automation.
» A single stand-alone CR6400 router with a “captive” control panel or with automation.

» A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

« A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
» Asingle CQX router with a captive CQX panel (and optional remote CQX panel).

See the CRSC User’s Guide for detailed information about operating a CRSC network.

Stand-alone networks of CR6400 routers and panels are distinguished from stand-alone
networks composed of other types of routers and panels because their user interfaces are
different.

However, in an NV9000 network, CR6400 routers and panels can be freely mixed with
routers and panels of other types, CR Series or otherwise. All routers and panels are
completely configurable and do not rely on the “default” behaviors of CR Series devices, but
function according to the principles of the governing NV9000 system.

101



Operating in an NV9000 Network

NV9000 Networks

NV9000 Networks

In an NV9000 router control system, it is the system controller that is the focal point of the
system —the “clearing house” for all commands and responses. Remote panels are
comparatively simple panels under NV9000. Their function set includes these buttons:
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Source

A source button represents a source device (which provides a set of inputs to the
NV9000 network. The devices do not necessarily have to be connected to compact
routers.

Destination

A destination button represents a destination device (which comprises a set of outputs
in the NV9000 network. The devices do not necessarily have to be connected to
compact routers.

Salvo

In the context of CR Series remote panels, a salvo is system salvo (as opposed to a “local”
salvo or any other kind). A system salvo is a sequence of NV9000 commands, such as
Take, Lock, Release, or Pause, that executes when the salvo button is pressed. System
salvos are stored in the system controller. System salvos are defined in NV9000-SE
Utilities.

A Note that NV9000 system salvos are not the same as CRSC salvos.

Previous source

A ‘Previous Source’ button is like an “undo” button: when you press it, the connection(s)
to the source(s) previously routed to a destination is restored.
Undefined.

Some remote panel buttons can be left undefined. These buttons do nothing and are
unlit.

A remote panel under an NV9000 network is not the same as a remote panel under a CRSC

network.

A remote panel has two further considerations (during configuration):

Default destination.

The default destination is a destination selected for the panel at power-up. That
destination remains selected until an operator selects another destination at the panel.
Status monitor.

The status monitor is a destination device (such as a video monitor) on which the
output(s) of the currently selected destination are replicated. When you select a

different destination, the status monitor output reflects that change. When you select a
different source for a destination, the status monitor output reflects that change also.
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Modes

References

Because of the possibility of a default destination, a remote panel can function in two ways:
asamx 1 panel oras mx n panel.
 Takes under an m x n setup require an operator first to press a destination button, then
a source button.
» Takes underan m x 1 (i.e., a single-destination) setup require an operator to press only
a source button.

These are the minimum. Breakaway takes can involve much button pressing to select
sources for different levels.

Refer to NV9000 Router Control Systems on page 185 for information about using an
NV9000 router control system.

Refer to whatever NV9000 documentation you can obtain for information about operating
an NV9000 router system. The NV9000-SE Utilities User’s Guide provides some background
information about NV900 router control system concepts, and has functional descriptions
of most Grass Valley NV96xx control panels.
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Operating CQX Routers

Chapter 9 provides operating instructions for CQX routers (and panels).

Summary
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Reminder

There are several ways to use the CR Series Compact Routers:
» Asingle stand-alone router with a “captive” control panel or with automation.
« Asingle stand-alone CR6400 router with a “captive” control panel or with automation.

» A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

» A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

» A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

» A network of routers under an NV9000 router control system.
» A single CQX router with a captive CQX panel (and optional remote CQX panel).
See the CRSC User’s Guide for detailed information about operating a CRSC network.

Note that CR6400 stand-alone routers and networks are distinguished from other types of
stand-alone routers and networks because the user interfaces are different. See Chapter 10,
Operating CR6400 Routers.

CQX Routers

A “clean and quiet” (CQX) router is one that performs smooth transitions in both video and
audio. There are 3 models supporting 3 video formats: 3Gig, HD, and SD.
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CQX Routers

The “clean and quiet” (CQX) control panel is used with the CQX router. It has 4 dedicated
transition type buttons (cut, v-fade, cut-fade, and fade-cut) and 3 dedicated transition rate
buttons (slow, medium, and fast).

Knurled Screws (2) Power Supply LEDs
Panel Lock

Dest. Lock

00007 AOOOOO00 =m0

Transition Type

0000 IDEDOCEITO 0000

2COX 6 Aux 4 Transition Type Buttons 3 Transition Rate Buttons Unused Buttons (for future enhancements)
Destinations Destinations ...

16 Source Buttons

The transition buttons appear in this ordering:

o Lo [T ao Lo [ | [T [T s [

Transition Type Transition Rate

Cut V-Fade Cut-Fade Fade-Cut Slow Med Fast

The panel is not configurable at present. (A slow transition is fixed at 3 seconds; medium, at
2 seconds; and fast, at 1 second. A cut transition is instantaneous for video; the audio ramps
down over 3 frames and ramps back up over 3 frames. See CQX Transition Rates on

page 175 for more detail.)

At present, the concept of levels does not apply to the CQX router.

The router can be used with a captive panel (mounted on the router) or a remote panel
(mounted on a remote panel module and connected to the router through an Ethernet
switch).

(Itis possible to control the router using an third-party automation system but this
document does not address automation.)

The CQX router models each have 2 CQX outputs and 6 auxiliary outputs. The CQX outputs
exhibit smooth transitions. The auxiliary outputs are “normal” outputs.

Bypass 1,2
Inputs 1-8,BNC, 75Q (BNC, 75Q) Inputs 9-16, BNC, 75Q

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16,
1 (0)(0)(9)(9)(e)(e)(0)(e)(e)(0)(e)(e)(e)(e)(e)(e)(e)(®
=/ \ = =/ \/\ &/ &/ &/ /) = = )\ = =/ \ /) \ /&)
BYP1 BYP2
ANGONANCANGANTUNS

— C
= E146505 = = = 7
QN Qo OUT ()
NG
Video Reference GPIO Interface CQX Outputs Aux Outputs, BNC, 75Q

(BNC, 75Q))
The CQX router models also have 2 bypass video inputs in addition to the 16 video inputs.

The bypass inputs become active if the router loses power. The bypass relay switches when
it loses power, causing the bypass video sources to be routed to the CQX outputs.

The CQX router models each have a GPIO connector (DB25) that supports 16 TTL-level
inputs and 4 high-power outputs, all optically isolated. Each of the 16 GP inputs switches a
corresponding video input to CQ output 1. The GP outputs represent status and alarms.

~
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Operation

Startup

Takes

To power up a router, connect the 4-pin connector of the power supply to PS1 or PS2. Then
plug the power supply into AC power outlet. If you have chosen to use two power supplies
for redundancy, connect one to PS1 and the other to PS2.

At power-up, the router loads stored program code into its internal FPGA and restores its
previous operational state. (The “state” includes the crosspoint map between inputs and
outputs and which of the outputs are locked.)

A Ifarouter’s rotary switch is set to the 0 position, the router reverts to the factory-default
state, not its previous state.

At power-up, the router detects the presence or absence of a video reference signal. It takes
about 10 seconds to lock to the reference rate.

At power-up, a control panel’s ‘Panel Lock’ button is on (red). You must turn panel lock off
before you can use the panel.

Level selection is disabled because the concept of levels does not apply to CQX routers.

Takes on a CQX panel involve transition type and rate when the destination selected is one
of the 2 CQX destinations. Takes do not involve transition type and rate when the
destination is one of the 6 auxiliary outputs.

To perform a CQX take, first press a CQX destination button. Then, optionally, choose a
transition type and rate. Then, press a source button. The take occurs nearly immediately
(about 5 frame periods later so that the video processor has time to lock to the new video
source).

To perform an auxiliary take, simply press an aux destination button and then a source
button. The take occurs immediately (without a transition effect).

When you press a destination button, it tallies high (amber). The button for the source that
corresponds to the selected destination also tallies high (green). When you press another
source button, the old connection is lost (after the transition), the old source button goes
low tally, and the new source button goes high tally.

Pressing another destination button starts a new route.

A If adestination is locked, it will be low-tally red. If you press its button, it will go high-
tally red. You cannot perform a take for a destination that is locked. See Locks,
following.
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Locks

Locks

Selected Destination —
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The CQX panel has 7 function buttons. Only panel lock and destination lock are active. The
other 5 buttons are disabled:
Destination Lock - — Panel Lock

)

Panel Lock

Pressing ‘Panel Lock’ disables the control panel. Only the panel lock button remains
enabled. Pressing it again re-enables the control panel.
— Panel Lock

When the control panel is locked, the lock button is bright red and the state of the entire
control panel is protected. Changes from the control panel are disabled. The panel lock
button is low tally green when the control panel is not locked.

The ‘Panel Lock’ button also prevents takes controlled by the GP inputs. If this panel is a
captive panel, the lock will also prevent takes from a remote panel.

Destination Lock

Destination lock prevents selecting another source for the currently selected destination.
To lock a destination, press the destination button, then press Destination Lock. This
sample shows DST 5 locked to SRC 3:

Locked Destination

The destination lock button immediately goes high tally red and the current source and
destination are high tally, with the destination button red. Changes to that destination are
disabled. If you subsequently press a destination button that is locked, the button goes
high tally (red), its source goes high tally (green) and the destination lock button goes high
tally, as this sample shows.

Changes to other destinations are, however, enabled, and specifically, you can route the
source that feeds a locked destination to any number of other destinations.

After you select another (unlocked) destination, the locked destination goes low tally red.
This illustration shows DST 1 selected and DST 5 locked. Because DST 1 is not locked, the
Destination Lock button is low tally amber.

Destination Lock ]

L Locked Destination
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To unlock a destination, press the destination button and then press Destination Lock
(again). The destination button reverts to amber and the Destination Lock button goes low
tally. This illustration shows DST 5 selected and no longer locked:

Source VIR

a 1 2 3 4 s
-
Dest E E E E m

109



Operating CQX Routers
Locks

110



Operating CR6400 Routers

Chapter 10 provides operating instructions for a single CR6400 router or a network of

CR6400 products.

Summary
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Reminder

There are several ways to use the CR Series Compact Routers:
» A single stand-alone router with a “captive” control panel or with automation.
» Asingle stand-alone CR6400 router with a “captive” control panel or with automation.

+ A network of stand-alone routers (other than CR6400 routers), possibly with remote
panels, possibly with captive panels, and with or without automation.

» A network of stand-alone CR6400 routers, possibly with captive panels, and with or
without automation.

o A CRSC network of routers and remote panels with or without automation. Here, the
panels and routers are configured using CRSC.

+ A network of routers under an NV9000 router control system.
» Asingle CQX router with a captive CQX panel (and optional remote CQX panel).

See the CRSC User’s Guide for detailed information about operating a CRSC network.

CR6400 stand-alone routers and networks are distinguished from other types of stand-
alone routers and networks because the user interfaces are different. See Chapter 10,
Operating CR6400 Routers.

CR6400 Terms

This chapter describes two of the ways to use the CR6400 routers and the CP6464:
» Asingle stand-alone CR6400 router with a “captive” CP6464 control panel.
« A network of stand-alone CR6400 routers with a captive panel (or panels).
CR6400 routers and panels can also be used in CRSC networks and NV9000 networks. See

Chapter 7, Operating a CRSC Network, or Chapter 8, Operating in an NV9000 Network for
information.
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Terminology

Terminology

It is essential for the material that follows to define the terms “source” and “destination.”

In general, the terms source and destination refer to devices (e.g., VTRs, cameras, monitors)
that can be connected to the I/O cards of the router. In discussions of routers, we usually
think of sources and destinations only as the connectors to which a device is connected
and we ignore the devices. (In fact, the router functions properly regardless of whether it is
actually connected to any devices.)

A port is a single connector (DIN 1.0/2.3) on a router.
An input port, or just input, is one that receives a signal.

An output port, or just output, is one that sends a signal.

For a Single CR6400 Router
1 Asourceis a one input at the rear of the MRC router.
2 A destination is one output at the rear of the MRC router.

A MRC router has a 64x64 switching matrix and thus supports up to 64 inputs and 64
outputs.

For a CR6400 Network

1 Asourceis set of N inputs on the routers in the network, where N is the number of
routers. A source uses the same input on all N routers.

For example, source 12 comprises input 12 on router 1, input 12 on router 2, input 12
on router 3, and input 12 on router 4. (All available levels are included in the source.)

2 Adestination is set of N outputs on the routers in the network, where N is the number
of routers. A destination uses the same output on all N routers.

For example, destination 55 comprises output 55 on router 1, output 55 on router 2,
output 55 on router 3, and output 55 on router 4. (All available levels are included in the
destination)

3 If the operator chooses source J and destination K, then input J is taken to output K on
all enabled levels. (A level — i.e., a router — is enabled when a level button selects it.)

Breakaway can occur when you choose different levels for separate takes to the same
destination. (Breakaway is an undefined concept for a single router.)

A MRC network supports up to 64 sources, each of which can comprise up to 4 inputs, and
supports 64 destinations, each of which can comprise up to 4 outputs.

Stand-Alone CR6400 Router
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A “stand-alone” router is one operated independently with an attached CP6464 control
panel.

(Automation is possible, but this document does not address automation.)
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Startup

Takes

To power up a router, connect the 4-pin connector the power supply to PS1 or PS2. Then
plug the power supply into AC power outlet. If you have chosen to use two power supplies
for redundancy, connect one to PS1 and the other to PS2.

At power-up, the router loads stored program code into its internal FPGA and restores its
previous operational state. (The “state” includes the crosspoint map between inputs and
outputs and which of the outputs are locked.)

A [farouter’s rotary switch is set to the 0 position, the router reverts to the factory-default
state, not its previous state.

At power-up, the router detects the presence or absence of a video reference signal.

At power-up, a control panel’s ‘Panel Lock’ button is on (red). You must turn Panel Lock off
before you can use the panel.

At power-up, a control panel lights one of its level buttons, if the rotary switch of the router
on which itis mounted is set to a value in the range 1-4. If the rotary switch is set otherwise,
the control panel does not light any level button. In any case, all level buttons are
inoperable because, for a single stand-alone MRC, level selection is disabled.

There are 4 very simple steps to perform a take (using a CP6464 panel):

1 Press the destination mode button. (The selection buttons turn amber, representing
destinations.)

2 Press one of the selection buttons to select a destination. The destination’s button goes
high-tally. It will be red if the destination is locked and the take will not be allowed.)

3 Press the source mode button. (The selection buttons turn green, representing
sources.)

4 Press one of the selection buttons to select a source. The source’s button goes high-
tally. The take is complete.

Example

You want to route input 4 (VTR2) to output 5 (MON1). The monitor is presently connected
to input 3 (VTR1).

1 Press the ‘Destination Mode’ button. The selection buttons turn amber. Then press
selection button 5. It is labeled ‘MONT1" in this example. It goes high tally:

1 2 3 4 5 6 7
17 18 19 20 2 2 23

Destination Mode
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2 Press the ‘Source Mode’ button. The selection buttons turn green. Then press selection
button 4. The button for input 3 goes low tally and selection button 4 (VTR2) goes high-
tally.

Source Mode

3 The take is complete.

The panel remains in source mode until you again press ‘Destination Mode"' If you
forget to which destination you made the route, the destination will be high-tally when
you press ‘Destination Mode'

A If adestination is locked, it will be low-tally red. If you press its button, it will go high-
tally red. The panel remains in destination mode. You cannot perform a take for a desti-
nation that is locked. See Locks.

Locks

The CP6464 has 12 function buttons. Two of the function buttons are locks:
Destination Lock —] — Panel Lock

Panel Lock

Pressing ‘Panel Lock’ disables the control panel. Only the Panel Lock button remains
enabled. Pressing it again re-enables the control panel.

When the control panel is locked, the lock button is bright red and the state of the entire
control panel is protected. Changes from the control panel are disabled. The panel lock
button is low tally green when the control panel is not locked.
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2. Destination

Locked
Destination

Selected
Destination

Destination Lock
Destination lock prevents selecting another source for the currently selected destination.
To lock a destination,

1 Press the ‘Destination Mode’ button.

2 press the desired selection button.

3 Press ‘Destination Lock

This sample shows destination 5 locked:

1 a 3 4 5 6 7
17 18 19 20 2 2 23

3. Destination Lock
1. Destination Mode

(Press ‘Source Mode' to see the source that feeds the destination. The button for that source
is high-tally.)

If you subsequently press a button for a destination that is locked, the button goes high
tally (red), and the Destination Lock button goes high tally, as this example shows.

Other destinations remain unchanged, whether locked or unlocked, and specifically, you
can route the source that feeds a locked destination to any number of other destinations.

When you select another (unlocked) destination, a locked destination goes low-tally red.
This illustration shows destination 1 selected and destination 5 locked. Because the
selected destination is not locked, the ‘Destination Lock’ button is not red, but low-tally

amber.

To unlock a destination, press the selection button for the destination and then press
Destination Lock (again). The selection button for the destination reverts to amber and the
‘Destination Lock’ button goes low-tally amber.

Stand-Alone CR6400 Network

Startup

A stand-alone network includes 1-4 MRC routers, one CP6464 panel, and an Ethernet
switch.

To power up a router or a remote panel module, connect the 4-pin connector the power
supply to PS1 or PS2. Then plug the power supply into AC power outlet. If you have chosen
to use two power supplies for redundancy, connect one to PS1 and the other to PS2.
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Level Selection

At power-up, a router loads stored program code into its internal FPGA and restores its
previous operational state. (The “state” includes the crosspoint map between inputs and
outputs and which of the outputs are locked.)

At power-up, a router detects the presence or absence of a video reference signal.
At power-up, routers “discover” the presence and state of other routers in the network.

At power-up, a control panel’s ‘Panel Lock’ button is on (red). You must turn ‘Panel Lock’ off
before you can use the panel.

There must be from 1 to 4 routers whose levels are distinct and in the range 1-4. The level
buttons on the panel that correspond to the levels of the routers are illuminated and
operable.

If the levels are not distinct, your network will not perform correctly.

Level Selection
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A video or audio device typically receives or transmits signals of several types. A VTR might
handle HD, SD, AES, and machine control signals that need to be switched simultaneously.
The different signal types are considered “levels” in a router network.

In a stand-alone MRC network, multiple levels can be taken to a destination simultaneously
(in a single button press).

In a stand-alone MRC network, multiple levels of a destination can be locked
simultaneously (again, in a single button press).

Example

Two levels, HD and AES, are taken from the VTR to the monitor:

HD HD
AES AES

VTR MON

Routers

The four level buttons on a control panel correspond to the four router levels, with level 1
on the left and level 4 on the right.

(Destination Lock) D D (Panel Lock)
L O] O O
1 2 3 4

Levels

(Router + Panel)

A level button is illuminated (in amber) if a router at that level is present in the network. The
button is dark if not.

A level button is high-tally when the level is selected and low-tally when not.

Exceptions

In most cases, the level buttons are toggles: press the level button to select the level, press
the button again to deselect the level. However, there is an exception: when you have
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Takes

Locks

selected all the levels in your network, pressing any level button deselects the other levels
and leaves the one you pressed selected.

Another exception is when you have only one router in your network. Pressing the level
selection button has no effect. The single router is always selected.

A network of routers is capable of multi-level takes.

Follow these steps to perform a multi-level take:

1 Press the level buttons on a panel to select the levels for the take. Be aware of the level
selection exceptions, listed under Exceptions above. The buttons for selected levels are
high-tally.

2 Press ‘Destination Mode..

3 Select a destination.

4 Press ‘Source Mode'

5 Select a source.

The take is complete. A routing switch occurs on each level you selected at the remote
panel module.

Performing locks in a network is almost the same as performing locks for a stand-alone
MRC. However, please note:

* Pressing ‘Panel Lock’ locks that panel and no other.

« A destination lock locks a destination on all selected levels. The lock state of a
destination is not changed on unselected levels.

If all the selected levels of a destination are locked, the destination button is red. If some
of the selected levels of a destination are unlocked, the destination button is amber.

1 Adestination locked at one control panel cannot be unlocked at another control panel.
A Be sure to unlock any locks before removing a panel from a network!

As previously stated, two of the function buttons are locks and four are level buttons. Two
others are destination mode and source mode.

Destination Lock —] — Panel Lock

Level selection buttons

This illustration shows a system that has 3 levels (1-3), two of which are selected. Buttons
for selected levels are high-tally. The button for (non-existent) level 4 is dark.
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Locks

Panel Lock

Pressing ‘Panel Lock’ disables the control panel on which you press ‘Panel Lock’ Only the

‘Panel Lock’ button remains enabled. Pressing it again re-enables the control panel.

PS1 @
m PS2@

When the control panel is locked, the Panel Lock button is bright red and the state of the

entire control panel is protected. Changes from the control panel are disabled. The ‘Panel

Lock’ button is low tally green when the control panel is not locked.

A Remember that a ‘Panel Lock’ button locks that panel only. It does not lock any router,
other control panels, or the network.

Destination Lock

Destination lock prevents an operator from selecting another source for the currently

selected destination. In a network, sources and destinations comprise one or more levels.

When you lock a destination, it is locked on the levels you select. And when you unlock a

destination, it is unlocked on the levels you select.

A Tounlock the destination completely, you must select exactly the levels on which it was
locked. But, after you lock a destination on levels, it is difficult to remember on which
levels you have locked it.

To lock a destination,

1 Press level buttons on a panel to select the intended levels.
The following illustrations show a system that has 3 levels (1-3), two of which are
selected. Buttons for selected levels are high-tally.

2 Press ‘Destination Mode"

3 Press the selection button for the destination you want to lock.

4 Press ‘Destination Lock’

This sample shows destination 5 locked on levels 2 and 3, but not level 1:
Locked —a—2— R k|
Destination o o o =
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Destination Lock

When you press ‘Destination Lock;, immediately goes high-tally red and the selection
button for the destination goes high tally red. Changes to that destination are disabled on
all selected levels. If you subsequently press a destination button that is locked, the button
goes high tally (red), and the Destination Lock button goes high tally, as this sample shows.
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Locked
Destination

Selected
Destination

Changes to other destinations remain enabled and other destinations remain unchanged,
whether locked or unlocked. Note that you can route the source that feeds a locked
destination to any number of other destinations.

When you select another (unlocked) destination, a locked destination goes low-tally red.
This illustration shows destination 1 selected and destination 5 locked. Because the
selected destination is not locked, the ‘Destination Lock’ button is not red, but low-tally
amber:

1 2 3 0 5 6 7
17 18 19 20 2 2 23

To unlock a destination,
1 Press level buttons on a panel to select the intended levels.
2 Press ‘Destination Mode'
3 Press the selection button for the destination you want to unlock.
4 Press ‘Destination Lock’.

This will clear the lock on the locked levels you have selected and set the lock on
unlocked levels you have selected.
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Maintenance

Chapter 11 provides instructions regarding maintenance.

This document does not address maintenance of NV9000 equipment.

Summary

Prevention ..... ... e 121

TroUbIE-SROOLING . ...ttt et et et et 121
Prevention

There are no user-serviceable parts in the compact routers, control panels, or remote panel
modules. No CR Series product requires any physical maintenance. However, we
recommend that you keep your devices free of dust, water, and contaminants, and ensure
that cables are organized so that they do not short, kink, or break.

Check periodically that your power supplies are working, especially if you are using the
second power connections for redundancy.

Occasionally, Grass Valley releases new versions of Compact Router software and firmware.
If you order a new router and your existing routers have older software and firmware, the
new and the old products might be incompatible. If you experience difficulties with new
routers, contact Grass Valley to request software and firmware upgrades.

Update all your network (CR Series) devices to the same firmware revision.

If a router fails, you can perform certain simple diagnostics. Call Grass Valley if the problem
cannot be solved easily.

Trouble-Shooting

If a CR Series device (router, control panel, or remote panel module) malfunctions, first
examine all input and output connections, all network connections, and all power
connections. Verify that cables are secure at both ends and that they are not broken.
Determine that video sources and destinations are on and functioning properly. Verify that
the video reference is functioning.

If everything else in your system is functioning properly, the problem is at the device. Here
are some problems that can occur:

« The LED corresponding to your power supply connection does not illuminate.
» Noisy transitions.
» The router gets power, but does not work properly or fails to “remember” its settings.
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Power Supply LED Does Not llluminate

Power Supply LED Does Not Illuminate

If the device is otherwise functioning properly, the problem is a faulty LED. (Call Grass Valley
for service.) If the router is not functioning at all, take the following steps.

Determine whether the external power supply delivers power. (If you cannot do this, call
Grass Valley.) If it does deliver power, try using the other PS connector. If neither connector
works, the router is “dead.” If one PS connector works and the other doesn't, the router is
defective.

The CRPS1 power supplies from Grass Valley have an indicator lamp. If the indicator lamp is
off, either the power supply is dead or the AC socket is defective or not connected. Try
plugging the power supply into another socket that you know is working. If the power
supply’s indicator light remains off, the power supply is dead. Otherwise, the AC socket was
the problem.

Noisy Transitions

122

Try using a video reference to align video (and audio) transitions with the sync in the video
reference.

Verify that the video reference signal is appropriate for the router, well-formed, and
terminated.

A If you use one of the composite analog signals (525 or 625) as a reference for an HD
router, you will probably introduce switching transients. Because SMPTE specifies the
switch point for HD as NTSC line 4, using an SD reference might cause the switch point
to occur at the wrong place in the HD stream. You might see switching transients. (The
SD switch point is specified as NTSC line 10.) Embedded audio will have a noticeable
discontinuity.

CQX Routers

The router will switch at the correct point for HD if its ‘Mode’ switch setting is an HD
standard. See Mode Rotary Switch on page 87 for switch setting details.

For the auxiliary outputs, the video must be aligned to the reference to avoid noisy
switches. For the CQ outputs, the video has only to be within +3 lines of the video
reference.

A Because of processing delays, a video signal might not line up perfectly with a plant’s
timing, i.e, its reference signal. Aux outputs ignore timing and switches according to
the reference. The 2 CQ outputs, on the other hand, allows a certain amount of delay by
accepting the video within + 3 lines of the plant reference. The CQX determines how
early or late the video stream is with respect to the video reference, then delays it so
that the output video occurs 3 lines after the reference. Doing this allows it to process
the video and to perform a clean switch.

If the video is outside the * 3-line window, the CQX does not process the video. Instead,
it uses the non-sync bypass (not emergency bypass) to route the video, so that the
switch behaves like an auxiliary output. As with auxiliary outputs, the bypass can result
in glitches in the video and audio, because no processing is being done.
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Router Functioning Improperly

If the router gets power, but the router does not transmit signals properly or does not
switch properly, the router has an indeterminate problem. Call Grass Valley.

A Level selection can be confusing: when all levels are selected, level buttons are not
toggles. Pressing a level button in this situation turns off all other levels and leaves the
one you selected on. This is by design. Do not think this is a malfunction.

A Occasionally, a button press will fail to make contact. Press the button firmly and
straight in. If a button continues to fail, the control panel, router, or remote panel
module might be broken or you might misunderstand something about the way the
routers work.

If a router malfunctions, try resetting the router. Either set its rotary switch to 0 and cycle
power or select the router in CRSC and click ‘Reset Router’.

A control panel powers up in ‘Panel Lock’ state. The ‘Panel Lock’ button at the top right is
bright red. Be sure to press ‘Panel Lock’ once (it turns low-tally green) so that the panel can
operate.

Network Failure

Determine whether the Ethernet switch has power. If it has power, check whether the
switch is broken. A quick check is to see whether the switch’s activity lights are on or active.

Check the amber and green lights on the Ethernet port on your router or remote panel
module. These should be on and steady (not blinking).

Check your cables. They might be defective or of the wrong type. If your devices are very far
apart, the cable might be too long.

Again, check power.

CRSC Failures

CRSC failures are not likely to occur. But in rare instances, you may experience difficulties:
1 CRSC doesn’t launch or misbehaves.

If your system crashed at any time, CRSC might have been damaged. Try reinstalling
CRSC. The installation might be defective if CRSC fails immediately after installation.

2 CRSC does not detect some or all of the devices in your network.

Itis possible that you configured the IP address of your PC incorrectly. Note that the PC
must not use DNS or DHCP on the compact router network. Refer to Levels and IP
Addresses in CRSC Networks, on page 60, for more information.

Router or remote panel module software or firmware is out of date. Get updates from
Grass Valley. Remove suspect devices one-by-one to see whether the network
stabilizes. Rescan the network in CRSC each time you do so.

You have duplicated levels or IP addresses. Router behavior in this case is
unpredictable. Unless you have assigned IP addresses to your routers and remote panel
modules, remote panel modules must have distinct rotary switch settings (1-F) and
routers must have distinct rotary switch settings.
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CRSC Failures

Itis possible that you have more than 8 routers or more than 16 remote panel modules.
Results are not predictable if you do.

Please report all CRSC failures to Grass Valley.
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Technical Details

Chapter 12 provides electrical, video, audio, and mechanical specifications for the CR Series.

Summary
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Power Specifications

CR Series Router and Remote Panel Module Power Specifications

Specification

Detail

DC power

External power supply: 12VDC+10%, 5A.

Power consumption

15W nominal
10W nominal
15W nominal
10W nominal
20W nominal
15W nominal
25W nominal
20W nominal

88 3Gig, SWB, SD)
8x8 3Gig, SWB, SD, non-reclocked)
16x4 3Gig, SWB, SD)
16x4 3Gig, SWB, SD, non-reclocked)
16x16 3Gig, SWB, SD)
16x16 3Gig, SWB, SD, non-reclocked)
32x4 3Gig, SWB, SD)
32x4 3Gig, SWB, SD, non-reclocked)
35W nominal (32x32 3Gig, SWB, SD)
25W nominal (32x32 3Gig, SWB, SD, non-reclocked)
5W nominal (8x8AES)
5W nominal (16x4 AES)
6W nominal (16x16 AES)
10W nominal (32x32 AES)
7W nominal (8x8 analog video)
7W nominal (16x4 analog video)
9W nominal (16x16 analog video)
16 W nominal (32x32 analog video)
15W nominal (8x8 analog audio)
15W nominal (16x4 analog audio)
18 W nominal (16x16 analog audio)
(
(
(

40W nominal (32x32 analog audio)
12W nominal (16-port machine control)
22 W nominal (32-port machine control)
33 W nominal (16x2 CQX router)

77 W max (CR6464-3Gig router)

55 W max (CR6464-AES router)

Regulatory

UL listed and CE compliant.

PS0001 Power Supply Specifications

Specification

Detail

AC power 90-264 VAC (127-300VDC), 47-447 Hz.
Inrush current < 50A at 230VAC, cold start, at 25°C,
Input current < 2.0A rms at 115VAGC; < 1.0A at 230VAC.
DC power <60W, 12VDC, 5A (5.4A peak), Regulation + 2%. Ripple < 120mV.
Efficiency Efficiency > 80% at full load typical, 115VAC.
Weight 1.06 Ib (0.48 kg).
Regulatory UL listed and CE compliant.
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The power supply is a Grass Valley PS0001-00:

T
2 —
L it |

524
[133.0]

Indicator LED

X [lal?f,] ﬁé@“ﬂl: E—=
l \

AC Input DC Output

Fig. 12-1: The power output has Molex 4-pin plug.

See Power Cord Retention for the PS0001 and PS0012 Power Supplies on page 191.

CR6400 Power Supply Specifications

Specification Detail

AC power 120-240VAC, 50-60Hz, up to 2.0A.
DC power 48VDC, 160W max, 3.34 A max
Ripple and Noise <240mVp-p

Efficiency Typically 94%

Weight 1.45 |b (0.66 kg).

Regulatory UL listed and CE compliant.

The power supply is an Grass Valley part PS0012-00:

35.0 1 175.0 [2.83]
1.38] ‘

Fig. 12-2: Power Supply

Its power output has a 4-pin plug:

zl\'ﬁ/\, 3 Pins 1 and 4 are +48V;
104 Pins 2 and 3 are ground, nominally OV. The metal ring is ground also.

The power supply’s output is rated at 48VDC, 160 W max, 3.34 A max.
Its input is rated for 120-240VAC, 50-60Hz, and 2.0A.
See Power Cord Retention for the PS0001 and PS0012 Power Supplies on page 191.
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Reference Specifications

CR Series Video Reference Specifications

128

Detail

Connectors: 2 BNC (1 pair, loop-through), non-terminating, 75Q
characteristic impedance. All digital routers (HD, SD, AES) accept these video

reference rates:

Composite HD Tri-level

525i/59.94 720p / 23.98 1080i / 47.95 1080p / 23.98

(NTSC) 720p /24 1080i / 48 1080p /24

625i/50 720p /25 1080i / 50 1080p /25

(PAL) 720p /29.97 1080i / 59.94 1080p / 29.97
720p /30 1080i / 60 1080p /30
720p /50 1080p / 50
720p / 59.94 1080p / 59.94
720p / 60 1080p / 60

Input level range: 500mVp-p to 2Vp-p
Input return loss: > 40dB, to 6 MHz

Machine control routers do not have video reference connectors.

Compatibility between Video Formats and Reference Rates

Video
Format

Comp

Tri-Level Sync

720p / 23.98

PAL (625i50)
720p /24

720p / 25

720p /30
720p / 50
720p / 59.94
720p / 60

1080i / 47.95
1080i / 48

1080i / 50
1080i / 60
1080p / 23.98
1080p / 24
1080p / 25

1080p /30
1080p / 50

1080p / 59.94
1080p / 60

525i/59.94

N INTSC (525i59.94)

N\ |720p/29.97

N [1080i/59.94

< | 1080p / 29.97

625i/50

AN

AN

AN

AN

720p /23.98

720p /24

720p /25

720p /29.97

720p /30

720p /50

720p / 59.94

720p / 60
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Video
Format

1080psf /
23.98

1080psf / 24

1080psf /
29.97

1080psf / 30

1080i / 50

1080i/59.94 |v

1080i / 60

1080p / 23.98

1080p / 24

1080p / 25

1080p / 29.97

1080p /30

1080p / 50

1080p /59.94 | v

1080p / 60
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Physical Specifications

130

CR Series Router Specifica

tions for all CQX Compact Routers (3Gig, HD, and SD)

Specification

Detail

Dimensions Height: 1.72 in (43.7 mm), fits EIA 1 RU (1.75 in or 44.5mm),
Width: 19.0 in (482.6 mm).

Depth 9.50+0.01 in (241.3mm), enclosure.
10.15 in (257.8 mm) overall, including connectors,
10.97 in (278.6 mm) overall, with control panel, including
connectors.

Weight 1.71b (0.77 kg) without control panel.

Connectors Power: 2 connectors, Molex 4-pin, keyed.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

RS-422: 1 connector, 9-pin D type, usage determined by software,
SMPTE 207M.

Video reference: 2 connectors, BNC, 75Q.

I/0: BNC, 75Q). 26 connectors.

GPIO: DB25 (16 inputs, 4 outputs)

40-pin, for optional control panel

Grounding terminal

Copper, accepts 14-6 AWG.

CR6400 Router Specificati

ons

Specification

Detail

Dimensions Height: 3.47 in (88.1 mm), fits EIA 2 RU (3.50 in or 88.9mm),
Width: 19.0 in (482.6mm).

Depth 10.18+0.01 in (258.6 mm), enclosure.
<10.75in (273.1 mm) from front of rack to extended ground
screw

Weight 11.8 Ib (5.35kg) with no I/0 cards, without control panel.
15.3 Ib (6.94kg) with 4 1/0 cards, without control panel.

Connectors Power: 2 connectors, unusual type. See the drawing under

<Hyperlink Cell>Power Specifications on page 126.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

RS-422: 1 connector, 9-pin D type, usage determined by software,
SMPTE 207M.

Video reference: 2 connectors, BNC, 75Q.

Two 2x60 connectors for optional control panel.

Removable module

41/0 card slots at rear

1 crosspoint card slot at rear

1 control card slot at rear

1 fan module removable at the front

I/0 module types

SDI. AES

Grounding terminal

Copper, accepts 14-6 AWG.
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CR Series Router Specifications for All 3Gig, HD, SD, AES, and Analog Video Compact
Routers (Other than the CR6400 Routers)

Specification

Detail

1RU dimensions

Height: 1.72 in (43.7 mm), fits EIA 1 RU (1.75 in or 44.5mm),
Width: 19.0 in (482.6mm).

2RU dimensions

Height: 3.47 in (88.1 mm), fits EIA 2 RU (3.50 in or 88.9mm),
Width: 19.0 in (482.6mm).

Depth

0.693+0.01 in (17.6 mm), enclosure.

<1.29in (31.8 mm) from front of rack to extended ground screw,
< 1.41in (35.8mm) overall, to extended ground screw,

< 2.23in (56.6mm) overall, with control panel, to extended
ground screw.

1RU weight

16x16: 1.7 Ib (0.77 kg) without control panel.
16x4: 1.47 Ib (0.67 kg) without control panel.

2RU weight

32x32:3.231b (1.47 kg) without control panel.
32x4:2.69 Ib (1.22 kg) without control panel.

Connectors

Power: 2 connectors, Molex 4-pin, keyed.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

RS-422: 1 connector, 9-pin D type, usage determined by software,
SMPTE 207M.

Video reference: 2 connectors, BNC, 75Q).

I/0: BNC, 75Q. 16x16 routers: 32 connectors, 32x32 routers: 64
connectors, 16x4 routers: 20 connectors, 32x4 routers: 36
connectors.

1RU: 40-pin, for optional control panel,

2RU: 60-pin, for optional control panel.

Grounding terminal

Copper, accepts 14-6 AWG.

CR Series Analog Audio Router Specifications

Specification

Detail

1RU dimensions

Height: 1.72 in (43.7 mm), fits EIA 1 RU (1.75 in or 44.5mm),
Width: 19.0 in (482.6mm).

2RU dimensions

Height: 3.47 in (88.1 mm), fits EIA 2 RU (3.50 in or 88.9mm),
Width: 19.0 in (482.6mm).

Depth

1.55+0.01 in (39.4mm), enclosure.

<2.16 in (54.9mm) from front of rack to extended ground screw,
<2.28in (57.9mm) overall, to extended ground screw,

<3.10in (78.7 mm) overall, with control panel, to extended
ground screw.

1RU weight

16x16: 1.831b (0.830kg) without control panel.
16x4:1.711b (0.774 kg) without control panel.

2RU weight

32%32:3.091b (1.402kg) without control panel.
32x%4:3.001b (1.362kg) without control panel.
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Specification

Detail

Connectors

Power: 2 connectors, Molex 4-pin, keyed.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

RS-485: 1 connector, 9-pin D type, usage determined by software,
SMPTE 207M.

Video reference: 2 connectors, BNC, 75Q.

1RU: 40-pin, for optional control panel,

2RU: 60-pin, for optional control panel.

I/0 Connectors

CR1616-AA: 8 DB25s, each having 8 STPs (64 connections).
CR3204-AA: 9 DB25s, each having 8 STPs (72 connections).
CR3232-AA: 16 DB25s, each having 8 STPs (128 connections).

Grounding terminal

Copper, accepts 14-6 AWG.

CR Series Machine Control Router Physical Specifications

Specification

Detail

1RU dimensions

Height: 1.72 in (43.7 mm), fits EIA 1 RU (1.75 in or 44.5mm),
Width: 19.0 in (482.6mm).

2RU dimensions

Height: 3.47 in (88.1 mm), fits EIA 2 RU (3.50 in or 88.9mm),
Width: 19.0 in (482.6 mm).

Depth 0.693+0.01 in (17.6 mm), enclosure.
< 1.29in (31.8 mm) from front of rack to extended ground screw,
< 1.41in (35.8mm) overall, to extended ground screw,
<2.23in (56.6mm) overall, with control panel, to extended
ground screw.

1RU weight 1.311b (0.596 kg) without control panel.

2RU weight 2.211b (1.004 kg) without control panel.

Connectors Power: 2 connectors, Molex 4-pin, keyed.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

Serial: 1 connector, 9-pin D type, RS-485/422, usage determined
by software, SMPTE 207M.

1RU: 40-pin, for optional control panel,

2RU: 60-pin, for optional control panel.

I/0 Connectors

CR16-PR: 16 RJ-45, 1 Mb/s.
CR32-PR: 32 RJ-45, 1 Mb/s.

Grounding terminal

Copper, accepts 14-6 AWG.
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CR Series Control Panel Physical Specifications

Specification

Detail

1RU dimensions

Height: 1.66 in (42.2mm),
Width: 17.62 in (447.5mm).

2RU dimensions

Height: 3.41 in (86.6mm),
Width: 17.62 in (447.5mm).

Depth 0.50in (12.7 mm) enclosure,
0.82 in (20.8 mm) overall.
1RU weight 16x16:0.751b (0.34 kg),
16x4:0.70 1b (0.32 kqg),
16%2:0.69 Ib (0.31 kqg).
2RU weight 32x32:1.43b (0.65kg).
32%4:1.311b (0.59kg).
Connectors 1RU: 40-pin, to the Compact Router,

2RU: 60-pin, to the Compact Router.

CR Series Remote Panel M

odule Physical Specifications

Specification

Detail

1RU dimensions

Height: 1.72 in (43.7 mm), fits EIA 1 RU (1.75 in or 44.5mm),
Width: 19.0 in (482.6mm).

2RU dimensions

Height: 3.47 in (88.1 mm), fits EIA 2 RU (3.50 in or 88.9mm),
Width: 19.0 in (482.6mm).

Depth 0.693+0.01 in (17.6 mm), enclosure.
<1.29in (31.8 mm) from front of rack to extended ground screw,
< 1.41in (35.8mm) overall, to extended ground screw,
< 2.23in (56.6mm) overall, with control panel, to extended
ground screw.

1RU weight 1.06 Ib (0.48 kg) without control panel.

2RU weight 1.831b (0.83kg) without control panel.

Connectors Power: 2 connectors, Molex 4-pin, keyed.

Ethernet: 1 connector, 10/100BaseT, RJ-45 jack.

RS-422: 1 connector, 9-pin D type, usage determined by software,
SMPTE 207M.

1RU: 40-pin, for optional control panel,

2RU: 60-pin, for optional control panel.

Grounding terminal

Copper, accepts 14-6 AWG.
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Environmental Specifications

CR Series Environmental Specifications

Specification Detail

Operating temperature 0-40°C, ambient.

Relative humidity 0 to 90%, non-condensing.
Cooling No fan required, except for the analog audio routers.
Connectors

Serial Connector

The serial connector for all CR Series Compact Routers (including the CR6400 family
routers) has this pinout:

Gnd ‘@'
™\ Ne M
RX+ — | gqot—— TX*
Gnd f:: :: 5 — RX-
5 \——/
ne. @ Gnd
( ),

The connector is RS-485 and can be used as RS-422. It communicates at 38,400 Baud rate
(no parity, 8 data bits and one stop bit).

All compact routers also support RS-485 multi-drop.

Compact routers communicate using a subset of NVSP (NVISION serial protocol). They
accept any command and respond to the following commands:

0x01 Device Present

0x15 Extended Software Version Command
0x50 Take (without timestamp)

0x51 Destination Status

0x55 Lock Destination

0x58 Release Destination

0x59 Level Configuration

0x5D  Tally

Ox5E Salvo (without timestamp)

0x66 Destination LPR State

0x67 Machine Control Salvo Command
0x68 Expanded Tally Command

0x80 Error Response

0x81 Error Response to Sequenced Message

134



CR Series
User's Guide

Customers who want to operate the router through its serial port using an automation
system or an external control system may contact Grass Valley technical support for
information and to obtain the NVSP protocol document (which is essential).

The serial port of remote panel modules is presently non-functional.

DB25 Connectors

Analog Audio Routers

The analog audio routers use DB25 connectors. Each connector supports 8 inputs (or
outputs):

GND 8 No. 4 No.6 5 GND
+ 30 1 /O Connections
GND 11 No. 2 No.8 2 GN\D Number Stereo Designation
- 23 14 1 1L
+ 10 (n.c.)13 1R

2
Y (e 3 2L
O (s =
25 14 5 3L
GND 25 No. 1 No.7 16 GND 6 3R
- 12 3 -
+ 24 15 + 7 4L
GND 22 No. 3 No.5 19 GND 8 4R
-9 6 —

+ 21 18 +
For 16x16 routers, the connectors provide inputs (or outputs) 1-8, 9-16, 17-24, and 25-32,

respectively, and are labelled that way on the rear of the router. Inputs (and outputs) are
treated as 16 stereo pairs.

For 32x32 routers, the connectors provide inputs (or outputs) 1-8, 9-16, 17-24, 25-32, 33—
40, 41-48, 49-56, and 57-64, respectively, and are labelled that way on the rear of the
router. Inputs (and outputs) are treated as 32 stereo pairs.

For 32x4 routers, the connectors provide inputs 1-8, 9-16, 17-24, 25-32, 33-40, 41-48, 49—
56, and 57-64, respectively. The inputs and outputs are labelled accordingly. The inputs are
treated as 32 stereo pairs. The single output connector provides outputs 1-8 (4 stereo
pairs). The inputs and outputs are labelled accordingly.

GPIO Connections for CQX Digital Video Routers

The CQX routers use DB25 connectors for GPIO (general-purpose 1/0). The connector
supports 16 inputs and 4 outputs:

Inputs

13121109 8 76 543 21

,‘
5
o’
+ |

TTT

| ——e
| ——e

\rrrreeees
dunn

\_/\_/\_/\_/
\—/
Outputs 16 15 14,

= Inputs

The 16 inputs are in order on pins 1 through 16. The outputs are paired on pins 17-24. Pin
25 is ground.

135



Technical Details
GPIO Connections for CQX Digital Video Routers

Inputs

Each input circuit has an individual signal connection, but all the inputs share a single
ground connection:

+3.3V +3.3V

% 3.24K 10K
c L 2 to internal bus
Optical
Isolation

MOCD223-M

Id

1’3

Input n 4

m

Customer’s l
Switch (or /
Equivalent ¢

Logic) I

v

The input turns on (a positive-going pulse) when the signal is connected to ground (on the
connector). The positive-going pulse on input N switches video input N to CQ output 1,
where 1 <N < 16.

The router firmware debounces the inputs and requires about 100 ms between the positive
edges of pulses.

Optional Grounding

Outputs
The output circuit requires an external voltage source:
+2.5V
5121
Output n 1
1
Optical | « * !
Isolation | % | X 30V 1 Customer’s Load
from - :
internal bus
PS7221A-2A 1
1
1

g

The Schottky diode across the output limits applications to less than 30VDC.

The outputs represent alarm states.
« Output 1 (power supply).

If you have connected two power supplies and one malfunctions or is disconnected,
output 1 signals an alarm.

o Output 2 (video reference).

If the router has no video reference or the video reference is disconnected, output 2
signals an alarm.

o Output 3 (fans).
If any of the fans stop turning, output 3 signals an alarm.
» Output 4 (bypass).

If the router has no power at all, output 4 signals an alarm. (This condition can occur if
both power supplies fail or are disconnected or if main power fails.)

A GP output turns off to signal an alarm condition. When the CQX router is running
properly, all 4 GP outputs are on.
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Video Specifications

CR Series Digital Video Specifications’

Specification

Detail

3Gig

Auto re-clocking: 270Mb/s, and 1.483, 1.485, 2.966, and 2.970
Gb/s, or auto bypass. Pass-through: 10Mb/s to 3.0Gb/s

Input & output impedance: 75Q.

> 400m, Belden 1694A or equivalent, 270 MB/s.

> 150 m, Belden 1694A or equivalent, near 1.5GB/s.

> 100 m, Belden 1694A or equivalent, near 3.0GB/s.

> 80m, Belden 1694A or equivalent, near 3.0GB/s for CQX routers.
Input return loss: > 15dB, 5MHz to 1.5GHz.

Output level: 800mV pp + 10%.

Output offset: 0VDC £ 0.5V.

Output rise/fall time: < 135 ps.

Output overshoot: < 10% of amplitude.

Output timing jitter: < 0.2 Ul p-p.

Output alignment jitter: < 0.3 Ul at T00kHz

Output return loss: > 10dB, 1.5 GHz to 3.0GHz.

HD-SDI (SWB)

Data rates: up to 1.5 Gbps, reclocking at 143, 177, 270, 360 &
540Mb/s and 1.483 & 1.485Gb/s rates, automatic bypass for other
rates.

Input & output impedance: 75Q.

Cable equalization: up to 150m Belden 1694A or equivalent
cable, at 1.483Gb/s and 1.485Gb/s, and 400m at 143-540Mb/s.
Input return loss: = 15dB, 5MHz to 1.5GHz.

Output level: 800mV pp £ 10%.

Output offset: 0VDC £ 0.5V.

Output rise/fall time: < 270ps (20% to 80%).

Output overshoot: < 10% of amplitude.

Output jitter: < 0.2 Ul p-p.

Output return loss: = 15dB, 5MHz to 1.5GHz.

SD-SDI

Data rates: auto reclocking at 143, 177, 270, 360 & 540Mb/s and
automatic bypass for other rates.

Input & output impedance: 75Q.

Cable equalization: up to 300m Belden 1694A or equivalent
cable.

Input return loss: > 15dB, 5 to 540 MHz.

Output level: 800mV pp £ 10%.

Output offset: 0VDC £ 0.5V.

Output rise/fall time: 0.4 to 1.5 ns.

Output overshoot: < 10% of amplitude.

Output jitter: < 0.2 Ul p-p.

Output return loss: > 15dB, 5MHz to 540 MHz.

1. All compact SD, HD, and 3Gig video routers support DVB-ASI.
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CR Series Analog Video Specifications

Specification

Detail

Signal inputs (NTSC, PAL)

Input level: 1V p-p nominal.

Input range: £2V.

Input return loss: < -45 dB, DC to 6 MHz.
Input CMRR: > 60dB at 120 Hz.

Signal outputs (NTSC, PAL)

Output level: 1V p-p nominal.

Output offset: DC offset 0V £ 30 mV, relative to back porch.
Output return loss: < -45 dB, DC to 6 MHz.
Output-to-output isolation: > 90 dB at subcarrier frequency.

Signal specifications

Insertion loss: 0dB + 0.1 dB.

Frequency response: 0 dBr £ 0.05 dBr, DC to 6 MHz.
Crosstalk: < -65 dB, at subcarrier frequency.

Noise spectrum: < —60 dB (test signal: luminance ramp.
Differential gain: < 0.1% at subcarrier frequency.

Differential phase: < 0.1° at subcarrier frequency.

Delay scatter: < £0.65° at subcarrier, any input to any output.
Tilt: < 0.1%.

DC coupled system.

Video reference

Input level range: 500 mV p-p to 2V p-p.
Input return loss: > -40dB, DC to 6 MHz.

Audio Specifications

CR Series Digital Audio (AES) Specifications

Specification

Detail

Signal inputs

Signal type: AES3id (2 “mono” channels per input).
Sample rate: 32 kHz- 192 kHz.

Input level: 1V p-p nominal into 75 Q.

Input range: 200mV p-p to 3V p-p into 75 Q.

Input return loss: < -25 dB, from 100 kHz to 6 MHz.
Input connectors: BNC, 75 Q.

Signal outputs

Signal type: AES3id (2 “mono” channels per input).

Sample rate: async, 32 kHz—192 kHz; sync, 48 kHz.

Output level: TVp-p£10% into 75 Q.

Output offset: 0.0 VDC £ 50 mVDC, AC coupled.

Output rise/fall time: 4 ns—8ns.

Output jitter: < 1ns, in synchronous mode.

Output return loss: < =25 dB, from 100 kHz to 6 MHz.
Output-to-output isolation: > 40 dB, from 100 kHz to 6 MHz.
Output connectors: BNC, 75 Q.
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Compact Router Analog Audio Specifications.

Specification

Detail

Signal inputs

Input level: Up to 24 dBu.
Input impedance: > 20 kQ2.
Input CMRR: > 75 dBu.
Input connectors: DB25.

Signal outputs

Output level: Up to 24 dBu (unity gain).

Input to output level variations: = 1 dB, nominal.
Frequency response: < £+ 0.05 dB from 20 Hz to 100 kHz.
Output impedance: 50 Q, nominal.

THD and noise: < 0.002%.

Crosstalk: > 85 dB, worst case.

SNR: > 100 dB, relative to +24 dBu (20 Hz to 20 kHz).
Output connectors: DB25.

Drawings

The following drawings identify features and provide overall and critical dimensions. The
drawings are grouped as follows:

« 1RU Routers, Control Panels, and Remote Panel Modules

« CQX Routers and Control Panel

« 2RU Routers, Control Panels, and Remote Panel Modules

Please refer to the CR6400 Family User’s Guide for drawings of the CR6400 family routers

and panel.
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1RU Routers, Control Panels, and Remote Panel Modules

N
0 0
A K

—-—— :

al
=
e | |
&

§
ﬂ [{ All the 1RU compact routers have the same features
‘ B and dimensions at the front, except for the legends:
! H H E LegendProduct Category
g 2 g3 CR1616-3GigDigital Video Router
s 2 ﬂ [[ g g CR1616-HDDigital Video Router
z e § o CR1616-HD-NRDigital Video Router
: 8 & CR1616-SDDigital Video Router

H ® [“ CR1616-SD-NRDigital Video Router
‘ CR1616-AESDigital Audio Router

; 1 CR1616-AVAnalog Video Router

ﬂ ﬂ] CR1616-AAAnalog Audio Router

3 ol CR1604-3GigDigital Video Router
CR1604-HDDigital Video Router
CR1604-HD-NRDigital Video Router
CR1604-SDDigital Video Router
CR1604-SD-NRDigital Video Router
CR1604-AESDigital Audio Router
CR1604-AVAnalog Video Router
CR1604-AAAnalog Audio Router
CR0808-3GigDigital Video Router
CR0808-HDDigital Video Router
CR0808-HD-NRDigital Video Router

o=
oo jmemem oo

Screw Holes for Control Panel, 2x

=55
e

0.375 x 0.25 [9.5 x 6.35] Mounting Slots, 4x

i 3 CR0808-SDDigital Video Router
D g,# CR0808-SD-NRDigital Video Router
L o 5 CR0808-AESDigital Audio Router
dg @ CR0808-AVAnalog Video Router
‘ ‘ CR0808-AAAnalog Audio Router
‘?2‘54 CR16-PRMachine Control Router

Fig. 12-3: Front View of the 1RU Routers
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Fig. 12-4: Rear and Top Views of the 16x16 3Gig, HD, SD, and AES Routers
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Fig. 12-5: Rear and Top Views of the 16x4 3Gig, HD, SD, AES, and AV Routers
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Fig. 12-7: Rear and Top Views of the CR1616-AV
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146



CR Series
User's Guide

135 DNg '22Ua12J3Y 03PIA S8v-Sd

XpS10]S BUNUNOIN [SE'OXS'6] ST'OXSLED
I uey 6n1aND (samod)
75d
g-Lsindinp

= Aeit : [sciel [Lev]
ﬁ _Hw_uo sTL L
rO L Ezzuxm 2 ®‘\\ﬁ %

amod

Te-Sg sinduj -1 sindu 91-6 sinduj 8-Lsindu .c mod)

JEIIENE] LSd
[eLev] LT LL (22Tl 2680
[9°z8vl 0'6L

[g'es]  [6'98]

m Il ml lm ml lm lm @ M_ M
44 {44
f— f— — — — = — — — f— — — — L

147
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Fig. 12-11: Rear and Top Views of the CR16-PR
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Fig. 12-12: Front and Top Views of the CP1616 Control Panel

Except for the lock buttons, the button designations do not apply when the panel is used in
a CRSC system.

None of the button designations applies when the panel is used in an NV9000 system.
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Fig. 12-13: Front and Top Views of the CP0808 Control Panel

Except for the lock buttons, the button designations do not apply when the panel is used in
a CRSC system.

None of the button designations applies when the panel is used in an NV9000 system.

150



CR Series
User's Guide

0.82
[20.8]

0.50
[127]

( TﬁE
|
4P T 0o
] g0/ OO
I3 g0 : |00
I O O
] O O
] O O
] O O
s || O O
© | s O
U ] g9 l l
L ] O O
[ 1 O [l
] O : O
3 O | ¢ |O | :
] O : O
] o0, |O
I [ L i
» 00 @@F
I OO OO
«=c=VE|J — e )

Fig. 12-14: Front and Top Views of the CP1604 and CP1602 Control Panels

Except for the lock buttons, the button designations do not apply when the panel is used in
a CRSC system.

None of the button designations applies when the panel is used in an NV9000 system.
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Fig. 12-15: Front and Top Views of the RP16 Remote Panel Module
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Fig. 12-16: Rear and Top Views of the RP16 Remote Panel Module
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Fig. 12-17: Front and Top Views of an RP16 and Control Panel Assembly
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Fig. 12-18: Front and Rear Views of the CQX Routers

All CQX compact routers (1RU) have the
same features and dimensions, except for
the legends:

Legend:Product Category
CR1602-3Gig-CQXClean and Quiet Router
CR1602-HD-CQXClean and Quiet Router
CR1602-SD-CQXClean and Quiet Router
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Fig. 12-19: Top View of the CQX Routers
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2RU Routers, Control Panels, and Remote Panel Modules

P

T oo |

s |
:
ﬂ | 3
ﬂ Bt
§ ;’f H ﬂ g E All the 2RU compact routers have the same features
e ! i S& and dimensions at the front, except for the legends:
: : Legend:Product Category
H /ﬁ CR3204-3GigDigital Video Router
. CR3232-3GigDigital Video Router
H ”’ CR3204-HDDigital Video Router
| | CR3204-HD-NRDigital Video Router
CR3232-HDDigital Video Router
| | &3 CR3232-HD-NRDigital Video Router
- CR3204-SDDigital Video Router
z £ CR3204-SD-NRDigital Video Router

E ﬂ S é CR3232-SDDigital Video Router
@ CR3232-SD-NRDigital Video Router
ﬂ At ﬂ 2 CR3204-AESDigital Audio Router
2 1 &= CR3232-AESDigital Audio Router
9 % S CR3204-AVAnalog Video Router
=k I 5 CR3232-AVAnalog Video Router
‘ CR3204-AAAnalog Audio Router

- 77—7# CR3232-AAAnalog Audio Router
=] =
® =F¢ (b CR32-PRMachine Control Routing Switcher
\ \ \

Fig. 12-21: Front View of the 2RU Routers
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Fig. 12-24: Rear and Top Views of the CR3232-AV
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Fig. 12-29: Front and Top Views of the CP3232 Control Panel

Except for the lock buttons, the button designations do not apply when the panel is used in
a CRSC system.

None of the button designations applies when the panel is used in an NV9000 system.
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Fig. 12-30: Front and Top Views of the CP3204 Control Panel

Except for the lock buttons, the button designations do not apply when the panel is used in
a CRSC system.

None of the button designations applies when the panel is used in an NV9000 system.
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Fig. 12-31: Front and Top Views of the RP32 Remote Panel Module
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Fig. 12-32: Rear and Top Views of the RP32 Remote Panel Module
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Fig. 12-35: Rear Views of the CR6464-3Gig Router
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Defaults

Default Router State

The factory-default state is to be in stand-alone mode.

The default routing state of a compact router is for input 1 to connect to output 1, input 2
to connect to output 2, and so on for all inputs and outputs. This is called a diagonal
routing. (After you have made routing changes, the power-up state of the inputs and
outputs is the state you last created.)

A If the router’s rotary switch is at position 0, the router will reset to its factory-default
state at power-up.

For machine control routers, a diagonal route means that the ports are tri-stated (disabled).
The initial (and default) state of machine control ports is “dynamic” and diagonal.
Default Remote Panel Module State

The factory-default state of a remote panel module is to be in stand-alone mode.

A [If the remote panel module’s rotary switch is at position 0, it will reset to its factory-
default state at power-up.
Initial Control Panel State

The initial control panel state at power up is “Panel Lock” with all levels selected. Before

performing an operation on any control panel (remote or local) you must turn off its panel
lock.

A Remember that a Panel Lock button locks that panel. It does not lock a router, a remote
panel module, other control panels, or the network.

Control Panel Configuration in NV9000-SE Utilities

The initial remote panel configuration (RP16 or RP32) is empty. It has no default destination
and no status monitor output.

CQX Transition Rates

The CQX routers support 3 transition rates: slow, medium, and fast. The actual rate is
adjusted in the router to make the transition times of the different routers uniform:

Transition Period (in Frames)

Video Format Slow Medium  Fast
1080i, 59.94, NTSC 90 60 30
1080i, 50, PAL 75 50 25
720p, 50 150 100 50
720p, 60 180 120 60
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Thus, slow is nominally 3 seconds, medium is 2 seconds, and fast is 1 second. At 59.94 Hz (or
29.97 Hz), of course, the transition periods are actually 1.001, 2.002, or 3.003 seconds.

Cut transitions do not involve a transition rate. The video transition of a cut is
instantaneous. In a cut, however, the audio fades down over 3 frames and fades back up
over 3 frames.

The nominal times for video fades with audio are expressed in seconds. The transition time
for audio cuts is always 3 frames and the exact duration of a frame varies with the video
rate. Note that 3 frames at progressive video rates (e.g., 720p) occur twice as fast as for
interlaced video rates.

This table describes the transitions over a 2-second transition:

Transition Description

Fade-fade Video and audio ramp down over 1 second, then ramp up over 1 second, for a
total of 2 seconds (nominal).

Fade-cut Video and audio ramp down over 2 seconds, then video switches immediately
and audio ramps up over 3 frames, for a total of 2 seconds plus 3 frames.

Cut-fade Audio ramps down over 3 frames. Then video and audio ramp up over 2
seconds, for a total of 2 seconds plus 3 frames

Again, for a cut transition, audio ramps down over 3 frames, then ramps up over 3 frames,
for a total of 6 frames. The video cut is instantaneous at the transition from the third frame
to the fourth frame.



Misc. Topics

Chapter 13 discusses several miscellaneous topics.

Summary

NV9000 Network EXample .............oooimii i 177
NV9000 Router CoONtrol SYyStems .......vuu ettt it ie e anenns 185
Compact Routers in an NVI0OO System ...........oeeneeuiiuneeineiaiiiiineaaenenn. 186
CADIING ..o e 188
Ordering INformation ..............oeeuiieeuin ettt iie e iieeeeiaeannn 189
Power Cord Retention for the PS0001 and PS0012 Power Supplies .................... 191

NV9000 Network Example

This is a simple example. It uses a 16x16 SD router, a 32x32 AES router, and a CP1616
(remote panel) to route 16 sources having 3 levels (SD, AES1/2, and AES3/4) to 16
destination devices having the same levels. For the sake of simplicity, assume that all the
source devices are identical and all the output devices (the destinations) are identical.

Any take will route all 3 levels from one of 16 sources to one of 16 destinations.
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Connectivity

This diagram shows the connections of the routers and the remote panel’s button
assignments:

OGO A COOEEEE® | | s

009000000 00000000, —pl
OO0  0O0EGEE |~
00000000 GE@@WEE@WE® | o

00000000NNROOC0OO0OONRIM
9000000 0RIJOO0O0O0OOORN

CP1616

L] L] La] o Lo (7] Lo ] [o ] [ro] [n] (2] 2] [1e] 5] ]
][] e s Lo (7] (o] [o ] [so] [n] [] [12] [1a] 2] ]

The AES router, with 32 inputs and 32 outputs, allows two levels for 16 sources and two
levels for 16 destinations. The SD router, of course, provides one level for 16 sources and 16
destinations.

The panel is straightforward, having 16 source buttons and 16 destination buttons. Takes
are simple: press a destination button then press a source button. The ‘Previous Source’
button allows you to undo a mistake.

There are 5 salvo buttons. In this example, the actual salvos are left undefined. You will use
NV9000-SE Utilities to define salvos. It is not complex.

Initial Setup

Levels
This figure shows the initial level setup in CRSC:

Setup Crosspoint Ranges for Levels (7]
Level Level Router _ FPhysicall Physical| Controller Physical| Physical Cun_tmll_er
T [ [ Signal Type Input Input | Source | Qutput | Output |Destination
Start End Start Start End Start
s CR1616-50 50 Digital Video 1 16 1 1 16 1
ZAEB12  |CR323Z-AES Synchronous AES Maono 1 32 1 1 32 1
J|AES34 |CR3IZIIZ-AES  |Synchronous AES Maono 33 G4 1 33 G4 1

The levels are number 1, 2, and 3. The AES router defines 2 of the levels. Note how the
inputs and outputs are partitioned at the right. (The 32x32 AES routers have 64 inputs and
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Routers

64 outputs. The inputs occur in pairs on the input connectors. The outputs occur in pairs on
the output connectors.)

A In NV9000-SE Utilities, you will represent the pairs by their odd-numbered inputs or
outputs.

Remote Panel

This figure shows the initial remote panel setup in CRSC:

Y3000 Remote Panel Settings

Enahle MNvAD00 Mode

RYA000 Panel 10 arost

Use DHCP to acquire IP Address

| Update Remaote Panel ‘

Metwork Frame Summary

[ Rernate Panels | Levels | All CR Frames

EditiUpdate Mame Frame Type Fanel Type Fanel Mode
O RF16 RF16 Unknown Standard

This figure shows the ‘Routers’ page in NV9000-SE Utilities:

Routers |
Marne Filker: I— Hasts Filker: |All hd
Selected K] Rouker  © Hiost:
- 5 | SD1616-A MYCONFIG
- o | AESIZIZ-A MY COMNFIG
Edit Selecked Routers Add Router Delete Router
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Two routers were defined. This configuration page defines the AES Router:

Router: AFS3252-8 % |

Router Info

Mame [AES3232-8

Router Connection Info

rPrimary Contral Point

Protocol @ NVEthernetProtocolCR

IP Addr | 192 168, 97 102

Physical Levels

Input | Imput | Oubpub | Cukput
flame # | Gtart | End | Stat | End
AESTEIZ-A PLL 2 |1 32 1 32
AESIZ3Z-A_PL2 (30 |33 64 33 64

Input Protect W Input Lock W Qutput Prokeck W
Qutput Lock, IIn Router + Shared Control |False +
Signal Type W Nurnber Yirtual XPTs ID—
Chop Interval IE\— Wirkual XPT Default Input ll—

Add Delete |

Revert to Saved Save
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This configuration page defines the SD Router:

Router: SDIG1E-A X |

Router Info

a
Name |AES3232-A Prakocol @ NYEthernetProtocolCR
Router Connection Info R
rPrimary Contral Point
IP Addr [192 .168 . 97 101
Physical Levels -3

D ¥ Input Input | Output | Cukput

Start End Start End Input Protect W Input Lock W Output Prokect W
=LA ! ! 18 ! 1o Cukput Lock, IIn Router = Shared Control [False
Signal Type W Nurnber Yirtual XPTs ID—

Chop Interval l6— ‘irkual XPT Default Input ll—

Add Delete |

Revert to Saved

Save | g

The AES router defines two physical levels. The SD router defines one physical level.
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Levels
Levels
The simple example defines one level set “All Levels”:
Lewvelset: ALL LEVELS |
Level Set Details a
Level Set Mame: |ALL LEVELS
wirkual Lewels Level Set Detail
s} Mnemonic Display - :
Wirtual Level Physical Level Free Source
1o ;I Index
1 D ] =
2 | AESLZ
z AESLZ BES3Z52-A_PLL
3 | AES34
3 AES34 AES3Z32-A_PLZ
4
5
]
=l 7
5]
Add Level | ;I
Rewvert to Saved | SEYE | E
Note the correspondence between the virtual levels here and the levels defined in CRSC.
Note also the mapping of the virtual levels to the physical levels of the routers.
Devices

Itis by creating “devices” that you enumerate the I/O connections of your routers.
Each device you define is assigned to a level set. In this example, there is just one level set.

In NV9000-SE Utilities, you have a choice for entering device data: you can use the ‘Devices’
configuration page, the ‘Add Device’ page (under the ‘Tasks’ pane) or the ‘Add Multiple
Devices’ page (also under ‘Tasks’).
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This figure illustrates the I/Os for one device:

Device: INPLIT 1 |

Device Info for Device ID: 1

Marne: IINPUT 1 Description:

Lewel St ALL LEWELS Current IMPUT
Categories:

»

Device Level Detail

»

Level Input Cutput
sD 1
AESLZ 1
AES34 33
Rewvert bo Saved | Save | '22) I

The device illustrated is named “input 1." In this example, the other devices are named
“input m” or “output n." In your system, of course, you may name the devices as you like.

As a general rule, you assign numbers in the ‘Input’ column to input devices and numbers
in the ‘Output’ column to output devices.

The numbers for inputs and outputs are subject to the ranges you listed for the partitions
(physical levels) you defined in the definition of the routers.

In the case of the AES34 level, the range of inputs is 33-64 (in pairs). Thus, the first input is
33.

However, for AES routers, inputs always occur in pairs on the connectors. The first
connector for the AES34 level carries inputs 33 and 34. That pair is represented by its odd
input, 33.

Other input pairs follow the same pattern.

A Although analog audio inputs and outputs are paired, you use the pair number in
NV9000-SE Utilities, not the input number. For example, you refer to input pair (17,18)
as input 9.
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Panel
The following table is the result of device entry for this example:
Dewvice Phys Conns : ALL LEYELS x |
Select Level Set For Query: |.0.LL LEVELS vl
: : : In Ok
Device ID Device Device Des...
so | eesiz | aEsa4 | sp | aEsiz | aEss4
1 IMPUT 1 1 1 33 el
z | NPUT 2 z 3 35
3| INPUT 3 3 5 37
4 | INPUIT 4 4 7 39
. e = e P =
15 | HPUT 15 o4 3
16 | IMPUT 16 16 31 63
17 | oUTPUT 1 1 1 33 o
18 | QUTPUT 2 z 3 35
19 | QUTPUT 3 3 5 a7
20 | QUTPUT 4 4 7 39
Z1 | QUTPUT 5 5 g 41
2z | OUTPUT & & 11 43
2% | QUTPUT 7 7 13 45 =]
Create Device | Rewert to Saved | Save | Export | l?!
Note that the input and output pairs are represented by the odd-numbered member of the
pair.
Panel

This figure shows the panel configuration for the simple example:

Panel: My RP16 % |

ut - MvBP 16 : C IUsersuicoxlCtrlS Configs'for CRs 14l]l?ll]4lconf( sD16. P1h
ﬁ DRCA DRCA DRCA a e . REA 1

I5TA L

Button Definitions Panel Options
Button Type: ISDUFCB LI Default Destination: |DSTP. 1:33 LI
Status Monitar: |DsTa 1033 =l
Level Set: Filker: INUHE ;I
Source Device: |5Rc,q 11 :I

The names of your inputs and outputs appear as the button legends here in the
configuration page. The names of your salvos appear here as the button legends. These
names do not automatically appear on the actual remote panel. (If the panel is to have
button legends, you can create physical button legend inserts using graphics and text.)
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NV9000 Router Control Systems

NV9000

The name of Grass Valley’s NVISION router control system is NV9000. There are 2 system
controllers’ in the NV9000 family: the NV960 and the NV920. Each of the system controllers
is a host to the NV9000 router control software. The NV9000 software supports many
different types of routers and control panels.

The NV9000 system offer features and services not available in the CR Series routers alone.

NV9000 systems can be ordered in different configurations, characterized in part by the
number of Ethernet and serial ports available. In any case, an NV9000 system includes:

» A system controller
 Control panels or GUIs
» Routers
The system controller software fields commands (button presses) at the control panels,

interprets them, issues instructions to all the routers in the network, obtains status from the
routers, and relays the status back to the control panels as visual feedback for the operator.

Configuration Database

The NV9000 control system uses a standard, SQL-compliant database management system
in which to create configuration databases. System administrators may develop their own
tools to import and export data.

The NV9000 software that executes in NV960 and NV920 system controllers is configured
using NV9000-SE Utilities.

Lock, Protect, and Release
In a router control system, both source and destination devices can be locked or protected.
Lock and protect options include:
 Locks and protects made in the system controller.
o Locks and protects made in the router.
» Locks and protects disabled.
In a router control system, the default setting for each of the destination lock and

destination protect configuration settings is “in the system controller” The default setting
for each of the source lock and source protect configuration settings is “None.”

NV9000 locks and protects can apply to sources and destinations connected to compact
routers. However, operators cannot perform locks or protects at a CR Series remote panel.

You must configure the compact router locks as “in system.” The NV9000 does not
recognize any locks made locally.

CR Series control panels do not show status for locks made in the NV9000 system. NV96xx
panels do show the status of locks made in the NV9000 system.

1. Some NV915s might still exist at installations in the field.
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Compact Routers in an NV9000 System

Installing one or more Compact Routers on an NV9000 network requires Ethernet
connections, a system configuration generated by NV9000-SE Utilities and uploaded to the
system controller, and one or more control panels, either NV96xx panels or CR Series
remote panels.

Figure 13-1 shows a typical NV9000 router control system as it applies to Compact Routers:

Video
Reference
E'net GUI
| Video Router (Router & Panel (House Network)
Network)
Auto- \
mation L Audio Router E’r.1et System
j_ Switch Controller
gl
— Port Router
Panels

Compact Routers # NV9000-SE

Configuration Utilities
Database

Fig. 13-1: NV9000 Router Control System Schema
The choice of routers and number of routers, of course, depends on your requirements. An
NV96xx control panel is not strictly required, but strongly recommended.

A You must use CRSC to perform the initial setup of routers and remote panels for an
NV9000 network.

Network Connection
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Use CAT5 Ethernet cable and follow these simple steps:

1 Connect your Ethernet switch to the “Router and Panel Network” port of the NV9000
host computer.

2 Connect each router to the Ethernet switch.

You must assign a unique IP address to each router and designate at least one physical
level (partition) for each router.

3 Connect your remote panel(s) to the Ethernet switch.

You must either assign a unique IP address to each remote panel or specify that the
panel is to be identified by DHCP.

Refer to the NV9000-SE Utilities User’s Guide or its on-line help for detailed information.

Following are important points about compact routers in an NV9000 system.
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Configuration Differences

Under an NV9000 control system, the compact routers and remote panels are slightly
different:

+ Levelsets.
NV9000-SE Utilities uses level sets to define virtual levels and physical levels. Under

CRSC or in standalone situations, compact routers do not have the concept of a level
set or virtual level. Under CRSC, the idea of physical levels is informal.

NV9000-SE Utilities uses “devices” sets to define inputs and outputs. CRSC defines
inputs and outputs in its panel configurations.
In stand-alone systems, inputs and outputs are not “defined” at all, but simply
connected.

« DHCP.
Under NV9000, panels may be identified by DHCP. The NV9000 does this at startup. A
CRSC network does not have DHCP. Stand-alone configurations not using CRSC rely on
the rotary switch positions to designation IP addresses and levels.

 Locks and Protects.
Under NV9000, remote panels have no locks or protects. Under CRSC, remote panels

may have destination locks (and panel locks). In standalone configurations, panels may
have destination locks (and panel locks).

Operational Differences

Under an NV9000 control system, CR Series router and panels operate differently from the
way they operate in CRSC systems (or stand-alone systems):

« Takes
Under NV9000, takes are very simple. Press a destination button, optionally select

levels, and press a source button. If the remote panel is configured with a default
destination, it is sufficient just to press a source button.

Under CRSC, takes are very complex, involving button colors, level selection and the
order of level selection, destination locks, and so forth.
e Other panels and other routers.

Your NV9000 system might have NV96xx panels and other routers in addition to CR
Series equipment. Certain other panels have features not available to CR Series remote
panels. For example, most panels support the selection of devices by category and
suffix (or category and index). Most NV96xx panels support locks, protects, and force
release. CR Series panels do not have these features.

With other routers, the number of sources and destinations you can control can far
exceed the number of devices connected to CR Series routers.

» Asynchronous notification

Under automation or an external control system, CR Series products support the
asynchronous notification feature of Grass Valley’s NVISION serial protocol.
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AES Routers
Under an NV9000 control system, AES compact routers perform stereo switching only,
regardless of how they are configured.

A Note that, during configuration, the AES inputs and outputs must be numbered as if
they were paired mono channels. See Devices on page 182 for configuration
information.

Loss of Reference
Let N be the nominal size of the router, 16 or 32.

If an AES router transitions from synchronous mode to asynchronous, it re-writes the
2Nx 2N matrix as an NxN matrix and the 2Nx 2N route table is lost. That is one of the
reasons for the 15-minute delay before such a transition.

When the AES router re-writes the matrix, it attempts to preserve as much of the 2Nx2N
information as possible. Thus,

« If an output pair has a “left” signal from input N in its “left” channel, the output pair
becomes N-left, N-right.

« If an output pair has a “left” signal from input N in its “right” channel, the output pair
becomes N-left, N-right.

« Ifan output pair has no “left” signal at all, the router chooses the input number (N) from
its output’s “left” channel, and the output pair becomes N-left, N-right.

This method has been described as “right follows left.”

A This behavior would be important to engineers only when loss of reference occurs. It
has no bearing on normal operation.

Cabling

Analog Audio Routers

Grass Valley offers a breakout cable for DB25 connectors of analog audio routers. The part
number is WC0053.

Each DB25 connector supports 8 inputs (or outputs):

GND 8 No. 4 No. 6
+ 30 147; + I/O Connections
GND 11 No. 2 No.8 2 GND Number Stereo Designation
N ’7 - 1L
+ 10 (n.c)13 L1 1+ 1R
A .

1
R N 2
4 L] ) 3 3 2|_
(" > @ 4 2R
& 5 3L
GND 25 No. 1 No.7 16 GND 6 3R
- 12 3 -
+ 24 15 + 7 4L
GND 22 No. 3 No. 5 12 GND 8 4R
-9 -

+ 21 18 +

For 16x16 routers, the connectors provide inputs (or outputs) 1-8, 9-16, 17-24, and 25-32,
respectively, and are labelled that way on the rear of the router. Inputs (and outputs) are
treated as 16 stereo pairs.

188



CR Series

User's Guide

For 32x32 routers, the connectors provide inputs (or outputs) 1-8, 9-16, 17-24, 25-32, 33—

40, 41-48, 49-56, and 57-64, respectively, and are labelled that way on the rear of the

router. Inputs (and outputs) are treated as 32 stereo pairs.

For 32x4 routers, the connectors provide inputs 1-8, 9-16, 17-24, 25-32, 33-40, 41-48, 49-
56, and 57-64, respectively. The inputs and outputs are labelled accordingly. The inputs are

treated as 32 stereo pairs. The single output connector provides outputs 1-8 (4 stereo

pairs). The inputs and outputs are labelled accordingly.

Machine Control Routers

Many VTRs and other devices provide a DE9 connector for machine control. The machine
control routers have RJ-45 connectors. Customers will need RJ45-to-DE9 cables (or some
other means of connecting to DE9 ports.

This is the RJ-45 to DE9 mapping for RS-422:
DE9

RJ-45

O ~NO O WN =

This cable wiring is applicable whether the port is a controlling port or controlled port.

© oo ~NOOOE WN -

Ordering Information

These are the 1RU CR Series components:

CRPS1 12V power supply, 4-pin Molex connector, with cord, and cord
retention strap.

CR1616-3Gig 16x16 “3Gig” Digital Video Router.

CR1616-HD 16x16 High-Definition Digital Video Router.

CR1616-HD-NR 16x16 High-Definition Digital Video Router, Non-Reclocking.

CR1616-SD 16x16 Standard-Definition Digital Video Router.

CR1616-SD-NR 16x16 Standard-Definition Digital Video Router, Non-Reclocking.

CR1616-AES 16x16 AES Digital Audio Router.

CR1616-AV 16x16 Analog Video Router.

CR1616-AA 16x16 Analog Audio Router.

CR1604-3Gig 16x4 “3Gig" Digital Video Router.

CR1604-HD 16x4 High-Definition Digital Video Router.

CR1604-HD-NR 16x4 High-Definition Digital Video Router, Non-Reclocking.

CR1604-SD 16x4 Standard-Definition Digital Video Router.

CR1604-SD-NR 16x4 Standard-Definition Digital Video Router, Non-Reclocking.
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CR1604-AV

16x4 Analog Video Router.

CR1604-AA

16x4 Analog Audio Router.

CR1602-3Gig-CQX

16x2 “3Gig” Clean and Quiet Digital Video Router.

CR1602-HD-CQX

16x2 High-Definition Clean and Quiet Digital Video Router.

CR1602-SD-CQX

16x2 Standard-Definition Clean and Quiet Digital Video Router.

CR0808-3Gig 8x%8 “3Gig” Digital Video Router.

CR0808-HD 8x8 High-Definition Digital Video Router.

CR0808-HD-NR 8x8 High-Definition Digital Video Router, Non-Reclocking.
CR0808-SD 8x8 Standard-Definition Digital Video Router.

CR0808-SD-NR 8%8 Standard-Definition Digital Video Router, Non-Reclocking.
CR0808-AV 8x8 Analog Video Router.

CR0808-AA 8x8 Analog Audio Router.

CR16-PR 16-Port Machine Control Router.

CP1602-CQX 16x2 Clean and Quiet Control Panel.

CP1616 16x16 Control Panel.

CP1604 16x4 Control Panel.

CP1602 16x2 Control Panel.

CP0808 8%8 Control Panel.

CP3201 32x1 Control Panel. (This is a TRU panel!)

RP16 16x16 Remote Panel Module (requires a control panel to function).

These are the 2RU CR Series components:

CR3204-3Gig 32x4 “3Gig" Digital Video Router.

CR3204-HD 32x4 High-Definition Digital Video Router.

CR3204-HD-NR 32x4 High-Definition Digital Video Router, Non-Reclocking.
CR3204-SD 32x4 Standard-Definition Digital Video Router

CR3204-SD-NR 32x4 Standard-Definition Digital Video Router, Non-Reclocking.
CR3204-AES 32x4 AES Digital Audio Router

CR3204-AV 32x4 Analog Video Router

CR3204-AA 32%4 Analog Audio Router

CR3232-3Gig 32x%32 “3Gig” Digital Video Router.

CR3232-HD 32x%32 High-Definition Digital Video Router.

CR3232-HD-NR 32x32 High-Definition Digital Video Router, Non-Reclocking.
CR3232-SD 32x32 Standard-Definition Digital Video Router.

CR3232-SD-NR 32x32 Standard-Definition Digital Video Router, Non-Reclocking.
CR3232-AES 32x32 AES Digital Audio Router.

CR3232-AV 32%32 Analog Video Router.
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CR3232-AA 32%32 Analog Audio Router.
CR32-PR 32-Port Machine Control Router.
CP3204 32x4 Control Panel.
CP3232 32x%32 Control Panel.
CR6464-3Gig 64x64 “3Gig” Digital Video Router.
CR6464-AES 64x64 AES Digital Audio Router
CP6464 64x64 Control Panel.
RP32 32x32 Remote Panel Module (requires a control panel to function).

These are other associated components:

SB0033-xx CR Series software and documentation CD.
SV0904-01 CRSC (Compact Router System Configurator installer).
1G0002-00 Button legend template (Word document).
IG0003-00 Button legend template (lllustrator document).
IG0004-00 Button legend template (Freehand document).
WCO0053-xx DB25 breakout cable.

Power Cord Retention for the PS0001 and PS0012 Power Supplies

Use the supplied retention strap to keep the AC power cord firmly connected to the power
supply. Follow these steps to use the strap:

1 Firmly insert the AC power cord into the power supply. Examine the last figure in this
section to see how the strap should be applied.
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2 Placed the Velcro retention strap, fuzzy side up, on top of the power supply with the
buckle loop approximately 1 inch from the AC input side and the remaining strap
around the cord end and down:

3 Holding the buckle in place, lift the strap up and around the cord end so the strap
overlaps itself:

4 Holding the buckle loop in place, route the strap around the back of the supply
diagonally across so that it sticks out on the left below the output cord:

5 Continue the strap around toward the buckle loop and through the loop. Cinch the
strap tightly. While keeping tension, place the 2 inch strap end (with Velcro loops)
down on the fuzzy part to complete the process:

6 Examine the strap though its path around the cord and power supply. Be sure that no
slack exists and that it is tight the full length of the strap. If necessary, adjust and cinch
it more tightly.
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AES/EBU

AES3, AES3id

Asynchronous

Breakaway

cQX
Device

DVB-ASI

High-tally
Hold

Input/output

IP address

Level
Lock

Low-tally
Operator

Glossary

(Audio Engineering Society/European Broadcasting Union). AES and EBU are standards
organizations.

AES/EBU formulated this professional serial interface in 1992. The standard typically
transmits PCM and Dolby Digital 5.1, but is not tied to any particular sampling rate or any
particular audio format.

Grass Valley’s compact AES routers support AES3id and provide 75Q BNC connectors.
AES3id is specified for 75Q coaxial cable up to 1000 meters.

As it applies to the compact AES routers, “asynchronous” means switched without a video
reference signal. In asynchronous mode, the AES router passes the input to the output
unmodified.

A route where signals are taken from different sources. A breakaway might, for example,
take video from one source and audio from another source.

An abbreviation for “clean and quiet”

A device is a grouping of input and output ports that define a logical entity. (The logical
entity does not have to be a real entity.) For example, a system might have 3 levels: video,
AES, and time code. A hypothetical device in this system is Camera 1, which consists of
video on input port 1 of the video router, AES on input port 5 of the AES router, and time
code on input port 8 of the time code router. (You can use an analog audio router to router
time-code signals.)

(Digital Video Broadcast— Asynchronous Signal Interface) A transmission scheme for
MPEG-2 payloads at up to 270 Mbps. It was developed for transmission over long distances
subject to high noise levels.

Bright, in reference to a lamp or LED.

During a breakaway take, the level selections remain unchanged. (‘No Hold" means that
levels are selected anew at the next source or next destination.

Inputs and outputs are the physical connections on the back of the router. The term “input
port” is used interchangeably with “input” and the term “output port” is used
interchangeably with “output.”

A 32-bit number that identifies a device on an Ethernet LAN. The address is commonly
expressed as a series of 4 numbers separated by periods. Each of the 4 numbers represents
8 of the 32 bits.

In a compact router system, a (physical) level is the same thing as a router partition. (The
partition can be the entire router.)

A “destination lock” protects a destination from being switched to a different source. A
“panel lock” prevents accidental changes at a panel.

Dim, in reference to a lamp or LED.

The term operator refers to control panel users as opposed to system configurers or system
administrators. An operator is responsible for making the routes.
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Remote Panel
Module

Primary level
Salvo

Source/
Destination

Subnet mask

SWB

Synchronous

Take
3Gig
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In general, a port is a physical connection on a router. For compact machine control routers,
a port is a bidirectional serial connector. A machine control router is also called a port router.

A CR Series product that sends take and lock messages to routers in a CR Series network.
The remote panel module receives commands from an attached CR Series control panel.
The remote panel module receives status messages from the routers in the network, and in
turn, illuminates its control panel buttons according to the status messages.

The remote panel module is also a place to mount a control panel.
A destination’s primary level is the first level in the list of levels assigned to the destination.
(1) A salvo is a stored sequence of simple takes that can be executed at a control panel.

(2) A salvo can also mean a “snapshot” of a router crosspoint matrix in the context of the
‘View Router Crosspoints’ page of CRSC.

The term “source device” is used interchangeably with “source” and the term “destination
device” is used interchangeably with “destination.” A source is a device that is connected to
one or more input ports. A destination is a device that is connected to one or more output
ports. An example of such a device would be a monitor.

A device can be both a source and destination. An example of such a device is a VTR.

A 32-bit number that distinguishes the common part of an IP address from the unique part.
For two IP addresses 192.168.2.10 and 192.168.2.30, the common parts are 192.168.2 and
the unique parts are 10 and 30 respectively. The common part has 24 bits. The subnet mask
in this example is 255.255.255.0.

(Super Wide Band). A term originated by Grass Valley’s NVISION business group that refers
to the ability of a router to pass a wide range of digital bit rates and formats. Grass Valley’s
SWB supports data rates from 10Mbps to about 1.5 Gbps. The HD-SDI routers reclock at
143,177, 270, 360, and 540MB/s and 1.483 and 1.485Gb/s. The HD routers bypass re-
clocking for non-video rates.

As it applies to the AES routers, “synchronous” means switched in relation to the sync
obtained from a video reference signal. The AES routers perform certain functions when in
“synchronous” mode, namely (1) outputting an AES stream at 48kHz, and (2) switching
mono channels.

A take is a route. The panel operator “takes” a source (to a destination).

The term “3Gig” describes Grass Valley devices capable of operating at 2.97 Gb/s or
2.966Gb/s" and lower rates. (They reclock at 2.97 Gb/s, 2.966 Gb/s, 270 MB/s, 1.483Gb/s,’
and 1.485Gb/s).

1.2.97/1.001; 1.485/ 1.001
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Contact Us

Grass Valley Technical Support

For technical assistance, contact our international support center, at
1-800-547-8949 (US and Canada) or +1 530 478 4148.

To obtain a local phone number for the support center nearest you, please consult the
Contact Us section of Grass Valley's website (www.grassvalley.com).

An online form for e-mail contact is also available from the website.

Corporate Head Office

Grass Valley
3499 Douglas-B.-Floreani
St-Laurent, Quebec H4S 2C6

Canada
Telephone: +15143331772
Fax: +1514 3339828

www.grassvalley.com
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