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Change History

The table below lists the changes to the Digital Router User’s Guide.
* User’s Guide Part # UG0034-03

» Software version: -none-

Rev Date ECO Description Approved By
1.0 21 Apr 09 | 15703 Initial release. DM, DC
2.0 10 Oct 09 |16114 Incorporates material for the NV8576, NV8280,and | DM, DC
NV8144 with corrections and new information.
2.1 12Jan 10 | 16272 Minor corrections, page 74, 76. DM, DC
2.2 27 Mar 10 | 16912 Changes to SFP modules; UniConfig connections; DEM, RH, BH
Added signal numbering for backplanes. Changed
WECO to terminal block. Added monitoring functions
for NV8144.

Restriction on Hazardous Substances (RoHS)

Miranda is in compliance with EU Directive RoHS 2002/95/EC governing the restricted use of cer-
tain hazardous substances and materials in products and in our manufacturing processes.

Miranda has a substantial program in place for RoHS compliance that includes significant invest-
ment in our manufacturing process, and a migration of Miranda product electronic components and
structural materials to RoHS compliance.

It is our objective at Miranda GVD to maintain compliance with all relevant environmental and
product regulatory requirements. Detailed information on specific products or on the RoHS pro-
gram at Miranda is available from Miranda Customer Support at

1-800-719-1900 (toll-free) or
1-530-265-1000 (outside the U.S.).

iv Rev 2.2+ 27 Mar 10




Important Safequards and Notices

This section provides important safety guidelines for operators and service personnel. Specific
warnings and cautions appear throughout the manual where they apply. Please read and follow this
important information, especially those instructions related to the risk of electric shock or injury to
persons.

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

Symbols and Their Meanings

The lightning flash with arrowhead symbol within an equilateral triangle alerts the user to the pres-
ence of dangerous voltages within the product’s enclosure that may be of sufficient magnitude to
constitute a risk of electric shock to persons.

The exclamation point within an equilateral triangle alerts the user to the presence of important
operating and maintenance/service instructions.

The Ground symbol represents a protective grounding terminal. Such a terminal must be connected
to earth ground prior to making any other connections to the equipment.

The fuse symbol indicates that the fuse referenced in the text must be replaced with one having the
ratings indicated.

> ® > >

The presence of this symbol in or on Miranda equipment means that it has been designed, tested
L and certified as complying with applicable Underwriter’s Laboratory (USA) regulations and rec-
ommendations.

oC—

The presence of this symbol in or on Miranda equipment means that it has been designed, tested
and certified as essentially complying with all applicable European Union (CE) regulations and
recommendations.

M
/M
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General Warnings

A warning indicates a possible hazard to personnel which may cause injury or death. Observe the
following general warnings when using or working on this equipment:

» Heed all warnings on the unit and in the operating instructions.
* Do not use this equipment in or near water.

* This equipment is grounded through the grounding conductor of the power cord. To avoid elec-
trical shock, plug the power cord into a properly wired receptacle before connecting the equip-
ment inputs or outputs.

» Route power cords and other cables so they are not likely to be damaged.

Disconnect power before cleaning the equipment. Do not use liquid or aerosol cleaners; use
only a damp cloth.

» Dangerous voltages may exist at several points in this equipment. To avoid injury, do not touch
exposed connections and components while power is on.

» Do not wear rings or wristwatches when troubleshooting high current circuits such as the power
supplies.

 To avoid fire hazard, use only the specified fuse(s) with the correct type number, voltage and
current ratings as referenced in the appropriate locations in the service instructions or on the
equipment. Always refer fuse replacements to qualified service personnel.

* To avoid explosion, do not operate this equipment in an explosive atmosphere.

* Have qualified service personnel perform safety checks after any service.

General Cautions

A caution indicates a possible hazard to equipment that could result in equipment damage. Observe
the following cautions when operating or working on this equipment:

* When installing this equipment, do not attach the power cord to building surfaces.

* To prevent damage to equipment when replacing fuses, locate and correct the problem that
caused the fuse to blow before re-applying power.

Use only the specified replacement parts.

Follow static precautions at all times when handling this equipment.

* This product should only be powered as described in the manual. To prevent equipment dam-
age, select the proper line voltage on the power supply(ies) as described in the installation doc-
umentation.

To prevent damage to the equipment, read the instructions in the equipment manual for proper
input voltage range selection.

» Some products include a backup battery. There is a risk of explosion if the battery is replaced by
a battery of an incorrect type. Dispose of batteries according to instructions.

Products that have (1) no on/off switch and (2) use an external power supply must be installed
in proximity to a main power output that is easily accessible.
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1. Introduction

The NV8500 family is a series of highly flexible high-density routers supporting Standard Defini-
tion (SD), High Definition (HD) and 3.0 Gb/s (3Gig) video signals, and AES Asynchronous audio
signals. This section provides an overview of the NV8500 family of routers, including signal flow
and rates, power supply, active cards and frame expansion. It is recommended that you read this
section before starting any installation tasks.

Product Overview

The NV8500 family is composed of several routers that are either standalone routers or routers that
can be connected together to create larger switching matrices called “expandable” router frames.
Expandable router frames are denoted by the word “Plus.” A fully non-blocking matrix architecture
allows for one-to-one and one-to-many routing. Because inputs and outputs are independent, con-
figurations do not have to be numerically squared or identical in number.

Standalone routers allow for configurations as small as 9 inputs and 18 outputs, increasing in incre-
ments of 9 inputs or 18 outputs. Expandable routers allow for configurations as small as 9 inputs
and 9 outputs, increasing in increments of 9 inputs or 9 outputs. When two routers are connected
together, the number of inputs and outputs that can be switched doubles. The two connected routers
are considered a single matrix.

The following is a list of routers within the NV8500 family.

Switching
Router Matrix Expandable | Expanded Switching Matrix Configurations based on
NV8144 144 x 144 No — 9 inputs and 18 outputs
NV8280 288 x 576 No — 9 inputs and 18 outputs
NV8280-Plus 288 x 288 Yes 576 x 576 9 inputs and 9 outputs
NV8576 576 x 1152 | No — 9 inputs and 18 outputs
NV8576-Plus 576 x 576 Yes 1152 x 1152 9 inputs and 9 outputs

Input cards, output cards, control cards, crosspoint cards, monitor cards, and power supply modules
are “hot swappable” and installed through the front of the frame for easy access. The rear of the
router features a back plate into which backplanes housing different types of connectors for receiv-
ing and distributing signals are installed. Each backplane receives or distributes signals for a single
card allowing for maximum switching configuration flexibility. The back plate also contains con-
nections to system functions, such as a router control system, alarms or reference signals.
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Mounting
The NV8500 family router frames mount in a standard 19” rack. The frame heights are as follows:

NV8576, NV8576-Plus 32RU 5597”7 1.422m

NV8280, NV8280-Plus 16RU 27.97” 0.710m

NV8144 8RU 13.97” 0.355m
The depth of each frame is approximately 17”. With 3” clearance for cabling, the minimum mount-
ing depth is approximately 20”. Doors add 0.8” of depth.

When placing the rack in your facility, be sure to leave enough space for air flow through the front
and rear of the router and within easy access of an AC power source. For installation instructions,
see Rack Mount on page 49.

Fuses

Routers in the NV8500 family have no user-serviceable fuses.

Cooling

Router frames in the NV8500 family have one or more fan trays providing forced air cooling
through five speed-controlled fans. In the NV8144, NV8280 and NV8280-Plus frames, a single fan
tray is located at the top of the chassis. For the NV8576 and NV8576-Plus frame, there are two fan
trays: one located at the top and one located at the bottom of the chassis. Fan trays are accessed
from the front of the frame. The fans draw cooling air from the center-front of the router, through
the door, and exhaust it through the rear of the frame at the top and bottom. The router must have
the door correctly installed and closed for proper airflow through the chassis.

Caution If airflow is impeded, overheating may occur.

Each fan features speed control which spins the fan at the optimal rate required to ensure that a con-
stant temperature is maintained within the router. Temperature sensors on the fans sense the exiting
temperature and increase or decrease the speed of the fan as required. By rotating only as required
to meet cooling needs, fan noise is significantly reduced in partially loaded frames or in environ-
ments with lower ambient temperatures. Maintaining a constant temperature also increases cir-
cuitry life span.

Each fan features two LEDs that indicate if the fan is receiving power and if there is a failure. For
more information, see Indicator LEDs on page 101.

There is a removable air filter located on the inside of the door assembly. It is recommended that
maintenance filters be performed on a regular basis. For more information, see Air Flow on page
103.
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Power Supply

Power for the NV8500 family routers frames is supplied through the Miranda PS8100 power sup-
ply module. The module is either installed in the router frame (the NV8144) or installed in an exter-
nal, separate frame, the NV8000. The NV8000 can house up to 4 modules. Each PS8100 module
produces 850 Watts.

The number and type of power supply modules required, and if and how many NV8000 power sup-
ply frames are required, depends on which and how many routers are being used. For redundancy,
additional (optional) power supply modules can be installed as a backup power source should the
primary module fail. For a list of power requirements, see Connecting to Power on page 85.

The PS8100 power supply module accepts a wide range of AC input voltages and produces five
+48 VDC outputs. The power supply automatically senses the AC input voltage range (90130 and
180-250 VAC) and adjusts to maintain a relatively constant DC output; no voltage selection is
required.

The five regulated outputs are directed to modules in the router where on-board regulators produce
the DC voltages required by the local circuits. Each output powers one of the five green LEDs and
output test points located on the front of the PS8100 power supply module. Under normal opera-
tion, all five LEDs are lit. For more information on LEDs, see Indicator LEDs on page 101.

Figure 1-1 shows the PS8100 power supply module architecture.

Power Sense
and Limiting
F—>
90-130VAC or AC Input, Fuse, | | PowerFactor | | +48VDC [ —> +48VDC
180-250VAC In Rectifiers, and Filter Correction Regulators (x5) ——> Out (x5)
—>

Figure 1-1. PS8100 Power Supply Module Diagram

For information on making power supply connections, see Connecting to Power on page 85.

The PS8100 power supply module, and the NCV8000 power supply frame, have no serviceable
fuses.

Cooling is provided by a single low-speed fan located along the front edge of each PS§100 power
supply module, which draws a small quantity of air across the internal heat sinks.
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Signal Rates and Flow

Routers in the NV8500 family support SD, HD and 3Gig video signals, and AES3 Digital Audio
Asynchronous audio signals, both balanced and unbalanced. The following table lists the standards
and rates for each signal type. HD signals are managed through active 3Gig cards. Embedded audio
signals are passed through. For a description of each card and corresponding part numbers, see

Input Cards on page 38 and Output Cards on page 40.

Signal Type Standard Rates Supported
Audio AES3 AES3 Sample rates 32 to 192kHz (passed through)
asynchronous
(balanced or
unbalanced)
Standard Definition SMPTE Auto re-clock at 270 Mb/s or auto bypass with pass-through from
(SD-SDI) 259M 19 Mb/s to 360 Mb/s
3Gig (SD-SDI, HD-SDI | SMPTE Auto re-clock at 270 Mb/s and 1.483, 1.485, 2.966, 2.970 Gb/s or
and 3.0 Gb/s combined) |259M, 292M | auto bypass with pass-through from 19 Mb/s to 3.0 Gb/s
424M

Reference signals are required for proper switching of video signals. See Video Reference on page
35. No reference is required for AES3 Digital Audio Asynchronous signals.

Product Overview on page 1

Signal Flow

Routers switch incoming signals to designated output connections. Switching is directed by settings
configured in the router control system, which sends commands to the control card. In turn, the
control card directs how switching occurs on the crosspoint card. For a description of control cards
and crosspoint cards, see Active Cards on page 37.

Standalone Routers

The NV8500 family standalone routers include the NV8144, NV8280 and NV8576. The NV8144
can house two 144 x 144 crosspoint cards (one required and one optional for redundancy).

The NV8280 and NV8576 router frames each house up to 8 crosspoint cards and an optional redun-
dant crosspoint cardset (a single module). The NV8280 crosspoint cards having a switching matrix
of 144 x 144 and the NV8576 crosspoint cards have a 288 x 288 matrix. The crosspoint card slots
are numbered 1 through 10, from left to right. An optional redundant crosspoint cardset can be
installed in slots 5 and 6. All other crosspoint cards are installed in slots 1 through 4 and slots 7
through 10. The 8 crosspoint cards are divided into 2 sets of 4, with each set of 4 fanning out and
distributing inputs to all outputs.

Each standalone router switches signals via the crosspoint card differently. In a fully loaded
NV8144 frame (i.e., all active cards installed), all inputs are sent to the crosspoint cards for distri-
bution to any or all outputs.

In a fully loaded NV8280 or NV8576 frame, inputs on the left side of the frame (when facing the
front of the router) are forwarded to crosspoint cards 1, 2, 7 and 8. Inputs situated on the right side
of the frame are forwarded to crosspoint cards 3, 4, 9 and 10, as shown in Figure 1-2 on page 6. All
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Signal Rates and Flow

inputs are also forwarded to the optional redundant crosspoint cardset. The optional redundant cros-
spoint cardset feeds any input to any output depending on which active crosspoint card it is taking
over for.

Outputs are distributed from each crosspoint card to specific output cards such that crosspoint cards
in the left side of the frame (when facing the front of the router) feed output cards located in the left
side of the frame. Similarly, crosspoint cards in the right side of the frame feed output cards located
in the right side of the frame, as shown in Figure 1-3 on page 7.

For more information on crosspoint cards, the slots into which they are inserted, and the signals
switched, see Crosspoint Slots and Signals Switched on page 13.

Maximum Switching | Signals switched by Forwarded to Crosspoint
Router Matrix one Crosspoint Card | Inputs Cards in Slots
NV8144 144 x 144 144 x 144 1-72 1,2,7and 8
73-144 3,4,9and 10
NV8280 288 x 576 144 x 144 1-144 1,2,7 and 8
145-288 3,4,9and 10
NV8576 576 x 1152 288 x 288 1-288 1,2,7 and 8
289-576 3,4,9and 10
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As an example, NV8576 has 8 crosspoint cards that each manage up to 288 x 288 signals and are
divided into 2 sets of 4, with each set of 4 fanning out and distributing 288 inputs (1-288 and 289—
576) to all 1152 outputs. In a fully loaded frame, inputs 1-288 on the left side of the frame (when
facing the front of the router) are forwarded to crosspoint cards 1, 2, 7 and 8. Inputs 289-576, situ-
ated on the right side of the frame, are forwarded to crosspoint cards 3, 4, 9 and 10. (See Figure 1-2
and Figure 1-3 on page 7.)
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Figure 1-2. Example of NV8576 Inputs Signal Flow (Front View)
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Figure 1-3. Example of NV8576 Outputs Signal Flow (Front View)

Expandable Routers

Expandable routers in the NV8500 family (NV8280-Plus and NV8576-Plus) can be used as a stan-
dalone router or connected to an identical router to increase the switching matrix. The signal flow
of inputs and outputs in an expandable router is identical to a standalone router, with one exception:
signals are being received from or distributed to a connected router. When two expandable routers
are connected, signals from one router are distributed to the second connected router, and vice
versa, through expansion connections and expansion output cards. Each output only goes through a
crosspoint card once. Before an output is forwarded to a connected router, it first goes through the
crosspoint card on the local router for switching to the expansion connections through which it is
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sent to the second router. From the expansion connection on the first router, the signal is sent
directly to the corresponding expansion connection on the second router and then directly to that

output card.

Figure 1-4 illustrates the signal flow for two connected NV8576-Plus routers. Outputs 577-864 on
the first router (Router 1) through the output connections to the second router (Router 2) and the
reverse flow of signals between the two routers.
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Figure 1-4. Example of Signal Flow Between Two NV8576-Plus Routers

Slots and Corresponding Signal Numbers

Signals are received and distributed through I/O cards and connectors housed on a backplane. The
I/O card and number and type of connectors varies depending on whether the signal is an input or
output, and whether the frame is a standalone router (NV8144, NV8280 or NV8576) or in
expanded mode and connected to a second router frame (NV8280-Plus or NV8576-Plus).

Each signal is assigned a number that corresponds to the physical input or output connector and to
the slot in which an input card or output card is installed. In the NV8500 family, each backplane in
a standalone frame contains either 9 input connectors or 18 output connectors. (See Backplanes on
page 29.) This means that in the standalone router frame, Input Slot 1 corresponds to inputs 1-9,

Input Slot 2 corresponds to inputs 10—18, and so on, up to the maximum. Output slots are similarly

Rev 2.2+ 27 Mar 10




1. Introduction
Signal Rates and Flow

numbered with Output Slot 1 corresponding to outputs 1-18, Output Slot 2 to outputs 19-36, and
SO on.

Each card inserted in a slot manages a range of numbers. However, when making physical connec-
tions on the backplanes, each connector has a specific signal number assigned. For details on signal
numbering on backplanes, see Backplane Connectors and Individual Signal Numbers on page 59.

Figure 1-5 shows the standalone NV8576 frame and which signal numbers correspond to which

slots when viewing the router from the front.

FAN
| [, 127|289 —cccgp 415| 577 —aaegp 703 | 865 ==== 991 |y
[e]
XiE
OUTPUTS OUTPUTS OUTPUTS OUTPUTS '9 =
1-144 289-432 577-720 865-1008 = g
e
(8 cards) (8 cards) (8 cards) (8 cards) 5 z
=)
Z|o
18 144 | 306 432| 594 720 | 882 1008
1 » 136 | 289 » 424 a
3|0
INPUTS INPUTS 2|z
1-144 289-432 = g
Qlo
o|=
(16 cards) (16 cards) viGls
|
9 144 | 297 432 |n |
sllallg|le z sllallg|le
@ @ [} ) o) @ s} [} [}
N N | | o N N | |
] ] o o & ] ] o o
- - °e] e} »n - - e} =]
0 0 3 3 8 0 0 3¢ 34
E E » » & E E » »
=) =) = = =) =) = =
N 2 2NEHIE
\Z., \Z., z z z = = z z
= = = = < = = = =
% % & & e % % & &
3 3 =) X X
o
i
OUTPUTS 1-576 OUTPUTS 577-1152
145 P 280 433 ======-cccccccooo- -+ 568
3 INPUTS INPUTS
2 145-288 433-576
k<]
16 cards 16 cards
Sy ( ) \ AR/ ( ) v
153 288 | 441 576
x 145 ===== P 271|433 ==--- » 559 | 721 ===== P 847 | 1009 ====¥»1135
Olx
=
z 'C_) OUTPUTS OUTPUTS OUTPUTS OUTPUTS
g b4 145-288 433-576 721-864 10091152
=
o '5 (8 cards) (8 cards) (8 cards) (8 cards)
Slz|y \ 2R / v
O|Z
162 288 | 450 576 | 738 864 | 1026 1152
FAN

Figure 1-5. Example of NV8576 Slots and Corresponding Signal Numbers (Front View)
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Figure 1-8 shows the standalone NV8280 frame and which signal numbers correspond to which
slots when viewing the router from the front.
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Figure 1-6. Example of NV8280 Slots and Corresponding Signal Numbers (Front View)

Figure 1-7 shows the standalone NV8144 frame and which signal numbers correspond to which
slots when viewing the router from the front.
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Figure 1-7. Example of NV8144 Slots and Corresponding Signal Numbers (Front View)

Expandable Frames and Signal Numbers

Expandable router frames contain backplanes similar to the standalone routers except that the con-
nectors housed on the backplanes are different. Each backplane contains either 9 input connectors
or 9 output connectors plus two high-density expansion connectors. This means that input slot 1
corresponds to inputs 1-9, input slot 2 corresponds to inputs 10—18, and so on, up to the maximum.
For outputs, output slot 1 corresponds to local outputs 1-9 and forwards through the expansion
connectors outputs to the second router, and so on. For example, in the NV8576-Plus frame, output
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slot 1 corresponds to local outputs 1-9 and forwards through the expansion connectors outputs
577-585 to the second router, and so on.

When two expandable router frames are connected one router is designated as Router 1 and the
other as Router 2. Each router manages inputs and outputs locally. In addition, each router forwards
inputs to the connected router and receives inputs from the connected router, effectively doubling
the total number of inputs and outputs. For example, when two NV8576-Plus routers are connected,
each router switches up to 576 inputs and 576 outputs locally. In addition, each router forwards 576
inputs to the connected router and receives 576 inputs from the connected router, for a total of 1152
inputs and 1152 outputs.

Because each signal must have a unique signal number, when two expandable router routers are
connected together, signals are numbered from 1 to the total of the two connected frames. For
example, the NV8576-Plus frame can switch 576 x 576. When two frames are connected the
switching matrix expands to a maximum of 1152 x 1152. The number for the two connected frames
is 1-1152, incorporating both routers instead of two routers both managing signals numbered 1—
576. For more information on signal numbering, see Slots and Corresponding Signal Numbers on
page 8.

The number assigned to a signal depends from which router the signal originates. For example, if
using two NV8576-Plus frames, Router 1 has local inputs 1-576 and Router 2 has local inputs 577—
1152. Similarly, Router 1 has local outputs 1-576 and sends outputs 577—1152 to Router 2. Router
2 has local inputs 5771152 and sends outputs 1-576 to Router 1.
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Figure 1-8 shows which signal numbers correspond to which slots when viewing two connected
NV8576-Plus routers from the front.
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Figure 1-8. NV8576-Plus Signals and Corresponding Numbers for Connected Pair (Front View)
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Figure 1-9 shows which signal numbers correspond to which slots when viewing two NV8280-Plus
routers from the front.
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Figure 1-9. NV8280-Plus Signals and Corresponding Numbers for Connected Pair (Front View)

Crosspoint Slots and Signals Switched
The crosspoint cards manage signal switching. The crosspoint cards differ depending on the
NV8500 family router frame:

* For the NV8144, NV8280 and NV8280-Plus each card switches up to 144 inputs x 144 outputs.
* For the NV8576 and NV8576-Plus each card switches up to 288 inputs x 288 outputs.

The NV8144 has two slots for crosspoint cards. One is required and one is optional for redundancy.
The redundant crosspoint card takes over switching should the primary crosspoint card fail. All
inputs are sent to both the primary and redundant crosspoint card and switched to any or all outputs
as needed.

The NV8280, NV8280-Plus, NV8576 and NV8576-Plus have 8 slots for 8 crosspoint cards and two
slots for a redundant crosspoint cardset (a single module composed of two joined cards). Depend-
ing on the slot in which it is installed, the crosspoint card switches different signals. Slots are num-
bered 1 through 10, from left to right, when facing the front of the router. The redundant crosspoint
cardset occupies slots 5 and 6. (Refer to Figure 1-5 on page 9 and Figure 1-8 on page 12.)

The optional redundant crosspoint cardset can be installed as a backup for any of the other 8 cross-
point cards. The redundant crosspoint cardset can take over active control from any crosspoint card
installed. For more information, see Setting Redundant Crosspoint Switching on page 98.

Because the crosspoint cards installed in a specific slot manage specific outputs, depending on your
configuration, you may not need all 8 crosspoint cards. For example, if you are only switching
inputs 1-288 and outputs 1-288 using a stand-alone NV8576 router, crosspoint cards are required
only in slots 1 and 2. The other slots can remain empty.

However, due to router architecture, crosspoint cards must be installed in adjacent pairs to success-
fully route signals: cards must be installed in pairs in slots 1 & 2, slots 3 & 4, slots 5 & 6 or slots 7
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& 8. Crosspoint cards can not be installed individually in slots. For example, you could install cros-
spoint cards in slots 1, 2, 5 and 6. But you could not install crosspoint cards in only slots 1, 3, and 5.

Backplane Connectors and Individual Signal Numbers

When making physical connections to a router, each connector on a backplane has a unique signal
number assigned. Signal numbers are assigned to each connector based on two factors: 1) where
individual connectors are located on the backplane, and 2) where in the router frame the backplane
is installed.

Connector Location and Signal Number

Each connector on a backplane corresponds to a signal number. Signal numbers are assigned from
top-to-bottom in ascending order. The lowest signal number is assigned to the top connector with
each connector below being assigned the next incremental number. For example, if a backplane
corresponds to an input card installed in Input Slot 1, the nine connectors correspond to signals 1-9,
with 1 being the top connector, 2 being the connector directly below 1, 3 being the connector below
2, and so on. Similarly, if an input card is installed in Input Slot 2, the associated backplane connec-
tors would correspond to signals 10—18, with 10 being the top connector, 11 the next connector
below 10, and so on.

For an enumeration of the NV8576 and NV8576-Plus 1/0 connectors and corresponding signal
number, see NV8576 1/0 Signal Numbering on page 119.
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Figure 1-10 is an example of connectors on a backplane installed in either Input Slot 1 for inputs,
Output Slot 1 for outputs, or Output Slot 1 for expansion signals plus outputs. Each connector cor-
responds to a signal number with the lowest signal number—in this example ‘1’—at the top
ascending in order to the last connector.

For details on each backplane type and connectors, see Backplanes on page 29.
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Figure 1-10. Example of Signal Numbering for Backplanes in Slot 1

Card Slot and the Range of Signal Numbers

Active cards are inserted in slots through the front of the router and connect to corresponding back-
planes installed on the rear of the frame. When viewed from the front of the router, card slots are
numbered in ascending order from left-to-right, such that Slot 1 is the first slot on the left, Slot 2 is
the next card slot to the right of Slot 1, Slot 3 is the next card slot to the right of Slot 2,and so on.

The slot into which the card is installed determines the range of signal numbers assigned to the
backplane. For example, an input card is installed in Input Slot 1 manages inputs 1-9. The connec-
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Largest signal 143 134 125 116 107 98 89 80 71 62 53 44 35 26 17 8

number is at the

lower leftcomer y | 144 135 126 117 108 99 90 8172 63 54 45 36 27 18 9

tors on the backplane associated with the input card are assigned signal numbers 1-9. For more
details on router card slots and the range of signal numbers assigned each slot, see Slots and Corre-
sponding Signal Numbers on page 8.

Important: Although card slots are numbered from left-to-right in ascending order when facing
the front of the router frame, physical signal connections are made to backplane connectors located
on the rear of the frame. This means that when facing the rear of the router the slots are numbered
the opposite, or right-to-left. To put it another way, when you are facing the rear of the frame, the
card slots, and resulting range of signal numbers associated with each slot, are in reverse order. For
example, when viewing the router frame from the rear Input Slot 1 (signals 1-9) corresponds with
the backplane installed in the farthest right location. Input Slot 2 is the next slot to the /eft of Slot 1,
Input Slot 3 is the next slot to the /eft of Slot 2, and so on.

Figure 1-11 illustrates how connectors are associated with signal numbers when facing the rear of
the router frame. In this example, each number represents a signal number assigned to an individual
connector on a backplane receiving inputs. Each column corresponds to the range of signal num-
bers managed by the card in that slot. In this example, there are a total of 16 input card slots. Notice
that signals are numbered in ascending order from top-to-bottom and right-to-left.

Note For an enumeration of the NV8576 and NV8576-Plus I/O connectors and corre-
sponding signal number, see NV8576 1/O Signal Numbering on page 119.

Facing the rear - Signals are numbered from top to bottom and left to right.

< Lowest signal
number is at the
top, right corner

136 127 118 109 100 91 82 73 64 55 46 37 28 19 10 1
137 128 119 110 101 92 83 74 65 56 47 38 29 20 11 2
138 129 120 111 102 93 84 75 66 57 48 39 30 21 12 3
139 130 121 112 103 94 85 76 67 58 49 40 31 22 13 4
140 131 122 113 104 95 86 77 68 59 50 41 32 23 14 5
141 132 123 114 105 96 87 78 69 60 51 42 33 24 15 6
142 133 124 115 106 97 88 79 70 61 52 43 34 25 16 7

InputSlots 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

Figure 1-11. Example of backplane connectors and corresponding signal numbers

NV8576 and NV8576-Plus Note

All connectors and corresponding signals are numbered from top-to-bottom. This includes the
NV8576 and NV857-Plus frame, which have two separate regions for backplanes: one in the upper
half of the frame and one in the lower half of the frame. Backplanes installed in the lower portion of
the frame are rotated 180° from those in the upper portion and “face” in the opposite direction. (See
Backplanes on page 29.) Even though the backplanes are installed differently in the upper and
lower regions, the signal numbering for each backplane connector is identical. In other words,
whether the backplane is installed in the upper region or lower region, when facing the rear of the
router frame the signal numbers applied to connectors are always numbered in ascending order
from top-to-bottom and right-to-left.

LC input backplanes and LC expansion backplanes have five sets of two connectors each for a total
of 10 connections. Because only 9 input signals are managed by an input card and only 9 output
signals are managed by an expansion card, one connector is left unused. For the NV8576 and the
NV8576-Plus, in the upper region of the frame the bottom connector is not used. In the bottom
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region of the frame the backplanes are rotated 180° from those in the upper portion and “face” in
the opposite direction. Therefore, therefore the top connector is not used.

For signal numbering purposes, the signal numbers in the lower frame start with the second connec-
tor and not the first connector. In other words, in the lower region of the frame, signal numbering
starts with the first usable LC connector.

Figure 1-12 illustrates how signal numbers are applied to LC input backplanes and LC expansion
backplanes in both the upper region and lower region of the router frame.

Input Backplanes Expansion Backplanes

Figure 1-12. Example of Signal Numbers and LC Backplanes (rear view)

Connectors, Signal Numbers and Specific Frames

The following illustrate how signals are numbered in each NV8500 Family router. When making
physical connections, it is important to review the numbering sequences to ensure the correct signal
number is associated with the correct signal corrector.

For inputs, each card slot manages nine signals. For outputs, each card slot manages 18 signals. For
expansion cards installed in output card slots, each slot manages 9 output signals and two expan-
sion signals.
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Figure 1-13 illustrates the signal number ranges when facing the rear of the NV8576 or NV8576-
Plus router. For an enumeration of the NV8576 and NV8576-Plus I/O connectors and correspond-

ing signal number, see NV8576 1/O Signal Numbering on page 119.

991 <------ 865| 703 @----- 577| 415 < =-=--=- 289 | 127 @-=-=---- 1
OUTPUTS OUTPUTS OUTPUTS OUTPUTS
865-1008 577-720 289-432 1-144

(8 cards) (8 cards) (8 cards) (8 cards)
A \ 4

1008 882 [ 720 594|432 306 | 144 18

424 < 289 | 136 <% 1
INPUTS INPUTS
289-432 1-144
16 card 16 card
v (16 cards) (16 cards) v
297 | 144 9
&
&)
568 @ 433 | 280 @==========-c--c--- 145
INPUTS INPUTS
433-576 145-288
(16 cards) (16 cards) v
576 441 | 288 153
1135 <#====1009| 847 ===~ 721| 559 d===== 433 | 271 @===== 145
OUTPUTS OUTPUTS OUTPUTS OUTPUTS
1009-1152 721-864 433-576 145-288
(8 cards) (8 cards) (8 cards) (8 cards)
1152 1026 | 864 738| 576 450 | 288 162

Figure 1-13. Signal Numbering for NV8576 and NV8576-Plus (Rear View)
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Figure 1-14 illustrates the signal number ranges when facing the rear of the NV8280 or NV8280-
Plus router.

550 ®===== 433 | 415 € ---- 289 | 271 A=-===~ 145 | 127 @-=----- 1
OUTPUTS OUTPUTS OUTPUTS OUTPUTS
433-576 289-432 145-288 1-144
(8 cards) (8 cards) (8 cards) (8 cards)
\AR / \ 4
576 450 | 432 306 | 288 162 | 144 18
P 145 | 136 <% 1
INPUTS
145-288
(16 cards) v v INPUTS (16 cards) v
1-144
288 153 | 144 9

(@]
(Router Rear)
< N
o)c ) -
o

Figure 1-14. Signal Numbering for NV8280 and NV8280-Plus (Rear View)

Figure 1-15 illustrates the signal number ranges when facing the rear of the NV8144 router.

(Router Rear)

127 @ =-=====--- 1
136 @-=======m———m—mmee 1
INPUTS OUTPUTS
1-144 1-144
(16 cards)
144 9 144 18

Figure 1-15. Signal Numbering for NV8144 (Rear View)
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Front Module Slots and Rear Connections
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Router frames in the NV8500 family have slots for input, output, monitor, control and crosspoint
cards. Cards are installed in slots from the front of the router frame. The rear of the router is a back
plate into which backplanes containing connections for receiving, distributing or monitoring sig-
nals are installed. The back plate also contains connections for system functions, such as a control
system, alarms or references.

Active circuitry is contained on the input cards, output cards, control cards, power supply modules
and fan trays installed through the router’s front. The backplane modules are passive and do not
contain active circuitry, with the exception of the backplane containing LC (fiber optic) connectors.

Depending on the router frame, up to four internal motherboards span the frame and distribute I/O
signals, control signals, timing information and power. Active cards plug into the motherboards
from the front of the router and backplanes plug into the same motherboards from the rear. Each
input card and output card has a corresponding backplane. All cards are “hot-swappable,” but the
cards must be paired with the appropriate corresponding backplane. Each backplane features LEDs
that warn if an incorrect card is installed in the corresponding card slot for that backplane. For more
information, see Backplanes on page 29.

Front Slots

Router frames in the NV8500 family have common card slots. For more information on each type
of card housed in the router frames, see Active Cards on page 37. For information on signal num-
bering and corresponding card slots, see Slots and Corresponding Signal Numbers on page 8.

NV8144

Figure 1-16 shows the front of the NV8144 router frame with the door removed. At the top of the
frame is the fan tray. Directly below the fan tray are slots for active cards. On the far left are 8 slots
for output cards. Directly to the right of the output cards is a single slot for the monitor card. Near
the center of the frame, to the right of the output cards, are two slots. The first slot holds a 144 x
144 crosspoint card. The second slot holds a second, optional 144 x 144 crosspoint card for redun-
dancy.

To the right of the crosspoint card slots are 16 slots for input cards. To the right of the input card
slots are two additional slots for the primary and secondary control cards.
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Below the active card slots, at the bottom of the frame, are two power supply modules.

Output Cards (8) Input Cards (16)
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Crosspoint Cards (2) Power Supplies (2)
Figure 1-16. NV8144 with Door Removed (Front View)

NV8280 and NV8280-Plus

Figure 1-17 on page 22 shows the front of the NV8280/NV8280-Plus router frame with the door
removed. The NV8280 and the NV8280-Plus have identical frames. What makes an NV8280-Plus
able to connect to another NV8280-Plus frame are the unique expansion output cards and corre-
sponding expansion output backplanes located on the rear of the router. For more information, see
Frame Expansion on page 45.

From this view, you can see the modules inserted in the slots. At the top of the frame is the fan tray.
Directly below that are 32 slots for output cards. Below the output cards are 32 slots for input cards,
for a total of 64 cards. To the far right of the output card slots are two additional slots for the input
monitor and output monitor cards. Similarly, to the far right of the input card slots are two addi-
tional slots for the primary and secondary control cards.
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Below the input card slots, at the bottom of the frame, are 10 crosspoint card slots. The fifth and
sixth crosspoint card slots house an optional redundant crosspoint cardset (two-card module).
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(32) /’ Cards
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(@] (@]
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Input > Control
Cards 6 5 Cards
(32) el el el le et el ezl sz ele ] | @
Redundant
Crosspoint
Cardset (1)

Crosspoint Cards (8)
Figure 1-17. NV8280/NV8280-Plus with Door Removed (Front View)

NV8576 and NV8576-Plus

Figure 1-18 shows the front of the NV8576 router frame with the door removed. From this view,
you can see the modules inserted in the slots. The NV8576 and the NV8576-Plus have identical
frames. Unique expansion output cards and corresponding expansion output backplanes enable the
NV8576-Plus router to connect to another NV8576-Plus frame. The frames themselves are not
changed. For more information, see Frame Expansion on page 45.

The router is divided into three general regions: upper, middle and lower. The upper and lower
regions are mirror images of each other featuring 32 slots for output cards and 32 slots for input
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cards, for a total of 64 output cards and 64 inputs cards. In the upper region, to the far right of the
output card slots, are two additional slots for the input monitor card and the output monitor card.
Similarly, to the far right of the input card slots are two additional slots for the control cards (one
primary and one secondary). Two more monitor card slots are featured in the lower region to the far
left of the output cards, as shown in Figure 1-18 on page 23.

In the middle region are 10 slots for crosspoint cards. The fifth and sixth crosspoint card slots house
an optional redundant crosspoint cardset.
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Figure 1-18. Nv8576/NV8576-Plus with Door Removed (Front View)
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Input
Backplanes
(16)

Rear Connections

The rear of the NV8500 family router frames (Figure 1-21 on page 28) feature a back plate contain-
ing openings for installing interchangeable backplanes housing connectors. The type and number of
connectors change depending on the signal being managed and which of the NV8500 family rout-
ers are being used.

NV8144

The rear of the NV8144 houses backplanes and system connections. When facing the rear, the far-
thest left-hand section has a blank plate. This corresponds to the control cards, which are installed
through the front of the router frame. Next to the control card plate are 16 backplanes housing con-
nectors for receiving incoming signals. These backplanes are installed in slots that correspond to
active cards for inputs. (See Front Slots on page 20.) The middle section contains system connec-
tions, such as audio and video references, control systems, and so on. For details, see System Con-
nections on page 32.

To the right of the section containing the system connections is a single backplane for monitor sig-
nals. To the right of the monitor backplane are 8 backplanes housing connectors for distributing
outgoing signals. These backplanes are installed in slots that correspond to active cards for outputs.

At the very top of the frame are grills for exhausting warm air dispersed by the fans in the fan tray.
Near the bottom of the frame are two power connections for connecting the two power supply mod-
ules to power. To the right of the left-most power connection is a connection for alarms. For details,

see System Alarm on page 36.

Output
Backplanes

®)

T e
|
e

Power System .
Connection Connections Connection

Alarm Monitor Backplane
Figure 1-19. NV8144 Rear of Router Frame (Rear View)

NV8280 and NV8280-Plus

The rear of the NV8280 and NV8280-Plus house backplanes and system connections, as shown in
Figure 1-20 on page 26. At the very top of the frame are grills for exhausting warm air dispersed by
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the fans in the fan tray. Directly below the fan tray, starting from the left-hand side when facing the
rear of the router, are two backplanes for monitor signals. These backplanes contain 4 DIN 1.0/2.3
monitor connections that send input and output monitor signals to monitoring equipment. To the
right of the monitor backplanes are 32 backplanes housing connectors for distributing outgoing sig-
nals. These backplanes are installed in slots that correspond to active cards for outputs. (See Front
Slots on page 20.)

The output backplanes can either contain 18 DIN 1.0/2.3, terminal block, or LC connectors or if for
expansion 9 DIN 1.0/2.3, terminal block, or LC connectors and 2 high-density connectors for send-
ing signals between two connected NV8280-Plus frames. For more information on backplanes, see

Backplanes on page 29.

In the section directly below the output backplanes, starting from the left, is a blank backplate. This
covers the back of the slots into which the control cards are installed (through the front of the
router). Next to the backplate are 32 backplanes housing connectors for receiving incoming signals.
These backplanes are installed in slots that correspond to active cards for inputs. Each backplane
contains either 9 coax, terminal block, or LC connectors.
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Near the bottom of the frame are connections for system and power functions. For details, see Sys-
tem Connections on page 32.
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Figure 1-20. NV8280/NV8280-Plus Rear of Router Frame (Rear View)

NV8576 and NV8576-Plus

Similar to the front of the router, the rear of the frame is divided into three general regions: upper,
middle and lower. The upper and lower regions are mirror images of each other featuring a total of
32 slots for output backplanes corresponding to output cards and 32 slots for input backplanes cor-
responding to input cards, for a total of 64 backplanes for outputs and 64 backplanes for inputs. The
input backplanes can contain either 9 DIN 1.0/2.3, terminal block, or LC connectors, through which
incoming signals are received. The output backplanes can one of two sets of connectors: 18 DIN
1.0/2.3, terminal block, or LC connectors that distribute outgoing signals or if for expansion 9 DIN
1.0/2.3, terminal block, or LC connectors that distribute outgoing signals plus 2 high-density con-
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nectors for sending signals between two connected NV8576-Plus frames. For more information on
backplanes, see Backplanes on page 29.

In the upper region, to the far left of the output backplanes are two additional backplanes. Each
backplane contains 4 DIN 1.0/2.3 coax connections that send signals to monitor cards. (See Figure
1-21 on page 28.) Likewise, in the lower region, to the far right of the input backplanes are two
more backplanes for monitor signals. In the middle region of the frame, are connections for system
and power functions, as shown in Figure 1-21 on page 28.
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Figure 1-21. NV8576/NV8576-Plus Rear of Router Frame (Rear View)
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Backplanes

The rear of the NV8500 family of routers feature rear backplane modules. Each backplane contains
connectors that receive or distribute signals. Each signal type requires a specific connector and
backplane. For example, fiber optic signals require backplanes housing LC connectors. Different
types of backplanes can be combined in a single router frame. This enables you to meet different
signal and cabling requirements in a single router frame.

The type of backplane installed depends on the signal being managed and whether the router is a
standalone or expandable router. There are different backplanes for different tasks. Certain back-
planes are used for receiving inputs or distributing outputs, other backplanes receive or distribute
signals for monitoring purposes, and when two expandable router frames are connected, unique
backplanes manage the distribution of signals between the two frames.

Backplanes containing DIN 1.0/2.3 or terminal block connectors are passive while backplanes with
LC connectors have active circuitry.

For proper operation, each backplane must match its corresponding input card, output card, or mon-
itor card. For example, if a backplane is to receive coaxial input signals, then a coax input card
must be installed in the corresponding card slot. For a description of each type of active card, see
Active Cards on page 37.

Connectors on a backplane differ depending on the signals being managed and whether the router is
being used in standalone or expanded mode.

Output Plus
Input Output Expansion

Signal Connectors Connectors Connectors Cable Part Number

AES3 Asynch. | 9 DIN 1.0/2.3 | 18 DIN 1.0/2.3 |9 DIN 1.0/2.3 coax, Input EM0791 Output

Unbalanced plus 2 expansion | proprietary | EM0793 Expansion
EMO0789

AES3 Asynch. | 9 terminal 18 terminal 9 terminal block | coax, Input EM0828 Output

Balanced block block plus 2 expansion | proprietary | EM0829 Expansion
EMO0830

SD,HD, 3Gig |9 DIN 1.0/2.3 |18 DIN 1.0/2.3 | 9 DIN 1.0/2.3 coax, Input EM0791 Output

(coax) plus 2 expansion | proprietary | EM0793 Expansion
EMO0789

SD,HD, 3Gig |9 LC 18 LC 9 LC plus 2 fiber optic, | Input EM0691 Output

(fiber optic) expansion proprietary | EM0694 Expansion
EMO0698

Monitor 2DIN 1.0/2.3 |2 DIN 1.0/2.3 |NA coax, Input EMO0715 Output

proprietary | EM0714 (Note: The

NV8144 uses only one
backplane, the
EMO0715).
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and Rear Connections

Figure 1-22 is an example of some of the different types of backplanes. In the NV8576 and
NV8576-Plus frames, backplanes installed in the lower portion of the router are rotated 180° from
those in the upper portion and “face” in the opposite direction. Expansion backplanes featuring ter-
minal block connectors and two expansion connectors are currently under development.
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Figure 1-22. Backplanes

Viewing from top to bottom backplanes are grouped by connector type with one backplane for
inputs, the next for outputs and the third for expansion signals. The first set of backplanes feature
LC connectors for fiber optic signals (SD, HD, 3Gig), followed by DIN 1.0/2.3 connectors for coax

signals (SD, HD, 3Gig and AES unbalanced), and lastly termina

1 block connectors for coax signals

(SD, HD, 3Gig and AES balanced). The last three backplanes are for monitoring signals. There is a
single backplane for the NV8144 and two backplanes for monitoring inputs and outputs in the

NV8280, NV8280-Plus, NV8576 and NV8576-Plus frames.

Notice that the LC connectors are actually modules containing two connectors each. The input
backplane and the expansion backplane contain 5 modules totalling 10 LC connectors each. The
output backplane contains 9 modules for a total of 18 LC connectors. When making input and
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expansion connections, the bottom LC connector remains empty because only 9 signals are allowed
on the input backplane and the expansion backplane.

About Monitor Backplanes

Depending on the router frame, up to 4 monitor cards can be installed. Each monitor card produces
2 signals that can be sent to monitoring equipment for the purpose of assessing signal presence and
quality. There is a single type of monitor card; not different monitor cards for monitoring inputs or
outputs. Whether the card monitors inputs, outputs, or both depends on the type of router frame, the
slot into which it is installed on the frame, and the backplane associated with the card.

The monitor card must have a corresponding monitor backplane installed. (See Figure 1-22 on page
30.) The backplane contains connectors through which signals are sent from the “mated” monitor
card to monitoring equipment. For the NV8144 there is a single monitor backplane that monitors
both inputs and outputs. Backplane connectors are labeled ‘OUTPUT MON’ and ‘INPUT MON’.

For the NV8280 and NV8576 there is one monitor backplane for inputs and a separate monitor
backplane for outputs. The backplane connectors are labeled ‘IN 1°, ‘IN 2’, ‘OUT 1’ and ‘OUT 2’.
Two of the connectors connect cables to the monitoring equipment. The other two connectors are
used for “chaining together” multiple monitor cards or multiple routers.

The connectors labeled ‘IN’ on the backplane:

* Cross-connect monitor cards to other monitor cards, such as when two expandable frames
(NV8280-Plus or NV8576-Plus) are connected together, which enables the monitoring equip-
ment access to all inputs or outputs, or

* Connect to an ‘OUT’ connector when cross-connecting multiple monitor cards in the same
frame to each other. This only applies to NV8576 or NV8576-Plus.

The connectors labeled ‘OUT’ on the backplane:
* Connect to an ‘IN’ connector when cross-connecting monitor cards (as noted above), or
» Send signals for monitoring purposes to monitoring equipment.

The NV8280/NV8280-Plus and NV8576/NV8576-Plus router frames have separate monitor card
slots for monitoring inputs and outputs. The NV8280/NV8280-Plus router frame uses two cards:
one for inputs; one for outputs. The NV8576/NV8576-Plus router frame uses four cards: two for
inputs; two for outputs. The card slot determines the signals monitored: a monitor card in the input
monitor card slot monitors inputs; a monitor card in the output monitor card slot monitors outputs.

In the NV8280/NV8280-Plus, the input monitor card receives one signal from each input card.
Similarly, an output monitor card receives one signal from each output card. The NV8576/
NV8576-Plus monitor cards work exactly the same way except that the monitor cards in the upper
portion of the router frame receive signals only from the output cards and input cards located in the
upper region. Likewise, the monitor cards in the lower region of the frame receive signals only
from the input and output cards installed in the lower region of the frame.

To maximize efficiency, only one signal is sent from each input or output card to the monitor card
for forwarding to monitoring equipment. This means that only one signal from each input card or
output card is monitored at any give time.

Whether or not input and/or output monitor signals can be accessed and managed depends on the
application version currently loaded on the router’s control cards and if a Monitor Level has been
created using UniConfig. (See the UniConfig User s Guide.)
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System Connections

Routers in the NV8500 family feature connections for managing system functions, located on the
rear of the router, as shown in Figure 1-23. The following is an example of an NV8576 router
frame. While the system connections may not be positioned exactly as shown in this example, all
connections are labeled as indicated and perform the functions stated in the following sections.
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Figure 1-23. System Connections for NV8576 Router Frame
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These connections allow you to connect:
* A router control system.
* Reference signals.
* A PC running the UniConfig application.

 System alarms that sends notification of a system failure, such as a fan or power supply mal-
function.

Router Control System Connections

Router control systems run on a separate platform connected to the router. The router provides two
ways to connect to a router control system: serial or Ethernet. There is also an Miranda Aux Bus
connection present, but it is not being used at this time. The router control system determines which
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connection is used. For example, to connect to the Miranda NV9000 control system an Ethernet
connection is preferred.

Serial Control Connections

The NV8500 family routers have four serial ports, as shown in Figure 1-24. The ports are divided
into two sets, one primary control (‘PRI’) and one secondary control (‘SEC’). Primary control is
the connection to the primary control card. Secondary control is the connection to the secondary
control card (which is optional for redundancy). Each set is further divided into connections that
correspond to router control systems: ‘CTRL 1’ corresponds to the primary control system and
‘CTRL 2’ corresponds to an alternate control system. Using ‘CTRL 2’ connections you can connect
to an alternate control system (i.e., backup system) or set up dual control. For installation instruc-
tions, see Serial Control Connections on page 70.

®
®

O

Serial Connections to
Control System

€
o

Figure 1-24. Serial Control Connections (Rear View)

Ethernet Control Connections

The router has two Ethernet ports, labeled ‘10/100BT’, as shown in Figure 1-25. These ports are
also divided into two sets, one primary (‘PRI’) and one secondary (‘SEC”). The primary port con-
nects an NV9000 router control system to the primary control card. The secondary port connects an
NV9000 router control system to the secondary control card. For installation instructions, see
Ethernet Control Connections on page 72.

P CONTROL >
PRI ——SEC:
1on00st | _tonoosr .
Ethernet Connectionsto

® Control System

-
)

VIDEO REF 1

Figure 1-25. Ethernet Control Connections (Rear View)
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For the router to communicate with the router control system through an Ethernet connection, you
must configure an IP address in the control card. The IP address is set using UniConfig. However,
UniConfig runs on a PC and similarly cannot communicate with the router until an IP address has
been entered. Therefore, you must use a serial connection—using the ‘DIAG’ port(s)—to the
computer (PC) running UniConfig to define the IP address(es). (See Serial Control Connections on
page 70.)

Aux Bus Control Connections

The Miranda Aux Bus connection is located on the rear of the router. However, the Aux Bus con-
nection is not used at this time.

®

GSC Node Bus
Connectors

CONTROL

® pey(pey

Figure 1-26. AUX Bus Control Connections (Rear View)

Control System Expansion Connections

In order to manage two connected expandable router frames (NV8280-Plus or NV8576-Plus), con-
trol system expansion connections need to be connected between the routers. Expansion control
system connections are located on the rear of the router, as shown in Figure 1-27.

There are two connections provided. Only one is required for control system expansion connec-
tions. The other connection is available as a redundant connection, providing a backup connection
to the control system should the other connection fail.

For instructions on making control system expansion connections, see Control System Expansion

Connections on page 73.
@

® 2% @

10110087 | 1010087

RTREXP

Expansion Connectors

Figure 1-27. Expansion Control System Connections (Rear View)

Diagnostic Connections

The diagnostic connections enable the router to communicate with the UniConfig application. Uni-
Config runs on a PC separate from the router and is used to perform system setup tasks, and config-
ure and monitor the router. Please refer to the UniConfig User s Guide.

Diagnostic connections connect the router to the computer (PC) running the UniConfig application.
Two diagnostic connections are located on the rear of the router, labeled ‘DIAG’. The ports are
divided into two sets: one primary (‘PRI’) and one secondary (‘SEC”), as shown in Figure 1-28.
The primary control connects to the primary control card. The secondary control connects to the
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secondary (optional for redundancy) control card. For instructions, see Making Diagnostic Connec-

tions on page 74.
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Figure 1-28. Permanent Diagnostic Connections (Rear View)

AES Reference Connections
The AES reference is used for clock generation, which provides a timing reference for AES syn-
chronous signals and for timing circuits on the control card.

Routers in the NV8500 family have two AES reference connections labeled ‘AES REF1’ and ‘AES
REF2’, as shown in Figure 1-29. Both connections are shared by the primary control card and the
secondary control card. (See Control Cards on page 38.) The AES reference connections are
“redundant” and use the same reference type. When both reference connections are connected, if
one reference fails, the control card automatically fails-over to the redundant reference.

The AES reference connection requires a stable signal source of AES with a sample rate of 48kHz.
For instructions on making AES reference connections, see Making AES Reference Connections
on page 75.

5 Al

VIDEO REF 1

AES Reference
Connectors

AT ®

Figure 1-29. Connections to AES References (Rear View)

Video Reference

Routers in the NV8500 family provide timing reference connections for video signals, labeled
‘VIDEO REF 1’ and ‘VIDEO REF 2’, as shown in Figure 1-30. Located on the rear of the router,
these connections provide a reference input for determining the router’s video frame switch point.
The video reference connections require a stable source of PAL, NTSC or Tri-level sync.

If a video reference is present, signals switch at the defined frame and line switch points. If a video
reference is not present, the router still performs the switch, but to an internal reference. If a video
reference is not connected, the control card displays a lit red LED. (See Indicator LEDs on page
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101.) For instructions on making video reference connections, see Making Video Reference Con-
nections on page 76.
el | B | e

RTREXP RTREXP

v W

VIDEO REF 1

Video Reference
Connectors

® -

Figure 1-30. Connections to Video References (Rear View)

Redundant and Dual References

There are two video reference connections. The same reference can be used for both connections or
a different reference for each connection. When using the same, or “redundant,” references for both
connections, if one reference fails, the control card fails-over to the redundant reference. When
using different references, or “dual” references, switch takes can occur based on one or the other
reference. For example, if “VIDEO REF 1’ uses NTSC as a reference and ‘VIDEO REF 2’ uses
PAL as a reference. Using UniConfig, the type of setting is selected: redundant or dual, and if dual,
which outputs use which video reference on an output by output basis. (See the UniConfig User s
Guide.)

Time Code Reference Connection

There are two connections for a reference source for Time Code signals labeled ‘TIME CODE’, as

shown in Figure 1-31. However, time code signals are not supported at this time.

Time Code Connector

2| & ®
_ A ~
Figure 1-31. Time Code Reference Connection (Rear View)

System Alarm

Routers in the NV8500 family have a system alarm that sends notification of a malfunction, such as
when a fan or power supply is not functioning properly. The NV8000 power supply frame (used for
the NV8280/NV8280-Plus and the NV8576/NV8576-Plus) and the routers each have alarm con-
nections that can be connected to external equipment that display visual signals when an alarm is
activated. Creation of an external alarm indicator is outside the scope of this manual, however basic
instructions on wiring the alarm connection for external monitoring is provided. See Alarm Indica-

tor Equipment on page 84.
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In addition to an alarm connection, the routers are connected to a router control system that receives
status information from the router’s control card(s). (See Router Control System Connections on
page 32.) The control card reads the status of NV8000’s power supply and fans through the ‘Power
Supply Monitors’ connection. (See Power Supply on page 3.) In addition, the control card monitors
the router’s power supply, fans, and video reference connections. Both NV8000 and router infor-
mation is communicated to the router control system and viewable using UniConfig. (See the Uni-
Config User s Guide.)

The alarm connection is labeled ‘ALARMS’ and is located on the rear of the router, as shown in
Figure 1-32. For instructions on making alarm connections, see Making Alarm Connections on
page 83.

System Alarm Connector

POWER SUPPLY

Power Supply Monitor Connector

O

@ ® ®

Figure 1-32. System Alarm Connection (Rear View)

Active Cards

Routers in the NV8500 family feature several active cards that manage incoming signals, process
commands from the control system, perform signal switching, and distribute outgoing signals. Each
card slides into a card guide and has a lever that holds the card in place and aids card ejection.
In any frame, there are:

* Two control cards—one primary and one secondary (which is optional, for redundancy).

* Up to 64 input cards— AES Asynchronous (balanced or unbalanced), SD or 3Gig.

» Up to 64 output cards— AES Asynchronous (balanced or unbalanced), SD or 3Gig.

* Up to 8§ crosspoint cards.

* One redundant crosspoint card or crosspoint cardset (optional).

 Up to four monitor cards (optional).

The cards and their functions are described in the following sections. For information on installing
cards, see Installing Cards on page 53.

Combining Input Cards and Output Cards

When you are connecting two expandable router frames (NV8280-Plus and NV8576-Plus), differ-
ent combinations of input cards and output cards can be installed. For example, if two connected
NV8576-Plus routers are configured for 576 inputs and 1152 outputs, input cards and crosspoint
cards are not needed in both routers because the output cards on the second frame receive signals
directly from the expansion cables.
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‘Expansion’ output expansion cards (EM0695) receive signals from an expandable router’s local
input connections and from a second router connected through expansion cables. These cards also
send signals back to the first router. If there are any input cards installed in a second frame, those
signals must be delivered to the first frame and vice versa. ‘Expansion’ output cards are used when
outputs are required in both the local and the second (connected) frame.

‘Filler’ output cards (EM0692) feed signals exclusively to the expansion cables connecting the two
router frames and do not feed any connectors within the local frame. ‘Filler’ cards expand inputs
and not outputs.

For a description of each card, see ‘Expansion’ Output Cards on page 42 and ‘Filler’ Output Cards
on page 43.

Control Cards

A router has two control cards (EM0666), one primary and one secondary. The secondary card is
optional and used as a redundant, or stand-by, controller. Each card receives commands from the
router control system, and in turn, controls the input, output, crosspoint and monitor cards. Only the
active control card sends commands to the I/O cards. The active control card updates the stand-by
control card.

Both the primary control card and the secondary control card receive commands from the router
control system, but only the active control card responds. Because both cards receive router control
system commands, if the active control card fails, the stand-by control card automatically takes
over processing without interruption. In addition, the primary control card and secondary control
card communicate with each other. Should either control card fail, the newly active control card
communicates the failure to the router control system.

The control card receives power from the motherboard and includes a status reporting circuit. Four
LEDs on the front of the control card indicate the card’s status: low battery (red), alarm (red), active
(amber), and operating normally (green). For more information, see Indicator LEDs on page 101.

Input Cards

Depending on the router frame, a router can hold up to 64 input cards, each processing up to 9 input
signals. Input cards are designed for either coaxial or fiber optic signals and can manage SD, HD,
and 3Gig video signals, and AES Asynchronous (balanced or unbalanced) audio signals. Input
cards receive incoming signals through connectors housed on backplanes. The input card must be
paired with the correct corresponding backplane. For example, if the input card manages coax sig-
nals, it must be paired with a backplane containing coax connectors appropriate for that signal. (See

Backplanes on page 29.)

The following lists the different input cards available:.

Input Card Signal Types Standard | Rates Backplane

EMO0687 Asynchronous | AES3 Sample rates 32 to 192kHz (passed EMO0791 (coax)
Digital Audio through)
Unbalanced

EM0687 Asynchronous | AES3 Sample rates 32 to 192kHz (passed EMO0828
Digital Audio through) (terminal block)
Balanced
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Input Card Signal Types Standard | Rates Backplane
EMO0689 (coax) | SD 259M Video rates from 19 Mb/s to 360Mb/s. | EM0791 (coax)
Automatic reclocking at 270 Mb/s.
Reclocking bypassed at other rates.
EMO0783 (coax) |3Gig, HD, 259M Video rates from 19 Mb/s to 3 Gb/s. EMO0791 (coax)
SD 344M Automatic reclocking at 270 Mb/s and
5“22)693 (fiber 290M | 1.483,1.485,2.966,2.970 Gbrs. Ehﬁgf% (fiber
P 424M Reclocking bypassed at other rates. P

Input Card Functions

All input cards have 9 cable equalizers. Each distributes five copies of the signal to the mother-
board. The motherboard forwards the copies to crosspoint cards for distribution to output cards, or
if an expandable frame, to expansion connectors for distribution to a connected frame. An incom-
ing signal can be distributed to any or all output cards.

Figure 1-33 shows the signal flow for an input card.

Copies of Signal

9 Cable 5 .
Backplane Equalizer Buffer Motherboard —>8zracl)'§§pomt

Figure 1-33. Input Card Block Diagram

Visual Indicators

All input cards have a circuit that performs status reporting and drives the card’s functions. Five
LEDs on the front of the input card indicate the card’s status: alarm (red), power good (green), soft-
ware is loaded (amber), and whether the communication with the control card is good (green) or
bad (red). For more information, see Indicator LEDs on page 101.

Crosspoint Cards

A router frame can house up to 8 crosspoint cards and one redundant crosspoint cardset (2-card
module). The crosspoint card for the NV8144 (EM0799) and the NV8280/NV820-Plus (EM0799)
switch 144 inputs x 144 inputs. The crosspoint card for the NV8576/NV8576-Plus (EM0662) can
receive and distribute 288 inputs x 288 outputs. Both types of crosspoint cards can switch signals
with rates ranging from 19 Mb/s to 3.0 Gb/s for video signals and sample rates of 32 to 96kHz for dig-
ital audio asynchronous signals.

Crosspoint cards receive signals from the input cards (via the motherboard). The crosspoint card
then switches the signals, as directed by the control card, to the appropriate output cards (again, via
the motherboard).

The crosspoint card slot in which the crosspoint card is installed determines which of the full range
of signals are managed. For details, see Crosspoint Slots and Signals Switched on page 13.

Redundant Crosspoints

An second crosspoint card can be installed in the NV8144 as a redundant card should the primary
crosspoint fail. Similarly, an optional, redundant crosspoint cardset can be installed in crosspoint
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slots 5 and 6 in the NV8280/NV820-Plus (EM0678) and the NV8576/NV8576-Plus (EM0676)
router frames. These crosspoint cardsets are unique and cannot be used in place of another cross-
point card. When a redundant crosspoint cardset is installed in these slots, function buttons located
on the front of the module become active. When an operator presses a particular button, the cross-
point card set can either take over active control from another crosspoint card or act as a ‘hot”
backup in stand-by mode. If it is configured to take active control, the redundant crosspoint cardset
takes over the current functions of a specific, selected crosspoint card creating 8-to-1 redundancy.
For details, see Setting Redundant Crosspoint Switching on page 98.

Figure 1-34 shows the flow of signals through a crosspoint card.

Input —»| Motherboard —222 Crosspoint 288 Motherboard |—» Output
Chrd 288x288 oo

Figure 1-34. Crosspoint Block Diagram

Visual Indicators

The crosspoint card and redundant crosspoint cardset includes a status reporting circuit. Five LEDs
on the front of the card or cardset indicate the card’s status: alarm (red), power good (green), soft-
ware is loaded (amber), and whether there is good (green) or bad (red) communication with the
control card. For more information, see Indicator LEDs on page 101.

Output Cards

Depending on the router frame, a router can hold up to 64 output cards. Output cards distribute out-
going signals through connectors housed on backplanes. The output card must be paired with the
correct corresponding backplane. For example, if the output card manages fiber optic signals, it
must be paired with a backplane containing LC (fiber optic) connectors. (See Backplanes on page
29.)

There are three categories of output cards, each managing a unique set of signals: ‘standalone’,
‘expansion’ and ‘filler’:

* ‘Standalone’ output cards manage local signals for the frame in which they are installed. These
cards are typically installed in standalone routers frames (NV8144, NV8280 and NV8576).
There are ‘standalone’ output cards for SD, HD, and 3Gig video signals and AES3 Asynchro-
nous digital audio signals.

» ‘Expansion’ output cards manage local signals and signals from the expansion connectors when
two expandable router frames are connected (NV8280-Plus and NV8576-Plus).There are
‘expansion’ cards for SD, HD, and 3Gig video signals and AES3 Asynchronous digital audio
signals.

‘Filler’ output cards manage signals only from the expansion connectors when two expandable
router frames are connected (NV8280-Plus and NV8576-Plus). They do not handle local output
signals. There are ‘filler’ cards for HD and 3Gig video signals and AES3 Asynchronous digital
audio signals, but not for SD signals.

Output cards can distribute SD, HD, and 3Gig video signals and AES3 Asynchronous digital audio
signals. Different signal types can be mixed in a single frame to meet specific switching configura-
tion needs.
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‘Expansion’ and ‘filler’ cards can be combined in a single expandable router frame (NV8280-Plus
and NV8576-Plus). ‘Standalone’ cards are used exclusively in a standalone router frame (NV8144,

NV8280 and NV8576).
The following is a list of the different output cards available:
Signal Corresponding
Output Card Category | Types Standard Rates Backplane
AES Asynchronous Signals (Unbalanced and Balanced)
EMO0688 Standalone | Unbalanced |AES3 Audio sample rates 32 to | EM0793 (18 coax)
: 192kH d
EMO0688 Expansion throu }zl)(passe EMO0789 (9 coax, 2
g .
expansion)
EMO0688 Filler EMO0789 (9 coax, 2
expansion)
EMO0688 Standalone | Balanced AES3 Audio sample rates 32 to | EM0829 (18
192kHz (passed terminal block)
: th h ;
EMO688 Expansion rough) EMO830(9 terminal
block, 2 expansion)
EMO0688 Filler EMO0830 (9
terminal block, 2
expansion)
Video Signals (Coax Cable)
EMO0690 Standalone | SD SMPTE | Video rates from 19Mb/s | EM0793 (18 coax)
(coax) 259M to 360 Mb/s.
. Automatic reclocking at
E::[gggl EXPEI?IS;OH 270 Mb/s. Reclocking Eyggflzrg)g coax, 2
(no Filler) bypassed at other rates. P
EMO0785 Standalone | 3Gig, HD, SMPTE Video rates from 19 Mb/s | EM0793 (18 coax)
(coax) SD 259M to 3 Gb/s.
EMO0787 Expansion 344M Automatic reclocking at EMO0789 (9 coax, 2
(coax) 202M 270 Mb/s and 1.483, expansion)
424M 1.485,2.966,2.970 Gb/s. | *P
EMO0692 Filler Reclocking bypassed at EMO0789 (9 coax, 2
(coax) other rates. expansion)
Video Signals (Fiber Optic Cable)
EMO0697 (fiber | Standalone | 3Gig, HD, SMPTE Video rates from 19 Mb/s | EM0694 (18 coax)
optic) SD 259M to 3 Gb/s.
EMO0695 (fiber | Expansion 344M Automatic reclocking at ey 166989 coax., 2
optic) 292M 270 Mb/s and 1.483, expansion)
424M 1.485, 2.966, 2.970 Gb/s. P
EMO0692 (fiber | Filler Reclocking bypassed at EMO0789 (9 coax, 2
optic) other rates. expansion)

Output Card Functions

Output cards process 18 signals. The functions of each type of output card are described in the fol-
lowing sections.

‘Standalone’ Output Cards

‘Standalone’ cards are used in standalone router frames (NV8144, NV8280 and NV8576). The
cards receive 18 signals from the crosspoint card (via the motherboard). The card contains 18 re-
clockers. The re-clocker creates two copies of the signal, feeding one copy to a cable driver and one
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copy to a 18x1 MUX. The cable driver forwards the signal to a connector (DIN 1.0/2.3, terminal
block or fiber optic) to distribute the outgoing signal. The 18x1 MUX sends the output to the moth-
erboard, which in turn forwards the signal to output monitor cards.

Note Cable drivers are not present on output cards managing fiber optic signals.

Figure 1-35 shows the flow of a signal through the ‘Standalone’ output card. For signal re-clocking
rates, see Signal Rates and Flow on page 4.

18:1 MUX
Monitor ﬂ 18

j | N

Crosspoint—8- 5| Motherboard Reclocker 18 Cable | 18, , Outgoing
Card Driver Signal

Figure 1-35. ‘Standalone’ Output Block Diagram (Coax Cards)

‘Expansion’ Output Cards

‘Expansion’ output cards (also called “plus” output cards) are used with the NV8500 family
expandable frames (NV8280-Plus and NV8576-Plus). Each ‘expansion’ card receives 18 signals
from the local crosspoint cards (via the motherboard). 9 of these signals feed a 2x1 MUX.

The ‘expansion’ card forwards 9 additional signals to cable drivers. The cable drivers feed the out-
puts to an expansion connector for distribution to a second connected router. At the same time, the
second router sends 9 signals to the first router through a second expansion connector. Signals
arriving through these expansion connectors are forwarded, through a cable receiver, to the 2x1
MUX mentioned above.

The 2x1 MUX feeds the signal to one of 9 reclockers. The reclocker creates two copies of the input,
feeding one copy to a cable driver and one copy to a 9x1 MUX. The cable driver forwards the out-
put to a DIN 1.0/2.3 (coax), terminal block, or LC connector to distribute the outgoing signal. The
MUX sends the output to the motherboard, which in turns forwards the signal to the output monitor
cards.

Note Cable drivers are not present on output cards managing fiber optic signals.
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The ‘expansion’ cards on the local router and the ‘expansion’ cards on the connected router “mir-
ror” each other, performing identical tasks. To illustrate, the ‘expansion’ output cards receive and
distribute signals as follows, where card 1 belongs to the local router and card 2 belongs to the con-

nected router:

* Card 1 receives 9 signals from the local crosspoint cards (one copy of the local input). It sends
these signals to both the output monitor cards and to local I/O connectors as outgoing signals.

* Card 1 also sends 9 additional local signals to the expansion connectors and on to card 2.

» Card 1 receives 9 signals from card 2 through the expansion connectors.

* At the same time, card 2 performs the exact same tasks card 1 is performing.

Figure 1-36 shows the flow of a signal through the ‘expansion’ output card:

9:1 MUX

Monitor 4—‘

Local —» Motherboard

Crosspoint
Card

Figure 1-36. ‘Expansion’ Output Block Diagram (Coax Cards)

‘Filler’ Output Cards
The NV8576-Plus and NV8280-Plus use ‘filler’ output cards to allow expansion of the router’s

input space when expansion of the output space is not required. If the output space is later

2:1 MUX
9 9 Cable 9 :
Reclocker ’ Outgoing

t:D Driver Signal

9 Cable 9 9
Receiver Exp.

9 Cable o | Goble 9

Conn.

Driver om. ———

Expansion
Signals

expanded, ‘filler’ output cards can be replaced with ‘expansion’ output cards. ‘Expansion’ and
“filler’ cards can be inter-mixed in a single frame as needed.

When two routers are connected, the ‘filler’ cards on the local router forward 9 signals to a cable
driver. The cable driver feeds the outputs to one of two expansion connectors for distribution to a
second, connected router. The other expansion connector holds the cable in place for the eventual
replacement of the “filler’ card with a ‘expansion’ card.

Note

Cable drivers are not present on output cards managing fiber optic signals.

Figure 1-37 shows the flow of a signal through the ‘filler’ output card:

Local —2 5> Motherboard
Crosspoint
Card

9 Cable 9. 5 Expansion
Driver Signals

Figure 1-37. ‘Filler’ Output Block Diagram
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Visual Indicators

All output cards feature a circuit that performs status reporting and drives the card’s functions. Five
LEDs on the front of the input card indicate the card’s status: alarm (red), power good (green), soft-
ware is loaded (Amber), and the communication with the control card is good (green) or bad (red).
For more information, see Indicator LEDs on page 101.

Monitor Cards

Depending on the router frame, up to 4 monitor cards (EM0663) can be installed. Each monitor
card produces 2 signals that can be sent to monitoring equipment for the purpose of assessing signal
presence and quality. The monitor card must have a corresponding monitor backplane that sends
the signals to the monitoring equipment. Each backplane has 4 connectors: 2 inputs and 2 outputs.
An operator can select any 4 signals (two inputs and two outputs) to monitor using UniConfig or
through the NV9000 router control system. When two expandable frames are connected, monitor
connections are cross-connected to allow the monitoring equipment access to all inputs or outputs.

Only one signal is sent from each input or output card to the monitor card for forwarding to moni-
toring equipment. This means that only one signal from each input card or output card is monitored
at any give time.

The NV8144 uses one monitor card, which receives signals from each of the 8 output cards. The

signals are then sent to monitoring equipment through connectors on a unique monitor backplane
(EM0714).

The NV8280/NV8280-Plus and NV8576/NV8576-Plus router frames have separate slots for moni-
tor cards monitoring inputs or outputs. The NV8280/NV8280-Plus router frame has slots for one of
each while the NV8576/NV8576-Plus router frame has slots for two of each. The input monitor
card and the output monitor card slots use the same monitor card (EM0663) and the signal process-
ing is the same for each. However, different backplanes are used to distribute input monitor signals
(EMO0715) or output monitor signals (EM0714).

In the NV8280/NV8280-Plus, the input monitor card receives one signal from each of input card.
Similarly, an output monitor card receives one signal from each output card. The NV8576/
NV8576-Plus monitor cards work exactly the same way except that the monitor cards in the upper
portion of the router frame receive signals only from the output cards and input cards located in the
upper region. Likewise, the monitor cards in the lower region of the frame receive signals only
from the I/O cards installed in the lower region of the frame.

For connection information, see Making Monitor Connections on page 77.
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Frame Expansion

Two identical NV8500 family expandable router frames (NV8280-Plus or NV8576-Plus) can be
connected to create a switching matrix of up to 1152 inputs and 1152 outputs. The two frames are
linked by connecting expansion connections on one router to expansion connections on a second
router. The expansion connections are:

* I/O Signals—Each frame has up to 128 signal expansion connectors, each forwarding 9 signals
between two connected routers. Connectors reside on the output expansion backplane. See
Expansion Signal Connections on page 64.

» Control System— Only one router frame of the pair is connected directly to the router control
system. Using control system expansion connections, control system connections are required
between the two routers. This enables the control system to see both routers through one control
system connection. See Control System Expansion Connections on page 73.

* Monitor System—Only one router frame of the pair is connected directly to the monitoring
equipment. Monitor connections are required between the two routers. This enables the moni-
toring equipment to see both router frames through one monitor connection. See Expansion
Frame Monitor Connections on page 81.

Figure 1-38 shows the flow of signals between two connected router frames. The signals are for-
warded to the connected router through signal expansion connections.

Monitoring
Equipment
1
[ Monitoring
Expansion
Router 1 Cables Router 2
Signals
-- Control
1
1
Control
System

Figure 1-38. Frame Expansion Diagram
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2. Installation

When you are setting up an NV8500 family router for the first time, or reconfiguring an existing
router configuration, there are certain steps that must be performed. It is recommended that initial
installation and later reconfiguration tasks be performed in a specific order to avoid possible com-
plications.

Perform installation and reconfiguration tasks in the following order:

1 Mount the router in a rack. If reconfiguring, skip this step if the router is already rack mounted
and not being remounted. See Rack Mount on page 49.

2 Install backplanes in the appropriate rear backplane slots. If reconfiguring, remove backplanes
and reinstall in the newly desired slots. See Installing Backplanes on page 50.

3 Install active cards in the appropriate front card slots. If reconfiguring, remove cards and rein-
stall in the newly desired slots. Make sure that the appropriate backplane is installed for each
active card. See Installing Cards on page 53.

4 Make connections between the source of incoming signals and the destination of outgoing sig-

nals, and the router. If reconfiguring, change signal connections to match new backplane and
active card configuration. See Making Signal Connections on page 58.

5 Make connections between the router and the router control system. If reconfiguring, skip this
step if all necessary router control system connections are still adequate. See Making Router
Control System Connections on page 70.

6 Make diagnostic connections. Diagnostic connections enable the router and UniConfig to com-
municate. This is important when initially configuring the router and any time the router is
reconfigured. See Making Diagnostic Connections on page 74.

7 Make connections to signals acting as references for audio and video signals. If reconfiguring,
verify that all necessary reference connections are made for the signals being routed. See Mak-

ing AES Reference Connections on page 75 and Making Video Reference Connections on page
76.

8 Connect to external equipment to monitor signal quality. See Making Monitor Connections on
page 77.

9 Connect the alarm connection on the router to an external indicator. If reconfiguring, skip this
step if alarm connections are still adequate. See Making Alarm Connections on page 83.

10 Connect power, being sure to install PS8100 modules affer power is connected. See Connecting
to Power on page 85.

11 Install UniConfig. If reconfiguring, UniConfig does not need to be reinstalled. See the UniCon-
fig User’s Guide.
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Package Contents

When your NV8500 family products from Miranda arrive, immediately inspect the shipping con-
tainer for any obvious damage. If the container is damaged, unpack and inspect the contents. If the
contents are damaged, notify the carrier immediately.

When unpacking the shipping container, look for the packing slip and compare it against the con-
tents to verify that everything ordered was received. If anything is missing (or if equipment is dam-
aged unrelated to shipping), please contact Miranda technical support. See Technical Support
Contact Information on page iii.

The package does not contain mounting rack, network cables, video cables, mounting screws, or
grounding wire.

Note The NV8280/NV8280-Plus and the NV8576/NV8576-Plus use a separate power
supply frame, the NV8000.

This document does not address the shipment or installation of any other equipment or software
that can be used in conjunction with the routers, including control systems or configuration soft-
ware.

Preparing for Installation

You will need the following items before getting started:

O A PC running Windows® 2000 or higher, or Windows XP Professional.® This PC is
required for system configuration.

PC hardware requirements:

0 CD drive.

0 EIA-232 serial COM port (DE9) capable of operating at 38.4kbps.

[J 10BaseT or 10/100BaseT (preferred) Ethernet port.

100 MB/s Ethernet switch with at least 4 ports.

Ethernet cables (category 5) with RJ-45 connectors.

EIA-232 serial cable with DE9 connectors, wired straight-through, male to female.

Coaxial cable and 75 Q BNC connectors.

o oo o o

Belden 1855a, or equivalent, cable and DIN 1.0/2.3 connectors and/or LC connectors
and fiber optic cable.

O

Reference video source (BNC) at the line rate appropriate for your system.
[ (Optional) Tool for connecting DIN 1.0/2.3 connectors.

U Frame rack suitable for mounting the router.

Depending on the nature of your usage, you will also need an assortment of video cables, video
sources, video monitors, and tools. WECO cables are provided for WECO connectors.
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Rack Mount

Routers in the NV8500 family are designed to mount in a 19 (482.6 mm) EIA rack. The NV8280/
NV8280-Plus and NV8576/NV8576-Plus also use an additional frame that requires mounting, the
NV8000 power supply. which provides power to the router. Although it is not required that both the
router and NV8000 power supply be mounted in the same rack, this manual assumes only one rack
frame is being used.

How to Rack Mount the Router

1 Determine the placement of the router frame, and if applicable, the NV8000 power supply
frame in the rack, and the rack in the facility. When placing the frames and rack, keep in mind
the following requirements (For details, see Mounting on page 2):

* The NV8144 requires 8RUs, the NV8280/NV8280-Plus requires 16RUs and the NV8576/
NV8576-Plus requires 32RUs of vertical space.

» The NV8000 power supply requires 3RUs of vertical space. For each router, two NV8000
power supply frames are required totalling 6RUs of vertical space.

* Be sure to locate the rack near an accessible AC source power outlet. The AC source is used
to power either the NV8144 frame or the NV8000 power supply, which supplies power to
the associated router.

* To ensure proper cooling, leave space for unrestricted air flow through the front of the
router, and a minimum of six inches clearance at the rear where the cooling fans are located.
2 If using an NV8000 power supply, locate the power supply frame. If not using a NV8000, skip
to Step 6.

3 If the NV8000 was shipped with the PS8100 power supply modules in the frame, remove them
to make the frame lighter for installation.

Important Do not reinstall the PS8100 power supply modules. The modules are
installed after power is connected. For more information, see Connecting to
Power on page 85.

4 Lift the NV8000 power supply frame into position and attach the NV8000 to the front of the
rack with the appropriate screws. Be sure to leave room for the router frame to be mounted in
the rack. Place screws in all frame mounting screw holes.

5 Repeat Steps 2 through 4 for the second NV8000 power supply frame.
6 Locate the NV8500 family router frame.

7 Remove the front door by turning the retaining screws counter clockwise, opening the door, and
lifting it free of the hinges.

Caution Do not use the front door handle to lift the entire frame. Doing so may
damage the door.
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8 If the router was shipped with the circuit boards and fan tray in the frame, consider removing
them to make the frame lighter for installation. If removing circuit boards, be sure to note which
card was installed in which slot for later reinstallation.

Caution Handle all circuit boards with care. Be sure to use electrostatic discharge
(ESD) protection and place the circuit boards in ESD bags or on an ESD sur-
face. Do not stack boards without ESD protection.

9 Lift the frame into position and attach the router frame to the front of the rack with the appropri-
ate screws. Be sure to place screws in all frame mounting screw holes.

Caution An equipment jack or two people are required to lift and install the router
frame. The router frame is considered too heavy for one person to lift and
install in the rack.

10 If removed, reinstall the fan trays in the fan slots at the top and bottom of the router. The tray is
inserted right-side up.

11 If removed, reinstall circuit boards. Be sure to install them in the correct location. For installa-
tion instructions, see Installing Cards on page 53.

12 Reinstall the front door.

Installing Backplanes

Routers in the NV8500 family use backplanes to connect different signal types. A backplane
receives or distributes signals for an associated input card or output card. Backplanes are inserted
into slots at the rear of the router. Coax backplanes are passive and contain no active circuitry,
whereas backplanes for fiber optic signals contain active circuitry.

Each backplane must have a corresponding input card or output card installed in the associated slot
(through the front of the router). For more information, see Installing Cards on page 53.

Caution Although different backplanes may appear to be identical (e.g., contain the same
type of connectors), components may differ. Always verify that the backplane
matches the associated active input card or output card.

Note Usually all backplanes are installed in each router frame at the factory. However,
instructions are provided for reconfiguration purposes.
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Figure 2-1, shows the backplane locations at the rear of an NV8576 router. For the NV8576-Plus,
the backplane location is identical, but the output backplanes have unique connectors for connect-
ing to a second NV8576-Plus router frame.

Monitor L Output
Backplanes (2) Backplanes (32)
Control card area —— Input
(no backplanes) Backplanes (32)
Input L Unused
Backplanes (32)
bkl ol
O[O[O]O]
Output —— Monitor
Backplanes (32) Backplanes (2)
o] I A—=——— |

Figure 2-1. NV8576 Frame with Backplanes (Rear View)
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Figure 2-2, shows the backplane locations at the rear of an NV8280 router. For the NV8280-Plus,
the backplane location is identical, but the output backplanes have unique connectors for connect-

ing to a second NV8280-Plus router frame.
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Figure 2-2. NV8280 Frame with Backplanes
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Figure 2-3, shows the backplane locations at the rear of an NV8144 router.
=i o]

L Output
Backplanes (8)

Input
Backplanes (16)

Control card area Monitor Backplane (1)
(no backplanes)

Figure 2-3. NV8144 Frame with Backplanes (Rear View)

How to Install a Backplane

1 Facing the rear of the router, locate the slot into which a backplane is to be installed. If you are
reconfiguring the router, relocate backplanes as needed.

2 Insert the new backplane into the frame being sure to align the printed circuit board with the
stamped guides in the frame. Use gentle pressure at the top of the backplane to ensure the back-
plane connector is fully mated with the motherboard.

3 Tighten the two spring-loaded backplane retention screws.

4 To maintain proper airflow for cooling, all backplane slots must have a backplane or cover plate
installed.

Installing Cards

Routers in the NV8500 family use a number of active cards that manage incoming signals, forward-
ing of control system commands, signal switching, and distribution of outgoing signals. Cards slide
into a card guide in such a way that the connectors on the rear of the card interface with the mother-
board. Each card is color-coded with an ejector lever that matches the color of the card guide into
which the card is installed in the router frame. For a description of each card, see Active Cards on
page 37.

For each card installed, a corresponding backplane must also be installed. The backplane contains
the connectors that connect to cabling for the receiving and distribution of signals. (See Backplanes
on page 29.) As you install cards, check the corresponding backplane. If the red LED on the back-
plane lights, the card and backplane do not match. If the green LED on the backplane lights, the
card and backplane are a correcting pairing. (See Indicator LEDs on page 101.)
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For information on how cards are grouped in a specific router frame, see Signal Flow on page 4.

How to Install Active Cards in the NV8144

Caution Do not drop, roughly handle, or stack circuit boards. If you cannot easily insert or
remove a board, stop and contact Miranda Technical Support.

Insert cards into the frame by sliding them into card guides from the front of the router. Insert the
card in designated card guides:

Monitor
Card (1)
O i O
@ o o o 0O © o o000 o (]
—T ° ° o ° ) C——
@ o @ o o @
© © ol F F
O
N . N Control
6 % % =1 6 cards (2)
(m] {ym] I
: LRy
off
D ° i n
& D aE> e
b | care» == [
G (oo 000000
) | e
Output Cards (8) Crosspoint Cards (2) Input Cards (16)

Figure 2-4. NV8144 Frame (Front View)

For information on how cards are grouped in a specific router frame, see Signal Flow on page 4.

1 Insert input cards in slots with red card guides. The card’s red ejector lever is located at the bot-
tom.

2 Insert output cards in slots with white card guides.The card’s white ejector lever is located at
the bottom of the slot.

3 Insert control cards in slots with yellow card guides.The card’s yellow ejector lever is located
at the bottom.

4 Insert crosspoint cards in slots with black card guides. The crosspoint card slots are located
between the output card and input card slots, in the middle of the frame. Levers are located at
the top and bottom.

5 Insert the monitor card in the slots the with blue and gray card guides located to the right of the
output card slots.The card’s ejector lever is located at the bottom.

6 For each card, press the lever(s) inward, making sure each card is fully seated in its slot.

7 Reinstall and close the frame door after all cards have been installed. The door must be closed
for the router cooling system to work properly.
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How to Install Active Cards in the NV8280 and NV8280-Plus

Caution Do not drop, roughly handle, or stack circuit boards. If you cannot easily insert or
remove a board, stop and contact Miranda Technical Support.

Insert cards into the frame by sliding them into card guides from the front of the router. Insert the
card in designated card guides:

Output  —] Monitor
Cards (32) " Cards Q)
0
Input — Control
Cards (32) ~ Cards (2)
Crosspoint Cards (8)

Redundant Crosspoint
Cardset (1) in center
slots

Figure 2-5. NV8280 and NV8280-Plus Router Frame

1 Insert input cards in slots with red card guides. The card’s red ejector lever is located at the bot-
tom.

2 Insert output cards in slots with white card guides.The card’s white ejector lever is located at
the bottom.

3 Insert control cards in slots with yellow card guides.The card’s yellow ejector lever is located
at the bottom.

4 Insert crosspoint cards in slots with black card guides. The crosspoint card has two ejector
levers located at the top and bottom. When facing the front of the router frame, the crosspoint
card slots are numbered 1 through 10, from left to right.

Crosspoint cards must be installed in adjacent pairs. If you do not need a full complement of
crosspoint cards, you must still install crosspoint cards in adjacent pairs. (See Crosspoint Slots
and Signals Switched on page 13.) Install two crosspoint cards in each set of two adjacent slots,
as follows:

e Slots 1 and 2
 Slots 3 and 4
* Slots 7 and 8
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 Slots 9 and 10

5 Insert the optional redundant crosspoint cardset in crosspoint card slots 5 and 6. The redundant
crosspoint cardset can take over active control from any crosspoint card installed. For more
information, see Setting Redundant Crosspoint Switching on page 98.

6 Insert the monitor cards in the two slots with blue and gray card guides located to the right of
the output cards. The card’s ejector lever is located at the bottom. Both monitor cards are the
same (EM0663). However, the output monitor is always in the outside position; the input mon-
itor is always in the inside position.

7 For each card, press the lever(s) inward, making sure each card is fully seated in its slot.

8 Reinstall and close the frame door after all cards have been installed. The door must be closed
for the router cooling system to work properly.

How to Install Active Cards in the NV8576 and NV8576-Plus

Important When you install cards in the upper bays, their ejector levers are down. Cards in
the lower bays slots are installed with their ejector levers up. Crosspoint cards
have two ejectors, one at the top and one at the bottom.

Caution Do not drop, roughly handle, or stack circuit boards. If you cannot easily insert or
remove a board, stop and contact Miranda Technical Support.
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Insert the cards into the frame by sliding them into card guides from the front of the router. Insert
the card in designated card guides:

Output  —— Monitor
Cards (32) - Cards (2)
AonInannoonnnonoOoOnOnNDoCon
Input — Control
Cards (32) Cards (2)
Crosspoint
Cards (8)
Redundant Crosspoint
Cardset (1) in center slots
Not
Used 2) — | Input
Cards (32)
Monitor L Output
Cards (2) == Cards (32)

Figure 2-6. NV8576 and NV8576-Plus Router Frame
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1 Insert input cards in slots with red card guides:
In the upper bay, the card’s red ejector lever is located at the bottom.
2 Insert output cards in slots with white card guides:
In the upper bay, the card’s white ejector lever is located at the bottom.
In the lower bay, the card is inverted, and the card’s white ejector lever is located at the top.
3 Insert control cards in slots with yellow card guides:
* In the upper bay, the card’s yellow ejector lever is located at the bottom.

* In the lower bay, the card is inverted, and the card’s yellow ejector lever is located at the
top.
4 Insert crosspoint cards in slots with black card guides in the center of the router frame. Levers
are located at the top and bottom of each card. When facing the front of the router, crosspoint
card slots are numbered 1 through 10, from left to right.

Crosspoint cards must be installed in adjacent pairs. If you do not need a full complement of
crosspoint cards, you must still install crosspoint cards in adjacent pairs. (See Crosspoint Slots
and Signals Switched on page 13.) Install two crosspoint cards in each set of two adjacent slots,
as follows:

* Slots 1 and 2
+ Slots 3 and 4
* Slots 7 and 8
* Slots 9 and 10

5 Insert the optional redundant crosspoint cardset in crosspoint card slots 5 and 6. The redundant
crosspoint cardset can take over active control from any crosspoint card installed. For more
information, see Setting Redundant Crosspoint Switching on page 98.

6 Insert the monitor cards in the two slots with blue and gray card guides, located next to the out-
put cards. Both monitor cards are the same (EM0663). However, the output monitor is always
in the outside position; the input monitor is always in the inside position.

* In the upper bay, the card’s ejector lever is located at the bottom.
* In the lower bay, the card is inverted, and the card’s ejector lever is located at the top.
7 For each card, press the lever(s) inward, making sure each card is fully seated in its slot.

8 Reinstall and close the frame door after all cards have been installed. The door must be closed
for the router cooling system to work properly.

Making Signal Connections

For the NV8500 family of routers to manage incoming and outgoing signals properly, the inputs
and outputs at the rear of the router must be connected to cables that receive and distribute the sig-
nals. If you are connecting two expandable router frames, additional signal expansion connections
must also be connected. These connections allow each router to send signals to, and receive signals
from, the other router. (See Expansion Signal Connections on page 64.)
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Backplane Connectors and Individual Signal Numbers

When making physical connections to a router, each connector on a backplane has a unique signal
number assigned. Signal numbers are assigned to each connector based on two factors: 1) where
individual connectors are located on the backplane, and 2) where in the router frame the backplane
is installed. Before making signal connections, it is important to review how signal numbers are
associated with individual connectors on the backplanes. For detailed information and a guide to
backplane connectors and related signal numbers, see Backplane Connectors and Individual Signal
Numbers on page 14.

Note For an enumeration of the NV8576 and NV8576-Plus I/O connectors and corre-
sponding signal number, see NV8576 1/O Signal Numbering on page 119.

Local Signal Connections

Cables are connected to the I/O connections using DIN 1.0/2.3 connectors and Belden 1855A
cable, or an equivalent, LC connectors and fiber optic cable, or WECO connectors and coax cable.

For DIN 1.0/2.3 installation, it is recommended that you use a connector tool designed for tightly
spaced connectors. There are several DIN 1.0/2.3 connectors and cables suitable for use with the
router. For a complete list of connectors and cables, contact Miranda Technical Support. See Technical Sup-
port Contact Information on page iii.

WECO output connectors have 5 pins. Each connector handles two outputs (two negative pins and
two positive pins) that share a middle pin for shielding (or ground). WECO input connectors have
three pins with each positive and negative pin sharing a single shielding pin. The spacing on the
pins is 3.5 mm. WECO connectors are provided with the router package.

LC backplanes are composed of modules each containing two LC connectors. The input backplane
has 5 modules for a total of 10 possible connections. The output backplane has 9 modules totalling
18 LC connectors. When connecting inputs, do not connect to all 10 connections. You can only
make a total of 9 connections. When connecting to LC connectors on the input backplane, make
connections as follows:

* For the NV8144 and the NV8280, leave the bottom connector empty.

* For the NV8576, in the upper region of the frame, leave the bottom connector empty. In the bot-
tom region of the frame the backplanes are rotated 180° from those in the upper portion and
“face” in the opposite direction, therefore leave the top connector empty.

Figure 2-11 on page 64 illustrates the LC input backplane and which connector is left unused. The
illustration also indicates how signal numbers are associated with individual connectors.

For a list of which signals are managed by each slot and the corresponding backplane and 1/0O con-
nectors, see Signal Flow on page 4.

For monitor connections, see Making Monitor Connections on page 77.
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How to Make Local I/0O Connections

1 Locate the input connections at the rear of the router. Connectors are on backplanes containing
9 DIN 1.0/2.3, 9 LC or 9 WECO connectors each.

Figure 2-7, shows the backplane locations at the rear of an NV8576 router. For the NV8576-
Plus, the backplane location is identical, but the output backplanes have unique connectors for
connecting to a second NV8576-Plus router frame. (See Expansion Signal Connections on page
64.) For an enumeration of the NV8576 and NV8576-Plus I/O connectors and corresponding
signal number, see NV8576 1/0O Signal Numbering on page 119.

Monitor —— Output
Backplanes ~ Backplanes
2 (32)
Control card area —— Input
(no backplanes) Backplanes
(32)
Input Unused
Backplanes
(32)
Output Monitor
Backplanes Backplanes
(32) )
o|[elelolololololblblolololblololofolololololol
o ===

Figure 2-7. NV8576 Frame with DIN 1.0/2.3 Backplanes (Rear View)
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Figure 2-8, shows the backplane locations at the rear of an NV8280 router. For the NV8280-
Plus, the backplane location is identical, but the output backplanes have unique connectors for
connecting to a second NV8280-Plus router frame. (See Expansion Signal Connections on page

64.)

Backplanes (2)
(no backplanes)

61

Figure 2-8. NV8280 Frame with DIN 1.0/2.3 Backplanes (Rear View)
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Figure 2-9, shows the backplane locations at the rear of an NV8144 router.

L Output
Backplanes (8)

Input
Backplanes (16)

Control card area Monitor Backplane (1)
(no backplanes)

Figure 2-9. NV8144 Frame with DIN 1.0/2.3 Backplanes (Rear View)

2 For each input, connect to an input connector using a DIN 1.0/2.3 connector and 1855A Belden
cable, or an equivalent, or a LC connector and fiber optic cable, or a WECO connector and coax
cable. For details on the signal number assigned to an individual connector, see Backplane Con-
nectors and Individual Signal Numbers on page 14.

NV8576, Signals are numbered in ascending order from top-to-bottom. This is true
NV8576-Plus | for backplanes in both the upper region and in the lower region of the
Note NV8576 or NV8576-Plus frame. Although the backplanes are installed in

“mirrored” position, the signal numbering is identical.

Important! LC backplanes are composed of 5 modules of two connectors each for a total of 10
possible connections. Do nof connect to all 10 connections. Only 9 of the connectors are used.
Make LC connections as follows:
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For the NV8144 and the NV8280, the bottom connector is not used. Only connect to the first 9
connectors, starting at the top and connecting to each connector in turn, leaving the remaining
bottom connector empty. See Figure 2-10.

Input Backplanes

Figure 2-10. NV8280 LC Input Backplanes (Rear View)

For the NV8576, in the upper section of the frame, only connect to the first 9 connectors. Start
at the top and connect to each connector in turn, leaving the remaining bottom connector empty.

In the bottom section of the frame the backplanes are rotated 180° from those in the upper por-
tion and “face” in the opposite direction. Therefore, only connect to the /ast 9 connectors, start-
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64

ing at the bottom and connecting to each connector in turn, leaving the remaining top connector
empty. See Figure 2-11.

Input Backplanes

Figure 2-11.NV8576 LC Input Backplanes (Rear View)
3 Connect the other end of the cable to the source of the incoming signal.
4 Locate the output connections on the rear of the router.

Backplanes in the standalone router frames (NV8144, NV8280, NV8576) contain 18 connec-
tors each.

Backplanes in the expansion router frames (NV8280-Plus, NV8576-Plus) contain 9 connectors
each plus two additional connectors used for expansion. See “Expansion Signal Connections”
on this page.

5 For each output, connect to an output connector using a DIN 1.0/2.3 connector and 1855A
Belden cable, or an equivalent, or a LC connector and fiber optic cable, or a WECO connector
and coax cable. For details on the signal number assigned to an individual connector, see Back-
plane Connectors and Individual Signal Numbers on page 14.

6 Connect the other end of the cable to the distribution destination for the outgoing signal.

7 For expansion router frames being connected to a second router, make signal expansion con-
nections. (See Expansion Signal Connections following.)

Expansion Signal Connections

Using expansion signal connectors, two routers can send signals between connected router frames
creating a matrix of up to 576 x 576 (NV8280-Plus) or 1152 inputs and 1152 outputs (NV8576-
Plus). The expansion connections use expansion cables (WC0121) available from Miranda. Con-
nected routers must be situated physically near each other, side by side.
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The connections that allow two expandable router frames to send signals between the frames are
located on output backplanes. Expansion (output) backplanes have either 9 coax connectors or 9
LC connectors for /ocal signals and 2 high-density 28-pin connectors for expansion signals.

LC expansion backplanes contain 5 modules of two LC connectors each for a total of 10 possible
connections. Do not connect to all 10. Only 9 of the connectors are used.

The two expansion connectors on each backplane are labeled ‘INPUT’ and ‘OUTPUT’. You con-
nect the ‘INPUT’ of a backplane on one router to the ‘OUTPUT’ of the same backplane on the
other router—in the same location, upper or lower. For example, you connect the ‘INPUT”’ at slot
12 on router 1 to the ‘OUTPUT” at slot 12 on router 2. Similarly, you connect ‘OUTPUT” at slot 12
on router 1 to the ‘INPUT”’ at slot 12 on router 2.

Connections for outputs (the non-expansion connectors on the expansion backplane) are connected
to devices as described in How to Make Local I/0O Connections on page 60. Each output connector
on the backplane has a unique signal number assigned. Signal numbers are assigned to each con-
nector based on two factors: 1) where individual connectors are located on the backplane, and 2)
where in the router frame the backplane is installed. Before making signal connections, it is impor-
tant to review how signal numbers are associated with individual connectors on the backplanes. For
detailed information and a guide to backplane connectors and related signal numbers, see Back-
plane Connectors and Individual Signal Numbers on page 14.

How to Make I/0O Expansion Connections Between Two NV8280-Plus Routers

1 Facing the rear of the first router (Router 1), locate the expansion connectors. There are two
28-pin connectors situated slightly apart from the output signal connectors on the I/O back-

plane. For each expansion connector, connect using Miranda’s expansion connector/cable
(WCO0121).

2 Locate the output connectors on the expansion backplanes.
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3 For each output, connect to an output connector using a DIN 1.0/2.3 connector and 1855A
Belden cable, or an equivalent, or a LC connector and fiber optic cable, or a WECO connector
and coax cable.

Important! LC expansion backplanes have 5 modules containing two LC connectors each for a
total of 10 possible connections. Do not connect to all 10 connections. You can only make a
total of 9 connections. When making LC connections, connect to the top 9 connectors, starting
from the top and working downward leaving the botfom connector empty. See Figure 2-12.

Expansion Backplanes

Figure 2-12. NV8280 LC Input Backplane (Rear View)
4 Connect the other end of the cable to the distribution destination for the outgoing signal.

5 Make expansion connections. Starting with the left-most backplane, connect from the top con-
nector of one backplane on the first router (Router 1) to the bottom connector of the corre-
sponding backplane on the second router (Router 2). .
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Figure 2-13. lllustration of Expansion Connections
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Make sure that the connectors are positioned as follows:
+ Black side of connector faces right.

« Silver side of connector faces /eft.

Caution The connector pins are fragile and forcing the connector can cause damage.

6 Repeat step 5 until all expansion connectors are connected.

How to Make I/0 Expansion Connections Between Two NV8576-Plus Routers

1 Facing the rear of the first router (Router 1), locate the expansion connectors. There are two
28-pin connectors situated slightly apart from the output signal connectors on the I/O back-
plane. For each expansion connector, connect using Miranda’s expansion connector/cable
(WCO0121).

2 Locate the output connectors on the expansion backplanes.

3 For each output, connect to each output connector using a DIN 1.0/2.3 connector and 1855A
Belden cable, or an equivalent, or a LC connector and fiber optic cable, or a WECO connector
and coax cable. For details on the signal number assigned to an individual connector, see Back-
plane Connectors and Individual Signal Numbers on page 14.
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Important: LC expansion backplanes have 5 modules of two connectors each for a total of 10
possible connections. Do not connect to all 10 connections. You can only make a total of 9 con-
nections. Make LC connections:

Signal Signals are numbered in ascending order from top-to-bottom. This is true
Numbering for backplanes in both the upper region and in the lower region of the
Note frame. Although the backplanes installed in the lower portion of the frame

are rotated 180° from those in the upper portion and “face” in the opposite
direction, the signal numbering is identical.

In the upper portion of the router frame, leave the bottom connector empty.

In the lower portion of the router frame, leave the top connector empty. (Backplanes installed in
the lower portion of the frame are rotated 180° from those in the upper portion and “face” in the
opposite direction.)

Expansion Backplanes

Figure 2-14. NV8576-Plus LC Expansion Backplane (Rear View)
4 Connect the other end of the cable to the distribution destination for the outgoing signal.

5 Make expansion connections. Starting with the left-most backplane, connect from the top con-
nector of one backplane on the first router (Router 1) to the bottom connector of the corre-
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sponding backplane on the second router (Router 2). Repeat until all expansion connectors are

connected. .

Expansion cable
(Wco121)

Figure 2-15. lllustration of Expansion Connections

Slot N

Make sure that the connectors are positioned in the upper portion of the router frame as follows:

* Black side of connector faces right.

+ Silver side of connector faces /eft.
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6 Repeat the process in step 5 for the lower portion of the router frame.

Important In the lower portion, the backplanes are inverted. Consequently, the expan-
sion connectors in the lower bay face the opposite direction as those in the
upper portion of the frame.

Be sure when inserting the expansion connector into each expansion connection that the con-
nector is positioned as follows:

* Black side of connector faces /eft.

« Silver side of connector faces right.

Caution The connector pins are fragile and forcing the connector can cause damage.

Making Router Control System Connections

70

Routers in the NV8500 family must be connected to a router control system such as the NV9000.
Different kinds of connections are possible:

* Serial Control—use to connect to a third-party router control system requiring serial control
connections.

* Ethernet Control—use to connect to the Miranda NV9000 router control system and to create
network connections.

* Miranda Aux Bus—use to connect to a third-party router control system requiring an Aux Bus
connection. This connection is not supported at this time.

If connecting two expandable router frames together (NV8280-Plus, NV8576-Plus), only one
router is directly connected to the router control system. This router acts as the primary router.
Additional control system expansion connections are then made between the primary router and the
secondary, connected router. This enables the router control system to communicate with both rout-
ers through the primary router. (See Control System Expansion Connections on page 73.)

For the router control system to communicate with the router, you must enter COM port, Baud rate
and IP address information in each control card using UniConfig. You must enter this information

using a diagnostic connection (the ‘DIAG’ port) between the router and the PC running UniConfig.
(See Making Diagnostic Connections on page 74.) After the information is entered, the router con-
trol system connections can “see” the router and the router control system connections can be con-
figured. Refer to the UniConfig Users Guide for details.

Serial Control Connections

Serial control connections are used to connect a router to the router control system. Serial connec-
tions are often used for third-party control systems. Although serial connections can be used for the
Miranda NV9000 control system, it is recommended that an Ethernet connection is used instead.
(See Ethernet Control Connections on page 72.)

The serial control ports are divided into two sets that communicate with the primary control card or
the secondary control card. Additional ports enable you to connect to an alternate control system

Rev 2.2+ 27 Mar 10




2. Installation

Making Router Control System Connections

(i.e., backup system) or to set up dual control, if desired. For a detailed description of the serial con-
trol connections, see Router Control System Connections on page 32.

In order for the router to communicate with the router control system through a serial connection,
Comm port and Baud rate settings need to be set in the control card. (See the UniConfig User's
Guide.)

Serial control connections use SMPTE 207M DE9 connectors and serial (RS-422/489) cable.

How to Make Serial Connections to the Control System

1 Locate the serial control connections on the rear of the router, as shown in Figure 2-16. Serial
control connections are labeled ‘PRI’ for the primary control card and ‘SEC’ for the secondary
control card.

—PRl— —SEC—

Serial Connections to
Control System
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Figure 2-16. Serial Connections to Router Control System

2 Connect to the ‘CTRL 1’ connection in the ‘PRI’ section using a DE9 connector and serial
cable.

3 Connect the other end of the serial cable to the (primary) router control system using a DE9
connector.

The following lists the pin wiring for the DE9 connectors:

Control End Pins Router End
Ground 1 Ground
Rx— 2 Tx—

Tx+ 3 Rx+

Tx Common 4 Rx Common
N/C 5 N/C

Rx Common 6 Tx Common
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Control End Pins Router End
Rx+ 7 Tx+

Tx— 8 Rx—
Ground 9 Ground

4 If a secondary control card (optional for redundancy) is installed, connect to the ‘CTRL 1’ con-
nection in the ‘SEC’ section as described in Steps 2 and 3. (See Control Cards on page 38.)

5 If an alternate control system (e.g., for redundancy or dual control) is being used, make connec-
tions as follows:

a Connect to the ‘CTRL 2’ connection in the ‘PRI’ section using a DE9 connector and serial
cable.

b Connect the other end of the serial cable to the secondary router control system using a DE9
connector. Wire connectors as described in Step 3.

¢ Connect to the ‘CTRL 2’ connection in the ‘SEC’ section using a DE9 connector and serial
cable.

d Connect the other end of the serial cable to the secondary router control system using a DE9
connector. Wire connectors as described in Step 3.

6 If two expandable router frames (NV8280-Plus or NV8576-Plus) are being connected together,
connect the control system expansion connections. (See Control System Expansion Connec-

tions on page 73.)

Ethernet Control Connections

Ethernet control connections connect the router to the router control system using Ethernet connec-
tors. Ethernet connections are especially helpful if the PC running the router control system is
going to be on a network. An Ethernet connection is recommended for the Miranda NV9000 con-
trol system.

The Ethernet ports are divided into two sets that communicate with the primary control card or the
secondary control card. For a detailed description of the Ethernet connections, see Router Control
System Connections on page 32. Unlike serial control connections, there are no Ethernet connec-
tions to redundant control systems because redundant control systems can be connected through

Ethernet network connections.

For the router to communicate with the router control system through an Ethernet connection, an IP
address for the router must be set in the control card. Use UniConfig to make the setting. See the

UniConfig User s Guide.

The Ethernet control system connections use RJ45 connectors and Cat5, or better, cable. The Ether-
net port is 10/100baseT.
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How to Make an Ethernet Connection to the Router Control System

1 Locate the Ethernet connections on the rear of the router, as shown in Figure 2-17. Ethernet
control connections are labeled ‘PRI’ and ‘SEC’.

P CONTROL >
PRI——SEC:
10/100 BT 10/100 BT .
Ethernet Connectionsto

[©) Control System

VIDEO REF 1

Figure 2-17. Ethernet Connections to Control System (Rear View)

2 Connect to the ‘10/100 B T’ Ethernet connection in the ‘PRI’ section using a RJ-45 connector
and Cat5, or better, cable.

3 Connect the other end of the cable to an Ethernet hub or switch on the router control system
using a RJ-45 connector.

4 If a secondary (optional for redundancy; see Control Cards on page 38) control card is installed,
connect to the ‘10/100 B T’ Ethernet connection in the ‘SEC’ section as described in Steps 2
and 3.

5 Iftwo expandable router frames (NV8280-Plus or NV8576-Plus) are being connected together,
make the control system expansion connections. (See Control System Expansion Connections
on page 73.)

Aux Bus Control Connections

The NV8500 family of routers have on Aux Bus connection, labeled ‘AUX BUS’. However, at this
time the connection is not supported. For details, contact Miranda technical support. (See Technical
Support Contact Information on page iii.)

Control System Expansion Connections

Control system expansion connections allow two connected expandable router frames to communi-
cate with the router control system. Only one of the routers is actually connected directly to the
router control system. This router is the primary router. A separate connection is made from the pri-
mary router to the secondary router. This connection allows the router control system to manage
both routers through the connection on the primary router.

The control system expansion port is an RJ-45 port. The connection uses standard Ethernet cable.
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How to Make Expansion Connections Between Two Routers

Note Miranda provides the terminators (WC0084). They are small. Be careful not to
overlook them.

1 Locate the RJ-45 expansion control connections at the rear of the router. The connections are
labeled ‘PRI’ and ‘SEC’:
@

® e @

10/10087_| 1010087
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RTREXP RTREXP

I;I I;I Expansion Connectors

P

VIDEO REF 1

Figure 2-18. Ethernet Connections to Control System (Rear View)

2 Using a standard Ethernet cable, connect one of the ‘RTR EXP’ ports of the primary router (the
router directly connected to the control system) to one of the ‘RTR EXP’ ports of the secondary
router.

3 Insert a terminator (WC0084) in each of the unused RJ-45 ports.

Making Diagnostic Connections

74

The diagnostic connections enable routers in the NV8500 family to communicate with the UniCon-
fig application. UniConfig is installed on a unit, separate from the router (e.g., PC), and is used to
perform system setup tasks, and configure and monitor the router. For information about using Uni-
Config, see the UniConfig User s Guide.

Diagnostic connections are made by connecting the router to the unit running the UniConfig appli-
cation. Diagnostic serial connections are located on the rear of the router, labeled ‘DIAG’. For a
detailed description of the serial connections, see Diagnostic Connections on page 34.

Router IP Address

If you are using an Ethernet connection between the router and the router control system, an IP
address for the router must be set on the control card. Use UniConfig to set the IP address. How-
ever, the PC running UniConfig cannot communicate with the router until an IP address for the
router is entered. To solve this problem, create a diagnostic connection to UniConfig that lets you
enter the IP address before completing all router connections and configurations. (See Making
Diagnostic Connections on page 74.).

There are two diagnostic ports located on the rear of the router, labeled ‘DIAG’. The diagnostic
ports are fixed at 38400 baud, RS-232. For more information, see the UniConfig User s Guide.
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How to Make Permanent Diagnostic Connections

1 Locate the diagnostic connections on the rear of the router, as shown in Figure 2-19. The diag-
nostic connections are labeled ‘DIAG’.
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Figure 2-19. Diagnostic Connections (Rear View)

2 Connect to the ‘DIAG’ connection in the ‘PRI’ section using a DE9 connector and a serial
cable. The ports are set for RS-232:

The following lists the DE9 pin connectors for RS-232:

PCEnd (DCE) Pins Router End (DTE)
DCD 1 Ground

RXD 2 TXD

TXD 3 RXD

DTR 4 DSR

Signal Ground 5 Signal Ground
DSR 6 DTR

RTS 7 CTS

CTS 8 RTS

Ground 9 Ground

3 Connect the other end of the cable to the PC running the UniConfig application.

4 If a secondary (optional for redundancy) control card is installed, connect to the ‘DIAG’ con-
nection in the ‘SEC’ section using a DE9 connector and a serial cable as described in Step 2 and
Step 3. For more information, see Control Cards on page 38.

Making AES Reference Connections

The AES reference is used for clock generation and provides a timing reference for AES synchro-
nous signals and for the control card’s timing circuits. For optimum audio output, signals must be
clock-locked to the same reference.

The NV8500 family of routers have as two AES reference connections labeled ‘AES REF 1’ and
‘AES REF 2’. Both connections are used by the primary and the secondary (optional for redun-
dancy) control card. This provides a backup reference source should one of the sources fail. The
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AES reference connection requires a stable signal source set at 48 kHz. For a detailed description of
the AES reference connections, see AES Reference Connections on page 35.

How to Make Connections to the AES Reference

Locate the AES reference connections on the rear of the router, as shown in Figure 2-20. AES ref-
erence connections are labeled ‘AES REF 1’ and ‘AES REF 2.

|

VIDEO REF 1

AESREF 1 AES REF 2

AES Reference
Connectors

®

AT ®

Figure 2-20. AES Reference Connection (Rear View)
5 Connect to the ‘AES REF1’ connection using a BNC connector and 75 € cable.
6 Connect the other end of the cable to a stable source of 48kHz AES audio signals.
7 For redundancy, connect to the ‘AES REF 2’ connection as described in Step 2.

8 Connect the other end of the cable to a stable source of 48kHz AES audio signals.

Making Video Reference Connections

Routers in the NV8500 family provide timing reference connections for analog video signals,
labeled ‘“VIDEO REF 1’ and ‘“VIDEO REF 2’. The control card uses these references to perform
takes at the proper point in time (per SMPTE RP168), determining the router’s video frame switch
points. The video reference connections require a stable source of PAL, NTSC or Tri-level sync.
Both video reference connections use 75 Q BNC connectors and coaxial cable. For a detailed
description of the video reference connections, see Video Reference on page 35.

Each ‘VIDEO REF’ connection can use the same reference source (redundant) or two unique refer-
ence sources (dual). For more information, see Redundant and Dual References on page 36.

If a video reference is present, signals switch at the defined frame and line switch points. If a video
reference is not present, the router performs takes using an internally generated reference signal and
the control card displays a lit red LED. (See Indicator LEDs on page 101.) Switchpoint configura-
tion is managed through the UniConfig application. For detailed instructions, see the UniConfig
User's Guide.
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How to Make Connections to the Video References

Locate the video reference connections on the rear of the router, as shown in Figure 2-21. Video

reference connections are labeled ‘VIDEO REF 1’ and ‘VIDEO REF 2’.
[ | | | o

RTREXP RTREXP

&N

Video Reference
Connectors

®

Figure 2-21. Video Reference Connections (Rear View)

9 Connect to the “VIDEO REF 1’ connection using a 75 BNC connector and coaxial cable.

10 Connect the other end of the cable to a reference signal. Be sure the incoming signal is from a
stable source. The signals can be:

PAL
NTSC
Tri-Level Sync (10801 50/59.94/60 and 720p 50/59.94/60)

11 On all unused video reference connections, be sure to terminate the loop-through by installing a
75 BNC terminator.

12 Connect to the ‘“VIDEO REF 2’ input connection, as described in Steps 9 through 11.

Making Monitor Connections

The NV8500 family of routers support the monitoring of output and input signals. Whether both
outputs and inputs are monitored depends upon the control card currently installed in the router
frame. Older control cards run an application that supports only output monitor signals. More
recent control cards run an application that supports both output and input signal monitoring.

Control cards running the following application versions support the listed monitor signals:

* Versions 13.0.3.xx and older — The control card supports output monitor signals only (matching
FPGA versions: SV0900-06, SV0901-05 and older).

* Versions 14.0.0.xx and newer — The control card supports both input and output monitor signals
(matching FPGA versions: SV0900-07, SV0901-06 and newer).

To properly access and control monitor cards and signals, a Monitor Level must be configured in
UniConfig. A level is an organizational partition in the router. Levels are based on signal type,
which for the Monitor Level is the monitor signal. A Monitor Level solely manages monitor sig-
nals.

UniConfig is a configuration application, run on a computer in the network, used to configure rout-
ers. This Application Note briefly outlines how to create “monitor levels” in UniConfig. For
detailed information on UniConfig, see the UniConfig User s Guide.
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Monitor Connections

Each monitor backplane has 4 DIN 1.0/2.3 connectors. Using the proprietary cable provided with
the product, connect the monitor backplanes as described for your router and whether in stand-
alone or expanded mode.

Monitor backplanes connectors have unique functions. It is strongly recommended that you review
About Monitor Backplanes on page 31 before making monitor connections.

Note Unused ‘In’ connectors on the router are not to be terminated.

How to Make NV8144 Monitor Connections

Because NV8144 only uses one monitor card and backplane, this procedure does not apply to the
NV8280/NV8280-Plus and NV8576/NV8576-Plus routers.

1 Locate the monitor backplane located on the rear of the router frame, as shown in Figure 2-22.
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Figure 2-22. NV8144 with Door Removed (Front View)

2 For each connection, use a DIN 1.0/2.3 connector and 1855A Belden cable, or an equivalent
(provided with product package). Connect ‘OUTPUT MON’ and ‘INPUT MON’ on the moni-
tor backplane to your monitoring equipment.

How to Make Output Monitor Connections

Because NV8144 only uses one monitor card and backplane, this procedure does not apply to that
router. This procedure applies to the NV8280/NV8280-Plus and NV8576/NV8576-Plus routers.
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1 Locate the output monitor backplanes. Figure 2-23 is an example of the NV8576/NV8576-Plus

router:

(@]

-

Upper Output Bay
Lower Output Bay

Figure 2-23. Monitor Backplanes
Depending on the router frame, facing the rear of the router, the monitor backplanes are located
as follows:
* NV8144 —the single monitor backplane is located directly to the right of the output
backplanes.
* NV8280/NV8280-Plus—there are two monitor backplanes located in the upper left-hand
corner next to the output backplanes.
* NV8576/NV8576-Plus—there are four monitor backplanes: two are located in the upper
left-hand corner and two in the lower right-hand corner next to the output cards, as shown in
Figure 2-23.
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2 For each connection, use a DIN 1.0/2.3 connector and 1855A Belden cable, or an equivalent
(provided with product package), and make connections as follows:
NV8144—-connect ‘OUTPUT MON”’ and ‘INPUT MON” on the monitor backplane to your
monitoring equipment.
NV8280/NV8280-Plus—connect ‘OUT 1’ and ‘OUT 2’ on the output monitor backplane to
your monitoring equipment.
For NV8576/NV8576-Plus:
Connect ‘OUT 1’ of the output monitor backplane in the lower bay, to ‘IN 1’ of the output mon-
itor backplane in the upper bay, as shown in Figure 2-24
Similarly connect ‘OUT 2’ of the output monitor backplane in the lower bay, to ‘IN 2’ of the
output monitor backplane in the upper bay, as shown in Figure 2-24.
Connect ‘OUT 1’ and ‘OUT 2’ of the output monitor backplane in the upper bay to your moni-
toring equipment, as shown in Figure 2-24:
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Figure 2-24. Monitor Connections for NV8576(Rear View)
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How to Make Input Monitor Connections

Because NV8144 only uses one monitor card and backplane, this procedure does not apply to that
router. This procedure applies to the NV8280/NV8280-Plus and NV8576/NV8576-Plus routers.

1 Locate the input monitor backplanes as described in step 1 of the previous procedure.

2 For each connection, use a DIN 1.0/2.3 connector and 1855A Belden cable, or an equivalent
(provided with product package), and make connections as follows:

NV8280/NV8280-Plus—connect ‘OUT 1’ and ‘OUT 2’ on the input monitor backplane to
your monitoring equipment.

For NV8576/NV8576-Plus:

a Connect ‘OUT 1’ of the input monitor backplane in the lower bay, to ‘IN 1° of the input
monitor backplane in the upper bay, as shown in Figure 2-24

b Similarly connect ‘OUT 2’ of the input monitor backplane in the lower bay, to ‘IN 2’ of the
input monitor backplane in the upper bay, as shown in Figure 2-24.

¢ Connect ‘OUT 1’ and ‘OUT 2’ of the input monitor backplane in the upper bay to your
monitoring equipment, as shown in Figure 2-24:

Expansion Frame Monitor Connections

If you have connected two expandable router frames (NV8280-Plus or NV8576-Plus), only one
router is connected directly to the monitoring equipment. This is the primary router. Monitor
expansion connections are then made between the primary router and the other, or secondary,
router. This enables the monitoring equipment to sample all signals on both routers through the
monitor connections on the primary router.

Note Unused ‘IN’ connectors are not to be terminated.

How to Make Output Expansion Monitor Connections for NV8280-Plus

1 Connect ‘OUT 1’ of the output monitor backplane in the secondary frame to ‘IN 1’ of the out-
put monitor backplane of the primary frame, as shown in Figure 2-25.

2 Connect ‘OUT 2’ of the output monitor backplane in the secondary frame to ‘IN 2’ of the out-
put monitor backplane of the primary frame, as shown in Figure 2-25.
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3 Connect ‘OUT 1’ and ‘OUT 2’ of the output monitor backplane of the primary frame to your
monitoring equipment, as shown in Figure 2-25.

1 €
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To
equipment

Figure 2-25. NV8576-Plus Connections (Rear View)

How to Make Output Expansion Monitor Connections for NV8576-Plus
1 For each router frame, connect ‘OUT 1’ of the lower output monitor backplane to ‘IN 1’ of the
upper output monitor backplane and ‘OUT 2’ of the lower output monitor backplane to ‘IN 2’
of the upper output monitor backplane, as shown in Figure 2-26.

2 Connect ‘OUT 1’ of the upper output monitor backplane in the secondary frame to ‘IN 1° of the
lower output monitor backplane of the primary frame, as shown in Figure 2-26.

3 Connect ‘OUT 2’ of the upper output monitor backplane in the secondary frame to ‘IN 2’ of the
lower output monitor backplane of the primary frame, as shown in Figure 2-26.

4 Connect ‘OUT 1’ and ‘OUT 2’ of the upper output monitor backplane of the primary frame to
your monitoring equipment, as shown in Figure 2-26.
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Figure 2-26. NV8576-Plus Connections (Rear View)
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Making Alarm Connections

Routers in the NV8500 family provide system alarms that notify you of a malfunction, such as
when a fan or power supply is not functioning properly. Alarms can be connected to an external
alarm indicator that displays visual cues when an alarm is activated. For the router frames that use
the NV8000 power supply frame also has alarm connections. Miranda does not provide external
indicator equipment, but does provide instructions on wiring the alarm connections. See Alarm
Indicator Equipment on page 84.

Both the router frames and the NV8000 power supply send status information to the router control
system. For more information on the alarm connections, see System Alarm on page 36.

How to Make Alarm Connections for Routers

1 On the rear of the router, locate the ‘ALARMS’ connection, as shown in Figure 2-27.

System Alarm Connector
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Figure 2-27. System Alarm Connection on Router (Rear View)

2 Connect to the ‘ALARMS’ connection using a DE9 connector and cable.

3 Connect the other end of the cable to an external alarm indicator. See Router Alarms on page 84
for information on wiring the DE9 connector.

How to Make Alarm Connections for the NV8000

1 On the rear of the NV8000, locate the ‘Alarms’ connection.

PS2 Frame ID Alarms PS Frame 2 Monitor PS1
PS Frame 1 Monitor W
| | | .
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1250625 Az O] s RAVE THONTOR P e TNONTOn 12,3A/6.25A
/A T2swATISmAx Frame MANUAL SEFORE CONNECTING 1S WATTS
s offzo ERERREN oG olEm=rmloi™ 4
CAUTION /j\ Y
E146905 A\ COCOCOCOCOCD
Tscaupvenisrourvowes  (2)
Ce ¢l L) us proressionat SUPPLY CORDS. THE RISK

N Vistoe O ELECTRIC SHOOK DSCORNECT ALL
/\90-130v~/180-250v~ POWER SUPPLY CORDS BEFORE SERVICING. s0-130v-r180-2500-/A\
12.5A/6.25A 12.5A/6.25A
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[ > C O COHCOHCOCOHCOCD
Psa DCOUTPUT POWER Ps3
® ® ‘

PS4 DC Output Ground Lug J PS3
Figure 2-28. NV8000 Power Supply (Rear View)

2 Connect to the ‘Alarms’ connection using a DE9 connector and cable.
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3 Connect the other end of the cable to an external alarm indicator. See “Alarm Indicator Equip-
ment” on this page for information on wiring the DE9 connector.

Alarm Indicator Equipment

An external alarm indicator can be created to display visual cues when a failure has occurred on the
NV8000 power supply or a NV8500 family router frame. LEDs can be wired to specific pins on a
DED9 connector. Each LED indicates what specific router module has failed.

* For NV8000 power supply alarms, see NV8000 Power Supply on page 84.

* For NV8500 family router alarms, see Router Alarms on page 84.

NV8000 Power Supply

The ‘Alarms’ connection on the rear of the NV8000 uses a DE9 connector. An “alarm” or ON con-
dition occurs when the connection between an alarm pin and Alarm_COM (common) opens. The
alarm turns OFF when the connection between Alarm COM and the alarm pin closes again. If a
PS8100 power supply module is removed, the alarm circuit remains open.

For an external alarm indicator box, connect to the ‘Alarms’ connection using a DE9 female con-
nector, wiring as shown in Figure 2-29. Each pin monitors a specific function and activates a spe-
cific alarm.

54321 1 PS1 8 PS3COM For connection examples, see the
@ @ § :; com ; zg: com NV6257 diagram. Connections may be
4 PS2COM 9 GND made for all 4 power supplies in the
9876 5 Ps3 NV8000 frame.

Figure 2-29. NV8000 Power Supply Alarms Connection

Caution The power supply for the alarm circuit must not exceed 30 VDC. Load resistor
values depend on power supply voltage.

Router Alarms

The ‘ALARM’ connection on the rear of the NV8500 family router frame uses a DE9 connector.
An “alarm” or ON condition occurs when the connection between an alarm pin and Alarm_COM
(common) opens. The alarm turns OFF when the connection between Alarm_COM and the alarm
pin closes again.

Rev 2.2+ 27 Mar 10



2. Installation

Connecting to Power

To create an indicator box, connect to the ‘ALARM’ connection using a DE9 female connector,
wiring as shown in Figure 2-30. Each pin monitors a specific function and activates a specific
alarm.

54321 1 Alarm COM 8 Alarm 5 Typical Circuit 2 o .
@ @ 2 Alarm 1 7 Alarm 6 Normally OFF, the LEDs turn on to indicate failure
3 Alarm 2 8 Alarm 7

987 6 4 Alarm 3 9 Alarm COM Customer-supplied relay

5 Alarm 4 contacts NC, (but open during External Power,
alarm condition) 30VDC max, 150mA max
Typical Circuit 1
Normally ON, the LEDs turn off to indicate failure
External Power 30VDC max, 150mA max /l g /l g /l g /l g /1 g /1 g /1 g

R

Figure 2-30. Alarm Connections and On/Off Switches

The following lists each DE9 pin and the associated alarm. The pin number listed corresponds to
the pin numbers in Figure 2-30 on page 85:

PIN | Signal Description Possible Conditions Causing the Alarm
1,9 |Alarm_COM | Common Common connection for all alarm pins.
2 Alarm 1 Major Alarm Indicates missing reference inputs, or missing power supplies.
3 Alarm_ 2 Minor Alarm Alarm 3, or Alarm_4, or Alarm_5, or Alarm_6
4 Alarm_3 Power Supply Missing power supply module.
5 Alarm_4 Video Ref Missing Video Ref 1 or Video Ref 2.
6 Alarm_5 AES Ref Not used in NV8500 family.
7 Alarm_6 Fans or Indicates a fan failure or module over temperature.
Temperature
8 Alarm_7 Control Module | Any control module not “healthy.”
Health

Connecting to Power

Routers in the NV8500 family use power supply modules to power the router frames. The NV§144
uses the PS8100 modules (850 Watts each), which are inserted directly in to the router frame. The
NV8280/NV8280-Plus and NV8576/NV8576-Plus routers use Miranda’s NV8000 power supply,
an external frame that holds up to four PS8100 power supply modules (850 Watts each). Each
NV8000 holds up to two primary power supply modules and two redundant power supply modules.
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Depending on your system, more than one power supply module may be required. The following
table lists the power requirements for a single fully loaded router frame with either coax or fiber
optic cards and backplanes:

NV8000s

Frames Wattage Required | Total Power Supply Modules Required
NV8144 (coax) 850 None 1 required,

1 optional for redundancy
NV8144 (fiber optic) 875 None 1 required,

1 optional for redundancy
NV8280 (coax) 1,700 1 2 required,

2 optional for redundancy
NV8280-Plus (coax) 1,700 1 2 required,

2 optional for redundancy
NV8576 (coax) 3,400 2 4 required,

4 optional for redundancy
NV8576 (fiber optic) 3,600 2 4 required,

4 optional for redundancy
NV8576-Plus (coax) 3,400 2 4 required,

4 optional for redundancy
NV8576-Plus (fiber 3,500 2 4 required,
optic) 4 optional for redundancy

For details about power requirements, see Power Specifications (NV8000, PS8100) on page 107.

When you are connecting the NV8000 power supply frame to a router, and the power supply frame
to power, separate connections are made for power and power monitoring. To create those connec-
tions, Miranda provides the following (one set is required per router):

* Two WC0096 power supply cable.
* Two WC0046 monitor cables.

The NV8500 family router frames have a ground Iug on the back of the router. We recommend you
connect the ground lug to earth ground. Failure to connect the ground does not affect normal opera-
tion. However, grounding helps protect you and your equipment in case of a power anomaly such
as a lightning strike.

NV8000 Monitor and Alarms Connections

The NV8000 power supply frame has two DB25 connectors, located at the rear. One connection,
labeled ‘Power Supply Monitor’ carries alarm and temperature signals to the router. When two
expandable router frames (NV8280-Plus or NV8576-Plus) are connected, each router is connected
to the monitor connection on its own pair of NV8000 power supply frames. A loop-through con-
nection passes monitoring information between the two NV8000 power supplies. Monitor connec-
tions can be made at the time power is connected.

(See How to Connect Two NV8000 Frames to One Router Frame (NV8576 only) on page 91.)

The other DB25 connector, labeled ‘Alarms’ presents isolated alarm signals that can be connected
to an external alarm indicator. For information on connecting NV8000 alarms connections, see
Making Alarm Connections on page 83.
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NV8000 Power Cords and Branch Circuits

For added protection in the event of a main power failure, we recommend that the main power sup-
ply connection and the redundant power supply connection to the NV8000 power supply be con-
nected to a separate branch circuits. A wire retainer holds the power cable in place, reducing the
possibility of an accidental disconnection.

The power cords are the only means of disconnecting AC power. It is recommended that you
clearly mark the line side power connection with its function so that in the event of an emergency,
power can be disconnected quickly.

Making Power Connection

Depending on the NV8500 family router frame, power supply modules are installed in either the
router frame directly or into the NV8000 power supply frame. For those routers using the NV8000,
either one or two NV8000 power supply frames are required. (See Connecting to Power on page 85
for a list of router frame and power supply requirements.) If two NV8000 frames are required,
Miranda provides a special power cable (WC0096) and monitor cables (WC0046) so that you can
make the connections between the two power supply frames and the router frame

Caution Insert PS8100 power supply modules afier connecting the router to an AC power
source.

How to Connect Power to the NV8144
1 Locate the power cords and PS8100 power supply modules.
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2 Facing the rear of the router, connect power cords from AC power sources (90-230 VAC, 50—
60 Hz) to power supply connections ‘Power Input 1’ and ‘Power Input 2’:

O
®
ClCICICICICICIECIE©
1711173)°
@ ) |®
@ @ (IO
) Ol )
146905
CNTRLNO.9Ks0 £ ) )
VIDEO/AUDIO = —
O
©)
A A
U 1 e U 1 e
— )
Power
Input 1 Input 2

Figure 2-31. NV8144 Power Supply Connections on Router
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3 Install the PS8100 power supply modules as follows:
At the front of the router, install a primary PS8100 power supply module in slots 1, as shown in

Figure 2-32.
Optionally, install a redundant PS8100 power supply module in slot 2, as shown in Figure 2-32.
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1 (primary) 2 (redundant)
Figure 2-32. NV8000 Power Supply (Front View)

4 Connect the router’s ground lug to earth ground using a copper wire from 14 to 6 AWG. The
ground lug is located in the lower right corner of the frame.

How to Connect One NV8000 Frame to One Router Frame (NV8280 or NV8576)

1 Locate the power cords and PS8100 power supply modules.

2 Facing the rear of the NV8000 frame, connect one end of a power cable (WC0096) to ‘DC Out-
put’, as shown in Figure 2-33.

PS2 Frame ID Alarms PS Frame 2 Monitor PS1
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DCOUTPUT POWER

PS4 DC Output Ground Lug J PS3
Figure 2-33. NV8000 Power Supply (Rear View)
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3 Facing the rear of the router, connect the other end of the power cable to ‘Power Input 1°, as
shown in Figure 2-34 for NV8280/NV8280-Plus or Figure 2-35 on page 90 for NV8576/

920

NV8576-Plus.

@]

Power Supply
Monitor Connector

) @]e

[ us
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E146905

€

Power
Input

Figure 2-34. NV8280 Power Supply Monitor and Power Supply Connections on Router
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Figure 2-35. NV8576 Power Supply Monitor and Power Supply Connections on Router
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4 Using a WC0046 cable (DB25), connect ‘PS Frame 1 Monitor’ on the NV8000 power supply
frame to ‘Power Supply Monitor’ on the router frame.

5 Connect power cords from AC power sources (90-230 VAC, 50—60 Hz) into power supply con-
nections PS 1 through PS 4. (See Figure 2-35.) Connect one power cord for each PS8100 power
supply module you will install.

6 Install the PS8100 power supply modules as follows:

a At the front of the NV8000, install primary PS8100 power supply modules in slots 1 and 3,
as shown in Figure 2-36.

b Optionally, install redundant PS8100 power supply modules in slots 2 and 4, as shown in
Figure 2-36.

¢ Repeat this step for the other power supply.

7 | R
) [CO O O CO O CO|[Co o o o o o
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3 (primary) —— 2 2 2 o o) o 0 o ) T~ 4 (redundant)
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PS8010 — béééé@g%r_mpssom C D 1‘36565\:‘3"38}_

Figure 2-36. NV8000 Power Supply (Front View)

7 Connect the router’s ground lug to earth ground using a copper wire from 14 to 6 AWG. The
ground lug is located in the lower right corner of the frame.

How to Connect Two NV8000 Frames to One Router Frame (NV8576 only)
1 Locate the power cords and PS8100 power supply modules.

2 Facing the rear of one of the NV8000 frames (Power Supply 1), connect one end of a power
cable (WC0096) to ‘DC Output’, as shown in Figure 2-37.
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Figure 2-37. NV8000 Power Supply (Rear View)
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3 Facing the rear of the router, connect the other end of the power cable to ‘Power Input 1°, as
shown in Figure 2-38.

Power Supply
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Connector
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Figure 2-38. NV8576 Power Supply Monitor and Power Supply Connections on Router

4 Similarly, connect the other NV8000 frame (Power Supply 1) to ‘Power Input 2’ using the
WC0096 power cable.

5 Using a WC0046 cable (DB25), connect ‘PS Frame 1 Monitor’ on Power Supply 1 to ‘Power
Supply Monitor’ on the router frame.

6 Using a second WC0046 cable (DB25), connect ‘PS Frame 2 Monitor’ on Power Supply 1 to
‘PS Frame 2 Monitor’ on Power Supply 2.

7 Set the Frame ID switch of Power Supply 1 to ‘1’ and set the Frame ID switch of Power Supply
2to 2.

8 Connect power cords from AC power sources (90-230 VAC, 50-60 Hz) into power supply con-
nections PS 1 through PS 4. (See Figure 2-37 on page 91.) Connect one power cord for each
PS8100 power supply module you will install.
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9 Install the PS8100 power supply modules as follows:

a At the front of the NV8000, install primary PS8100 power supply modules in slots 1 and 3,
as shown in Figure 2-39.

b Optionally, install redundant PS8100 power supply modules in slots 2 and 4, as shown in
Figure 2-39.

¢ Repeat this step for the other power supply.
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Figure 2-39. NV8000 Power Supply (Front View)

10 Connect the router’s ground lug to earth ground using a copper wire from 14 to 6 AWG. The
ground lug is located in the lower right corner of the frame.

11 If you have two NV8280-Plus or NV8576-Plus frames, connect power similarly for both
frames. Four NV8000 frames are required to power two NV8280-Plus or NV8576-Plus frames.

Verification
When installation is complete, perform the following checks to make sure the router is operating
properly:

* Ifusing an NV8000 power supply frame, check that all 5 green power LEDs on the front of
each PS8100 power supply module are lit. If any or all LEDs are off:

* Check that the PS8100 power supply module is fully seated in its slot.
* Check for +48 volts at each of the 5 front test points.

* On the router frame, check that the LEDs on the input cards, crosspoint cards, control cards,
and output cards are lit and indicating a “healthy” system. See Indicator LEDs on page 101 for
a list of normal and alert LED states.

» Make sure that the flow of air through the front of the router is unimpeded and the door is prop-
erly installed and closed. For more information, see Air Flow on page 103.

NV8500 family Digital Routers  User’s Guide 93




2. Installation

Verification

94 Rev 2.2+ 27 Mar 10




VI i 2 /=3

3. Configuration

Before being placed into service, the NV8500 family of routers must be configured for your partic-
ular router control system and settings. Configuration is managed through UniConfig, which
resides on a PC and is separate from the router.

For information on using UniConfig, see the UniConfig User s Guide.
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4. Operation

A router control system is required to use routers in the NV8500 family. The control system pro-
vides an interface for operations and maintenance personnel. Through the control system, signal
switching can be actively configured, reference inputs selected, partitions for organizing signal
switching created, and certain system functions monitored.

The NV8500 family of routers are designed to partner with the Miranda NV9000 control system.
However, Miranda routers are designed with a degree of flexibility and can be used with certain
third-party control systems. For detailed information on using the Miranda NV9000 control system,
see the associated User’s Guide. For information on using third-party control systems, see the third-
party vendor literature. For more information on compatible control systems. Contact Miranda
technical support, see Technical Support Contact Information on page iii.

Miranda Control Systems

Most facilities require multi-level switching capability (audio follow video, for example) and intui-
tive device naming capabilities. The control system used dramatically affects how operators use the
routers and the ease with which devices are accessed.

Miranda’s control system runs on an NV9000 system controller that is separate from the router. The
router control system can be loaded (a) on a primary controller only or (b) on both primary and sec-
ondary (redundant) controllers, creating a fail-over backup. The control system includes control
panels for managing routers and other network equipment.

Miranda’s control systems offer a variety of control surfaces, support redundancy, and facilitate
expansion as routing needs change. The control system is also capable of interfacing with third-
party signal routing equipment. Because of the variety of features, capabilities and limitations of
other manufacturers’ equipment, users are urged to work closely with Miranda’s technical staff and
with the supplier of the third-party equipment when integrating it into an NV9000 control system.

Third-Party Control Systems

Miranda provides assistance to users wanting to configure Miranda products to function with third-
party control systems. However, because Miranda does not manufacture or warrant control systems
from other vendors, we cannot guarantee overall performance or answer all possible configuration-
related questions. For assistance, contact the manufacturer of the control system in use.

In many cases, router features and functionality are limited when using a third-party control sys-
tem. For example, the third-party system may not optimally manage mono routing, while the
NV9000 control system easily manages this function.

Please consult with Miranda if you are considering using a third-party interface to control an
NV8500 family router. Refer to the Technical Support Contact Information on page iii.
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The NV8280/NV8280-Plus and NV8576/NV8576-Plus of routers’ redundant crosspoint cardset
has nine function buttons, as shown in Figure 4-1.

, )a;.l‘.‘a"‘ O ALARM
QO AcTive
QO Power

REDUNDANT OPERATION

1 7

N
-]

OO D)
IO

STANDBY

~
PATH

QO

|

R -

Figure 4-1. Redundant Crosspoint Cardset Function Buttons

Each of the buttons is labeled. Labels 1—4 and 7-10 refer to crosspoint cards in slots 1-4 and 7-10.
The label ‘Standby’ refers to the redundant crosspoint itself. The buttons essentially select which
crosspoint card is in stand-by mode.

When the operator presses button 1, for instance, the crosspoint in slot 1 goes to stand-by mode and
the redundant crosspoint becomes active.

When the operator presses ‘Standby’, the redundant crosspoint goes to stand-by mode and any
other crosspoints return to active mode.

The brightness of the button indicates the button state:
* Off. The crosspoint is not available.
* Dim. The crosspoint is available and active (not in stand-by mode).

* Bright. The crosspoint is in stand-by mode.

How to Change Redundant Crosspoint Settings
1 Open the door. at the front of the router.

2 Press a crosspoint button to place the crosspoint in stand-by mode. The redundant crosspoint
becomes active.
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3 Press the ‘Standby’ button to place the redundant crosspoint in stand-by mode and revert all
other crosspoints to active mode.

Note You cannot switch another crosspoint to stand-by mode without first pressing the
‘Standby’ button.

4 Close the door when you are finished. The air cooling system requires the door to be closed.
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5. Maintenance

Routers in the NV8500 family do not require any periodic electrical or physical maintenance. Other
than cleaning the fan air intake filter, all that is required is periodic inspection of the system to
make sure no failures have occurred.

It is recommended that the system’s indicator LEDs be checked on a regular basis to ensure that the
system is operating properly. (See Indicator LEDs on page 101.) It is also a good idea to regularly
make sure cooling air flow to the power supply fans is unobstructed.

Caution Only qualified service personnel should perform procedures in this section.

Fuse Replacement

There are no user-serviceable fuses.

Indicator LEDs

Indicator LEDs indicate whether DC power is present and if a card is operating normally. LEDs are
visible when the router front door is closed. In the following sections, LEDs are listed in the order
they appear on the cards, from top to bottom.

Power Supplies

The five green LEDs on the front of the power supply modules indicate presence of the five +48
VDC outputs of the five branch circuits. All five LEDs should be lit at all times when AC power is
present. If any LED is off, either the power supply has failed or the branch circuit is shorted.

Backplanes

Each backplane has indicator LEDs. If the red LED on the backplane lights, the card and backplane
do not match. If the green LED on the backplane lights, the card and backplane are a correcting

pairing. (See Backplanes on page 29.)
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The LEDs on the control cards can be monitored to determine whether the card is operating nor-
mally. The meanings of the LED indicators are as follows:

LED Indicator

Function

Red (low battery) Normally OFF. If lit, indicates that the battery needs replacing. See Battery
Replacement on page 103.
Red (alarm) Normally OFF. If lit, indicates a problem or fault. Check the external reference

signals. If that does not resolve the problem, refer to the system status window in
UniConfig for additional information. If you cannot resolve the problem, call
Miranda technical support. For contact information, see Technical Support Contact
Information on page iii.

Yellow (active card)

Normally ON. Indicates the card is the active control card. On the standby control
card, this LED should be OFF.

Green (health,
power)

Normally ON. Indicates the card has power and is operating normally.

Input and Output Cards

The LEDs on the input and output crosspoint cards can be monitored to determine whether the
cards are operating normally. The LEDs indicate the following:

LED Indicator

Function

Red (alarm)

Normally OFF. If lit, it indicates a problem. Replace the card or call Miranda
technical support. For contact information, see Technical Support Contact
Information on page iii.

Green (Power)

Normally ON. Indicates the card has power and is operating normally.

Yellow (health) Normally ON. Indicates software has loaded and the card is operating normally.
Green (good Normally ON. Indicates good communication with the control card.
communication)

Red (bad Normally OFF. If lit, indicates that communication is not working properly with the
communication) control card; the communication is “bad.”

Crosspoint Cards

The LEDs on the crosspoint cards can be monitored to determine whether the cards are operating
normally. The LEDs indicate the following:

LED Indicator

Function

Red (alarm)

Normally OFF. If lit, it indicates a problem. Replace the card or call Miranda
technical support. For contact information, see Technical Support Contact
Information on page iii.

Green (Power)

Normally ON. Indicates the card has power and is operating normally.

Yellow (health)

Normally ON. Indicates software has loaded and the card is operating normally.
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5. Maintenance

Air Flow

Air Flow

Routers in the NV8500 family draw cooling air from the front of the router, through the door, and
exhausts heated air through the rear of the frame. The router must have the door properly installed
and closed for proper airflow through the chassis. For maximum air flow, regularly inspect router

fans and filters.

Caution If airflow is impeded overheating may occur.

Fan Cleaning and Replacement

Two fan trays each containing five cooling fans are located at the top and bottom of the router
frame. The tray can be removed for inspection or cleaning by opening the frame front door, sliding
the latches that hold the fan module in place, and pulling the module out of the frame. If the fans
become dusty or clogged with lint, use a vacuum or compressed air to clean the dust off. Also
check the openings at the back of the frame where air enters and exits to be sure dust and lint have
not accumulated.

Each fan tray is easily replaced simply by sliding it out of the front of the frame and inserting a new
tray.

Intake Filter Screen Cleaning
The NV8500 family of routers have an air filter mounted in the door.

To remove the filter, open the router door by releasing the two thumbscrews. Locate the filter
enclosure on the inside of the door. Tabs on the bottom of the filter act as hinges and tabs at the top
of the filter lock it in place.

The router can be operated safely with the door opened for short periods of time. If the filter is only
lightly contaminated, clean the filter by vacuuming loose debris or by blowing air from the inside
outward. Rinse filters badly loaded with debris with cold water or wash them with warm water and
mild detergent. Be sure the filter is completely dry before re-installing it.

Battery Replacement

If the red Low Battery LED indicator on the control card is lit, the battery located on the front edge
of the card needs replacing. Grasp the exposed edge of the battery with your fingers and pull it
towards you to remove it.

Important Do not use a metallic tool to remove the battery.

Call Miranda for replacement battery information. For contact information, see Technical Support
Contact Information on page iii.
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Troubleshooting

When you insert the new battery, be careful to observe the correct polarity.

Caution

To prevent explosion of the battery and possible equipment damage or harm to
personnel, be sure the battery is oriented with the correct polarity. Polarity mark-
ings are visible on the card’s battery housing.

Troubleshooting

Many system issues are caused by easily corrected errors, such as poor quality or missing input or
reference signals, incorrect configuration, and so on. This section lists common problems and their
solutions in the most likely order of occurrence. Refer also to the Introduction on page 1 for an
overview of the system and its major components. Try troubleshooting the system yourself, and if
you are not successful, call Miranda Technical Support as explained near the front of this manual.

In the event that a problem is caused by a bad circuit board, swapping the bad board with a replace-
ment circuit board is the quickest solution. To order replacement boards or other components, con-
tact Miranda technical support. See Technical Support Contact Information on page iii.

Symptom

Possible Causes and Solutions

System not powering up.

Verify that the power cord(s) are plugged into the frame and the AC power
source. Use a voltmeter to verify the presence of power.

One or a few cards or
PS8100 power supply
modules are not powering
up or not operating
properly.

Check that the card or module is fully seated in the frame.

Reset the card or module by reseating it in the frame.

Check that all five green LEDs on the front of the PS8100 power supply
modules are lit. If an LED is not lit, it indicates a branch circuit may be faulty,
which could affect only certain modules in the frame. Replace the PS8100
power supply module.

Intermittent signal on one or
two outputs.

Check input and output cable continuity and cable terminations.

Swap each card in the signal path with another card to see if the problem
moves with the card. If so, replace the card.

If all cables, terminations, and cards check out OK, call Miranda technical
support. (See Technical Support Contact Information on page iii.)

Intermittent or missing
signals on all outputs.

Check the control card, which processes the references to produce sync. A
synchronous system requires an operational control card in order to pass
signals. An asynchronous system will operate in its last state even if the
control card is removed. Change over to the reserve control card to see if the
problem goes away.

Possible low voltage on PS8100 power supply module. Check power test
points on the module. Voltages at power supply test points may be slightly
high in lightly loaded systems. Replace the PS8100 power supply module if
any test points indicate low voltage.
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Obtaining Service

Obtaining Service

For service advice, warranty exchange, warranty repair, or out-of-warranty repair:

1 Call Miranda Customer Support at the telephone number in the front of this manual under Tech-
nical Support Contact Information on page iii. Our Customer Service Personnel will help you
resolve any service issues.

2 If you need an exchange or repair, Miranda will assign you a Return Material Authorization
(RMA) number. Do not return equipment without first receiving an RMA number. Miranda
uses the RMA to track receipt of the equipment and to record repair or replacement informa-
tion.

3 For out-of-warranty equipment, the Miranda Technical Support Engineer estimates the cost of
repair when you call and requests a purchase order payable to Miranda.

4 If repair or exchange is required, package the assembly in an antistatic bag and place it in a
shipping box with plenty of padding to prevent damage.

5 Address the package using the Shipping Address listed in the front of this manual under Techni-
cal Support Contact Information on page iii, and ship the equipment to Miranda at your com-
pany’s expense.

6 When repair or replacement of in-warranty equipment is complete, Miranda return ships the
items at our expense. For out-of-warranty equipment Miranda charges a shipping and handling
fee. The standard shipping method is second day.

7 For out-of-warranty service, Miranda will send your company an invoice following the repair or
replacement.
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6. Technical Details

This section provides technical specifications for the NV8500 family of routers and the NV8000

power supply.

Power Specifications (NV8000, PS8100)

For the NV8280, NV8280-Plus, NV8576, and NV8576-Plus power is supplied through a separate
frame, the NV8000 Power Supply. The following table provides power specifications for the
NV8000 for powering the Routers:

Type Parameters
AC input 90-130/180-250 VAC, 50/60 Hz, automatic ranging
AC fuses No user serviceable fuses

AC connectors

4, IEC 320 (one for each PS8100 module installed)

AC power

PS8100, 850 Watts, one IEC 320

AC power usage

Power based on PS8100 modules:
NV8144: 1000 Watts nominal (144x144), power factor corrected.

NV8280, NV8280-Plus: 1750 Watts nominal (288x576, 288x288
Expandable), power factor corrected.

NV8576, NV8576-Plus: 3500 Watts nominal (576x1152, 576x576
Expandable), power factor corrected (Each frame requires two NV8000
frames).

Modules and module slots

NV8144, NV8280, NV8280-Plus:

Required minimum number of PS8100 modules:
2 primary (2 optional redundant).

NV8576, NV8576-Plus:

Required minimum number of PS8100 modules:
4 primary (4 optional redundant).

Dimensions 3RUs high (5.22 inches, 132.6 mm)

19.0” (482.6 mm) wide.

17.5” (444.5 mm) deep, approximately. Add 3” for cable clearance.
Weight 24 1bs (10.9 kg); 50 Ibs (22.7 kg) fully loaded
DC power NVISION connector to NV8000, DC cable: WC0096

Power supply alarm
connection

DED9; reads each PS8100 status

Power supply monitor
connection

DB25, loop-through possible

Environmental

Operating temperature: 0—-40° C
Relative humidity: 0 to 90%, non-condensing

Regulatory compliance

UL listed and CE compliant
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Mechanical Specifications

Mechanical Specifications

The following table provides mechanical specifications for router frames:

Type Parameter

Dimensions NV8&144:

8RU (13.97 inches, 354.8 mm) high
19.0 inches (482.6 mm) wide

17.2 inches (436.9 mm) deep

NV8280, NV8280-Plus:

16RU (27.97 inches, 710.4 mm) high
19.0 inches (483 mm) wide

17.2 inches (436.9 mm) deep

NV8576, NV8576-Plus:

32RU (55.97 inches, 1421.6 mm) high
19.0 inches (483 mm) wide

17.2 inches (436.9 mm) deep

Add 3” (75 mm) for cable clearance. The door adds 0.8” (20 mm) to the depth.
Weight NV8144: not available
NV8280, NV8280-Plus: not available

NV8576, NV8576-Plus:
169.86 1bs (77.05 kg; 308.80 1bs (140.07 kg) fully loaded

Mounting EIA 310-C, 19.0 inches (483 mm)
Grounding terminal Copper, accepts 14-6 AWG
Modules and module NV8144:

slots 16 input cards, 9 signals each

8 output cards, 18 signals each

2 crosspoint cards (1 primary, 1 optional redundant)
2 control cards (1 primary, 1 optional secondary)

1 monitor card, 1 fan module

Modules and module NV8144:

slots 16 input cards, 9 signals each

8 output cards, 18 signals each

2 crosspoint cards (1 primary, 1 optional redundant)
2 control cards (1 primary, 1 optional secondary)

1 monitor card, 1 fan module
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Mechanical Specifications

Modules and module
slots

NV8280:

32 input cards, 9 signals each

32 output cards, 18 signals each

9 crosspoint cards (8 primary, 1 optional redundant)
2 control cards (1 primary, 1 optional secondary)

2 monitor cards, 2 fan modules

NV8280-Plus:

32 input cards, 9 signals each

32 output cards, 9 signals each plus 2 high density interconnects for expansion
9 crosspoint cards (8 primary, 1 optional redundant)

2 control cards (1 primary, 1 optional secondary)

2 monitor cards, 2 fan modules

NV8576:

64 input cards, 9 signals each

64 output cards, 18 signals each

9 crosspoint cards (8 primary, 1 optional redundant)
2 control cards (1 primary, 1 optional secondary)

4 monitor cards, 2 fan modules

NV8576-Plus:

64 input cards, 9 signals each

64 output cards, 9 signals each plus 2 high density interconnects for expansion
9 crosspoint cards (8 primary, 1 optional redundant)

2 control cards (1 primary, 1 optional secondary)

4 monitor cards, 2 fan modules

The following table provides additional mechanical specifications:

Type Parameter
Diagnostic Type Serial port
Standard SMPTE 207M, EIA-422/EIA-232, configurable
Connector 2, DE9
Serial control Type Serial port (2 per control card)
Standard SMPTE 207M, EIA-422
Connector 4, DE9
Ethernet Type 10/100 base T
Standard IEEE 802.3
Protocol NVISION Ethernet protocol
Connector 2, RJ-45
GSC Node Bus / Aux Type Serial
Bus control Standard Proprietary
Connector 2, BNC, loop-through, non-terminating pair
Impedance 75 ohms
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Environmental Specifications

Output signal monitor

Type Standard definition and high definition digital video

Standard See related section of this specification for standard
for each monitored signal type.

Connector DIN 1.0/2.3

Impedance 75 ohms

Signal details

See related section of this specification for details
for each monitored signal type, I/O levels, and
return loss.

/O expansion

NV8280-Plus:

Type Proprietary

Standard See related section of this specification for standard
for each signal type sent between routers.

Connector 64, proprietary

Signal Details See related section of this specification for details

for each monitored signal type, 1/O levels, and
return loss.

NV8576-Plus:

Type Proprietary
Standard See related section of this specification for standard
for each signal type sent between routers.
Connector 128, proprietary
Signal Details See related section of this specification for details
for each monitored signal type, 1/O levels, and
return loss.
Control expansion Type 10Base2 port
Connector 2, BNC, loop-through
Impedance 50
Redundant crosspoint NV8144:
control Connector DB25

Redundant crosspoint
card set (2 cards
combined)

NV8280, NV8280-Plus, NV8576, NV8576-Plus:

No connector

Internal

Power supply monitor

Connector

DB25

Environmental Specifications

The following table provides environmental specifications for all routers:

110

Type

Parameter

Operating temperature

0-40°C

Relative humidity

0 to 90%, non-condensing
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Audio Specifications

Audio Specifications

The following table provides audio specifications:

Type Parameter
Audio reference input Type Serial digital audio
Standard AES3id
Sample rate 48kHz
Connector 2, BNC (redundant)
Impedance 75 ohms
Input level 0.5Vppto2.0Vpp
AES3 inputs/outputs Type Balanced digital audio
Standard AES3
Sample rate Synchronous 48 kHz.
Asynchronous 32kHz to 192kHz
Connector WECO
Impedance 110 ohms
Input level 200 mV to 10 Vpp
Output level 2 Vpp
AES3id inputs/outputs Type Unbalanced digital audio
Standard AES3id
Sample rate Synchronous 48 kHz.
Asynchronous 32 kHz to 192kHz
Connector DIN 1.0/2.3
Impedance 75 ohms
Input level 100mV to 1.2 Vpp
Output level 1V£10%
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Video Specifications

Video Specifications

The following table provides video specifications:

112

Video Reference

Parameter Specification

Type Analog video reference

Standard PAL, NTSC or tri-Level sync

Connector Loop-through, BNC

Impedance 75 ohms or Hi-Z ( > 20kQ), not selectable

Input Level

0.5Vppto2.0Vpp

Input Return Loss

>30 dB to 5 MHz

SD Inputs and Outputs

Parameter Specification

Type Standard definition serial digital video

Standard SMPTE 259M

Data rates Automatic re-clocking at 270 Mb/s or auto bypass with pass-through from

19 Mb/s to 360 Mb/s
Connector DIN1.0/2.3
Impedance 75 ohms

Cable equalization

350m Belden 169A, 200 m Belden 1855A, or equivalent cable, at 270 Mb/s

Router path

Non-inverting

Input and output return loss

>15dB, 5 to 540 MHz

Output level

800mV pp£10%

Output rise/fall time

600 ps+10%

Output overshoot

< 10% of amplitude max

Output alignment jitter

<0.2UlIpp from 1.0kHz to 27 MHz

Output timing jitter

<0.2UIpp from 10Hz to 1.0kHz

3Gig (3.0 Gb/s, HD and SD) Inputs/Outputs

Parameter Specification

Type High definition serial digital video

Standard SMPTE 259M, 292M and 424M

Data rates Automatic re-clocking at 270 Mb/s and 1.483, 1.485, 2.967, 2.970 Gb/s or
automatic bypass with pass-through from 19 Mb/s to 3.0 Gb/s

Connector DIN1.0/2.3

Impedance 75 ohms
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Time Code Specifications

Cable equalization

(For cables listed or equivalent cables)

400 m Belden 1694A, 250 m Belden 1855A at 270 Mb/s
150m Belden 1694A, 100m Belden 1855A at 1.5 Gb/s
100 m Belden 1694A, 45 m Belden 1855A at 3.0 Gb/s

Router Path

Non-inverting

Input and output return loss

>15dB, 5MHz to 1.5 GHz; > 10dB, 1.5GHz to 3.0GHz

Output level

800mV pp£10%

Output rise/fall time

<135ps

Output overshoot

< 10% of amplitude max

Output alignment jitter

< 0.3 Ulpp from 100kHz to 300 MHz

Output timing jitter

<2.0UIpp from 10Hz to 100kHz

Time Code Specifications

The following table provides time code specifications for the following routers:

Type Parameter

Time code reference Type 1 BNC

input Standard SMPTE 12M
Connector BNC terminating
Data Rates 1/30th to 80 times normal
Impedance 75 ohms
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7. Part Numbers
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This appendix provides a list of parts provided by Miranda for the NV8500 family of routers, the
NV8000 power supply frame and power supply modules. Unless otherwise noted, part numbers
apply to all routers in the NV8500 family.

Table 7-1. Power Supply

Part Number

Description

PS8100 Power supply module (850 Watts)
WC0046-00 Power supply monitor cable
WC0096-00 Power supply cable

Table 7-2. Frame Expa

nsion

Part Number

Description

WC0121

Expansion cable (4 meters)

WC0084

Terminator

Table 7-3. Input Cards

and Backplanes

Input Card Signal Corresponding
Part Number Types Standard Rates Backplane
EM0687 Asynchronous | AES3 Sample rates 32 kHz to 96 kHz EMO0791 (coax)

digital audio, (passed through)

unbalanced
EM0687 Asynchronous | AES3 Sample rates 32 kHz to 96 kHz EM0828 (WECO)

digital audio, (passed through)

balanced
EMO0689 (coax) |SD 259M Video rates from 19 Mb/s to 360 Mb/s. | EM0791 (coax)

Automatic reclocking at 270 Mb/s.
Reclocking bypassed at other rates.
EMO0783 (coax) |3Gig, HD, SD |259M Video rates from 19 Mb/s to 3 Gb/s. EMO0791 (coax)
344M Automatic reclocking at 270 Mb/s and
EMO0693 (fiber 292M 1.483, 1.485, 2.966, 2.970 Gb/s. EMO0696 (fiber
optic) 424M Reclocking bypassed at other rates. optic)
Table 7-4. Output Cards and Backplanes
Output Card Signal Corresponding
Part Number | Category | Types Standard Rates Backplane
AES Asynchronous Signals (Unbalanced and Balanced)
EMO0688 Standalone | Unbalanced |AES3 Audio sample rates 32 kHz to | EM0793
96 kHz (passed through) | (18 coax)
EMO0688 Expansion EMO0789 (9 coax,
2 expansion)

EMO0688 Filler EMO0789 (9 coax,

2 expansion)
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Output Card Signal Corresponding
Part Number | Category | Types Standard Rates Backplane
EMO0688 Standalone | Balanced AES3 Audio sample rates 32 kHz to | EM0829
192kHz (passed through) | (18 WECO)

EMO0688 Expansion EMO0830

(9 WECO,

2 expansion)
EMO0688 Filler EMO0830

(9 WECO, 2

expansion)
Video Signals (Coax Cable)
EM0690 Standalone | SD SMPTE Video rates from 19 Mb/sto | EM0793
(coax) 259M 360 Mb/s. (18 coax)
EMO0691 Expansion ?;émﬁcl{“llocgng at EMO789 (9 coax,
coax : §. Reclocking 2 expansion
( ) (no Filler) bypassed at other rates. P )
EMO0785 Standalone | 3Gig, HD, SMPTE Video rates from 19 Mb/sto | EM0793
(coax) SD 259M 3Gb/s. (18 coax)
EMO0787 Expansion 344M Automatic reclocking at EMO0789 (9 coax,
(coax) 292M 270Mb/s and 1.483,1.485, |, expansion)

424M 2.966, 2.970 Gb/s. Reclock-
EM0692 Filler ing bypassed at other rates. EMO0789 (9 coax,
(coax) 2 expansion)
Video Signals (Fiber Optic Cable)
EMO0697 (fiber | Standalone |3Gig, HD, SMPTE Video rates from 19 Mb/s to | EM0694
optic) SD 259M 3Gb/s. (18 coax)
EMO0695 (fiber | Expansion 344M Automatic reclocking at EMO0698 (9 coax,
optic) 292M 270 Mb/s and 1483, 1.485, | 5 expansion)
424M 2.966, 2.970 Gb/s. Reclock-

EMO0692 (fiber | Filler ing bypassed at other rates. | EM0789 (9 coax,
optic) 2 expansion)

Table 7-5. Crosspoint Cards and Backplanes

Crosspoint Card

Corresponding

Part Number Type Backplane
EMO0662 3Gig 288x%288 crosspoint for NV8576/NV8576-Plus None
EMO0799 3Gig 144x144 crosspoint for NV8280/NV8280-Plus None
EMO0799 3Gig 144x144 crosspoint for NV8144 None
EMO0676 Redundant 288288 crosspoint for NV8576/NV8576-Plus None
EMO0678 Redundant 144x144 crosspoint for NV8280/NV8280-Plus None
— No redundant 144x144 crosspoint for NV8144 None

Table 7-6. Control Cards and Backplanes

Control Card

Corresponding

Part Number Type Backplane
EMO0666 NV8576/NV8576-Plus, NV8280/NVE280-Plus and NV8144 None
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Table 7-7. Monitor Cards and Backplanes

Monitor Card Corresponding
Part Number Type Backplane
EMO0663 3Gig monitor for NV8576/NV8576-Plus, NV8280/NV8280-Plus Input EM0715
and NV8144 Output EM0714
(Note: The NV8144 uses only one monitor card and only one back-
plane, the EM0714).
EMO0663 NV8144 EMO0846
Table 7-8. Frames
Part Number Description
FRO045 NV8144 frame.
FR0044 NV8280 frame.
FR0074 NV8280-Plus frame.
FR0043 NV8576 frame.
FRO0073 NV8576-Plus frame.
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8.NV8576 1/0 Signal Numbering

Signals are received and distributed through I/O cards and connectors housed on a backplane. Each
signal is assigned a number that corresponds to the physical input or output connector and to the
slot in which an input card or output card is installed. The following illustrations list the signal
numbers assigned to I/O connections on the NV8576 and NV8576-Plus frames. For more informa-
tion on signal numbering, and for numbering on the NV8280, NV8280-Plus and NV8144 frames,
see Backplane Connectors and Individual Signal Numbers on page 14.
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8.NV8576 1/0 Signal Numbering

865-1008 577-720 289-432
32 31 30 29 28 27 26 2 4 23 22 21 20 19 18 15 14 13 12 11

5 2 17 16 10 9 8 7 6 5 4 3 2

1
991 973 955 937 919 901 883 865 (703 685 667 649 631 613 595 577 (415 397 379 361 343 325 307 289 (127 109 91 73 55 37 19

992 974 956 938 920 902 884 866 704 686 668 650 632 614 596 578 (416 398 380 362 344 326 308 290 (128 110 92 74 56 38 20 2
993 975 957 939 921 903 885 867|705 687 669 651 633 615 597 579 [417 399 381 363 345 327 309 291129 1M1 93 75 57 39 21 3
994 976 958 940 922 904 886 868 [706 688 670 652 634 616 598 580 [ 418 400 382 364 346 328 310 292 (130 112 94 76 58 40 22 4
995 977 959 941 923 905 887 869 707 689 671 653 635 617 599 581|419 401 383 365 347 329 311 293|131 113 95 77 59 41 3 5
996 978 960 942 924 906 888 870 [ 708 690 672 654 636 618 600 582 (420 402 384 366 348 330 312 294 (132 114 9% 78 60 42 24 6
997 979 961 943 925 907 889 871 (709 691 673 655 637 619 601 583 (421 403 385 367 349 331 313 295(133 115 97 79 61 43 25 7
998 980 962 944 926 908 890 872 (710 692 674 656 638 620 602 584 (422 404 386 368 350 332 314 29 (134 116 98 80 62 44 26 8
999 981 963 945 927 909 891 873 (711 693 675 657 639 621 603 585 (423 405 387 369 351 333 315 297 (135 117 99 81 63 45 27 9
1000 982 964 946 928 910 892 874|712 694 676 658 640 622 604 586|424 406 388 370 352 334 316 298|136 118 100 8 64 46 28 10
1001 983 965 947 929 911 893 875|713 695 677 659 641 623 605 587|425 407 389 371 353 335 317 299|137 119 101 8 65 47 29 1

1002 984 966 948 930 912 894 876|714 696 678 660 642 624 606 588|426 408 390 372 354 336 318 300|138 120 102 8 66 48 30 12
1003 985 967 949 931 913 895 877|715 697 679 661 643 625 607 589|427 409 391 373 355 337 319 301|139 121 103 8 67 49 31 13
1004 986 068 950 932 914 8% 878|716 698 680 662 644 626 608 590|428 410 392 374 356 338 320 302|140 122 104 8 68 S0 32 14
1005 987 969 951 933 915 897 879|717 699 681 663 645 627 609 591|429 411 393 375 357 339 321 303|141 123 105 8 69 51 33 15
1006 988 970 952 934 916 898 880|718 700 682 664 646 628 610 592|430 412 394 376 358 340 322 304|142 124 106 8 70 52 34 16
1007 989 971 953 935 917 899 881|719 701 683 665 647 629 611 593|431 413 395 377 359 341 323 305|143 125 107 8 71 53 35 17
1008 990 972 954 936 918 900 882|720 702 684 666 648 630 612 594|432 414 396 378 360 342 324 306|144 126 108 90 72 54 36 18

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
424 415 406 397 388 379 370 361 352 343 334 325 316 307 298 289|136 127 118 109 100 91 82 73 64 55 46 37 28 19 10 1
425 416 407 398 389 380 371 362 353 344 335 326 317 308 299 290|137 128 119 110 101 92 8 74 65 56 47 38 29 20 11 2
426 417 408 399 390 381 372 363 354 345 336 327 318 309 300 291|138 129 120 111 102 93 84 75 66 57 48 39 30 21 12 3
427 418 409 400 391 382 373 364 355 346 337 328 319 310 301 292|139 130 121 112 103 94 8 76 67 58 49 40 31 22 13 4
428 419 410 401 392 383 374 365 356 347 338 329 320 311 302 293|140 131 122 113 104 95 8 77 68 59 50 41 32 23 14 5
6
7
8
9

MONITOR - OUT
MONITOR - IN

OUTPUTS

429 420 411 402 393 384 375 366 357 348 339 330 321 312 303 294|141 132 123 114 105 9 8 78 69 60 51 42 33 24 15
430 421 412 403 394 385 376 367 358 349 340 331 322 313 304 295|142 133 124 15 106 97 8 79 70 61 52 43 34 25 16
431 422 413 404 395 386 377 368 359 350 341 332 323 314 305 296|143 134 125 116 107 98 8 80 71 62 53 44 35 26 17
432 423 414 405 396 387 378 369 360 351 342 333 324 315 306 297|144 135 126 117 108 99 90 81 72 63 54 45 36 27 18

INPUTS

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
568 559 550 541 532 523 514 505 496 487 478 469 460 451 442 433|280 271 262 253 244 235 226 217 208 199 190 181 172 163 154 145
569 560 551 542 533 524 515 506 497 488 479 470 461 452 443 434|281 272 263 254 245 236 227 218 209 200 191 182 173 164 155 146
570 561 552 543 534 525 516 507 498 489 480 471 462 453 444 435|282 273 264 255 246 237 228 219 210 201 192 183 174 165 156 147
571 562 553 544 535 526 517 508 499 490 481 472 463 454 445 436|283 274 265 256 247 238 229 220 211 202 193 184 175 166 157 148
572 563 554 545 536 527 518 509 500 491 482 473 464 455 446 437|284 275 266 257 248 239 230 221 212 203 194 185 176 167 158 149
573 564 555 546 537 528 519 510 501 492 483 474 465 456 447 438|285 276 267 258 249 240 231 222 213 204 195 186 177 168 159 150
574 565 556 547 538 529 520 511 502 493 484 475 466 457 448 439|286 277 268 259 250 241 232 223 214 205 196 187 178 169 160 15
575 566 557 548 539 530 521 512 503 494 485 476 467 458 449 440|287 278 269 260 251 242 233 224 215 206 197 188 179 170 161 152
576 567 558 549 540 531 522 513 504 495 486 477 468 459 450 441|288 279 270 261 252 243 234 225 216 207 198 189 180 171 162 153

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1135 1117 1099 1081 1063 1045 1027 1009| 847 829 811 793 775 757 739 721|559 541 523 505 487 469 451 433|271 253 235 217 199 181 163 145
1136 1118 1100 1082 1064 1046 1028 1010| 848 830 812 794 776 758 740 722|560 542 524 506 488 470 452 434|272 254 236 218 200 182 164 146
1137 1119 1101 1083 1065 1047 1029 1011|849 831 813 795 777 759 741 723|561 543 525 507 489 471 453 435|273 255 237 219 201 183 165 147
1138 1120 1102 1084 1066 1048 1030 1012| 850 832 814 796 778 760 742 724|562 544 526 508 490 472 454 436|274 256 238 220 202 184 166 148
1139 1121 1103 1085 1067 1049 1031 1013| 851 833 815 797 779 761 743 725|563 545 527 509 491 473 455 437|275 257 239 221 203 185 167 149
1140 1122 1104 1086 1068 1050 1032 1014|852 834 816 798 780 7762 744 726|564 546 528 510 492 474 456 438|276 258 240 222 204 18 168 150
1141 1123 1105 1087 1069 1051 1033 1015|853 835 817 799 781 763 745 727|565 547 529 511 493 475 457 439|277 259 241 223 205 187 169 15

1142 1124 1106 1088 1070 1052 1034 1016| 854 836 818 800 782 764 746 728|566 548 530 512 494 476 458 440|278 260 242 224 206 188 170 152
1143 1125 1107 1089 1071 1053 1035 1017|855 837 819 801 783 765 747 729|567 549 531 513 495 477 459 441|279 261 243 225 207 189 171 153
1144 1126 1108 1090 1072 1054 1036 1018|856 838 820 802 784 766 748 730|568 550 532 514 496 478 460 442|280 262 244 226 208 190 172 154
1145 1127 1109 1091 1073 1055 1037 1019|857 839 821 803 785 767 749 731|569 551 533 515 497 479 461 443|281 263 245 227 209 191 173 155
1146 1128 1110 1092 1074 1056 1038 1020| 858 840 822 804 786 768 750 732|570 552 534 516 498 480 462 444|282 264 246 228 210 192 174 156
1147 1129 1111 1093 1075 1057 1039 1021|859 841 823 805 787 769 751 733|571 553 535 517 499 481 463 445|283 265 247 229 211 193 175 157
1148 1130 1112 1094 1076 1058 1040 1022| 860 842 824 806 788 770 752 734|572 554 536 518 500 482 464 446|284 266 248 230 212 194 176 158
1149 1131 1113 1095 1077 1059 1041 1023| 861 843 825 807 789 771 753 735|573 555 537 519 501 483 465 447|285 267 249 231 213 195 177 159
1150 1132 1114 1096 1078 1060 1042 1024| 862 844 826 808 790 772 754 736|574 556 538 520 502 484 466 448|286 268 250 232 214 196 178 160
1151 1133 1115 1097 1079 1061 1043 1025|863 845 827 809 791 773 755 737|575 557 539 521 503 485 467 449|287 269 251 233 215 197 179 16

1152 1134 1116 1098 1080 1062 1044 1026| 864 846 828 810 792 774 756 738|576 558 540 522 504 486 468 450|288 270 252 234 216 198 180 162

INPUTS

MONITOR - IN

MONITOR - OUT
OUTPUTS

Figure 8-1. NV8576-Plus I/O Numbers, as Viewed from the Rear of the Frame
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8.NV8576 1/0 Signal Numbering

% 289-432 1-144 %

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Expansion Cables

424 M5 406 397 388 379 370 361 352 343 334 325 316 307 298 289|136 127 118 109 100 91 8 73 64 55 46 37 28 19 10
425 416 407 398 389 380 371 362 353 344 335 326 317 308 299 290|137 128 119 110 101 92 8 74 65 56 47 38 29 20 1

426 417 408 399 390 381 372 363 354 345 336 327 318 309 300 291|138 129 120 111 102 93 8 75 66 57 48 39 30 21 12
427 418 409 400 391 382 373 364 355 346 337 328 319 310 301 292|139 130 121 112 103 94 8 76 67 58 49 40 31 22 13
428 419 410 401 392 383 374 365 356 347 338 329 320 311 302 293|140 131 122 113 104 95 8 77 68 59 50 41 32 23 14
429 420 411 402 393 384 375 366 357 348 339 330 321 312 303 294|141 132 123 114 105 9% 8 78 69 60 51 42 33 24 15
430 421 412 403 394 385 376 367 358 349 340 331 322 313 304 295|142 133 124 15 106 97 8 79 70 61 52 43 34 25 16
431 422 413 404 395 386 377 368 359 350 341 332 323 314 305 296|143 134 125 116 107 98 8 80 71 62 53 44 35 26 17
432 423 414 405 396 387 378 369 360 351 342 333 324 315 306 297|144 135 126 117 108 99 90 81 72 63 54 45 36 27 18

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
424 415 406 397 388 379 370 361 352 343 334 325 316 307 298 289|136 127 118 109 100 91 82 73 64 55 46 37 28 19 10 1
425 416 407 398 389 380 371 362 353 344 335 326 317 308 299 290|137 128 119 110 101 92 8 74 65 56 47 38 29 20 1 2
426 417 408 399 390 381 372 363 354 345 336 327 318 309 300 291|138 129 120 111 102 93 84 75 66 57 48 39 30 21 12 3
427 418 409 400 391 382 373 364 355 346 337 328 319 310 301 292|139 130 121 112 103 94 8 76 67 58 49 40 31 22 13 4
428 419 410 401 392 383 374 365 356 347 338 329 320 311 302 293|140 131 122 113 104 95 8 77 68 59 50 41 32 23 14 5
6
7
8
9

MONITOR - OUT
MONITOR - IN

OUTPUTS

© e N e s W e o

429 420 411 402 393 384 375 366 357 348 339 330 321 312 303 294|141 132 123 114 105 9 8 78 69 60 51 42 33 24 15
430 421 412 403 394 385 376 367 358 349 340 331 322 313 304 295|142 133 124 15 106 97 8 79 70 61 52 43 34 25 16
431 422 413 404 395 386 377 368 359 350 341 332 323 314 305 296|143 134 125 116 107 98 8 80 71 62 53 44 35 26 17
432 423 414 405 396 387 378 369 360 351 342 333 324 315 306 297|144 135 126 117 108 99 90 81 72 63 54 45 36 27 18

INPUTS

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
568 559 550 541 532 523 514 505 496 487 478 469 460 451 442 433|280 271 262 253 244 235 226 217 208 199 190 181 172 163 154 145
569 560 551 542 533 524 515 506 497 488 479 470 461 452 443 434|281 272 263 254 245 236 227 218 209 200 191 182 173 164 155 146
570 561 552 543 534 525 516 507 498 489 480 471 462 453 444 435|282 273 264 255 246 237 228 219 210 201 192 183 174 165 156 147
571 562 553 544 535 526 517 508 499 490 481 472 463 454 445 436|283 274 265 256 247 238 229 220 211 202 193 184 175 166 157 148
572 563 554 545 536 527 518 509 500 491 482 473 464 455 446 437|284 275 266 257 248 239 230 221 212 203 194 185 176 167 158 149
573 564 555 546 537 528 519 510 501 492 483 474 465 456 447 438|285 276 267 258 249 240 231 222 213 204 195 186 177 168 159 150
574 565 556 547 538 529 520 511 502 493 484 475 466 457 448 439|286 277 268 259 250 241 232 223 214 205 196 187 178 169 160 15
575 566 557 548 539 530 521 512 503 494 485 476 467 458 449 440 287 278 269 260 251 242 233 224 215 206 197 188 179 170 161 152
576 567 558 549 540 531 522 513 504 495 486 477 468 459 450 441|288 279 270 261 252 243 234 225 216 207 198 189 180 171 162 153

433-576 145-288

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
568 559 550 541 532 523 514 505 496 487 478 469 460 451 442 433|280 271 262 253 244 235 226 217 208 199 190 181 172 163 154 145
569 560 551 542 533 524 515 506 497 488 479 470 461 452 443 434|281 272 263 254 245 236 227 218 209 200 191 182 173 164 155 146
570 561 552 543 534 525 516 507 498 489 480 471 462 453 444 435|282 273 264 255 246 237 228 219 210 201 192 183 174 165 156 147
571 562 553 544 535 526 517 508 499 490 481 472 463 454 445 436|283 274 265 256 247 238 229 220 211 202 193 184 175 166 157 148
572 563 554 545 536 527 518 509 500 491 482 473 464 455 446 437 284 275 266 257 248 239 230 221 212 203 194 185 176 167 158 149
573 564 555 546 537 528 519 510 501 492 483 474 465 456 447 438|285 276 267 258 249 240 231 222 213 204 195 186 177 168 159 150
574 565 556 547 538 529 520 511 502 493 484 475 466 457 448 439|286 277 268 259 250 241 232 223 214 205 196 187 178 169 160 15
575 566 557 548 539 530 521 512 503 494 485 476 467 458 449 440|287 278 269 260 251 242 233 224 215 206 197 188 179 170 161 152
576 567 558 549 540 531 522 513 504 495 486 477 468 459 450 441|288 279 270 261 252 243 234 225 216 207 198 189 180 171 162 153

INPUTS

MONITOR - IN

MONITOR - OUT
OUTPUTS

Expansion Cables

Figure 8-2. NV8576-Plus /O Numbers, Expansion Frame (1 of 2), Low Range, as Viewed from the Rear of the Frame
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8.NV8576 1/0 Signal Numbering

122

865-1008

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Expansion Cables
5|z 2
|8 -
E g 1000 991 982 973 964 955 946 937 928 919 910 901 892 883 874 865|712 703 694 685 676 667 658 649 640 631 622 613 604 595 586 577 |
g = |1001 992 983 974 965 956 947 938 929 920 911 902 893 884 875 866|713 704 695 686 677 668 659 650 641 632 623 614 605 596 587 578 8
1002 993 984 975 966 957 948 939 930 921 912 903 894 885 876 867 [ 714 705 696 687 678 669 660 651 642 633 624 615 606 597 588 579
1003 994 985 976 967 958 949 940 931 922 913 904 895 886 877 868|715 706 697 688 679 670 661 652 643 634 625 616 607 598 589 580
1004 995 986 977 068 959 950 941 932 923 914 905 89 887 878 869 [ 716 707 698 689 680 671 662 653 644 635 626 617 608 599 590 581
1005 996 987 978 969 960 951 942 933 924 915 906 897 888 879 870 [ 717 708 699 690 681 672 663 654 645 636 627 618 609 600 591 582
1006 997 988 979 970 961 952 943 934 925 916 907 898 889 880 871 (718 709 700 691 682 673 664 655 646 637 628 619 610 601 592 583
1007 998 989 980 971 962 953 944 935 926 917 908 899 890 881 872 (719 710 701 692 683 674 665 656 647 638 629 620 611 602 593 584
1008 999 990 981 972 963 954 945 936 927 918 909 900 891 882 873720 711 702 693 684 675 666 657 648 639 630 621 612 603 594 585
1 865-1008 | [ 577720 |
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1000 991 982 973 964 955 946 937 928 919 910 901 892 883 874 865|712 703 694 685 676 667 658 649 640 631 622 613 604 595 586 577
1001 992 983 974 965 956 947 938 929 920 911 902 893 884 875 866|713 704 695 686 677 668 659 650 641 632 623 614 605 59 587 578
1002 993 984 975 966 957 948 939 930 921 912 903 894 885 876 867 | 714 705 696 687 678 669 660 651 642 633 624 615 606 597 588 579 (7,
1003 994 985 976 967 958 949 940 931 922 913 904 895 886 877 868|715 706 697 688 679 670 661 652 643 634 625 616 607 598 589 580 | g
1004 995 986 977 068 959 950 941 932 923 914 905 89 887 878 869 [ 716 707 698 689 680 671 662 653 644 635 626 617 608 599 590 581 2
1005 996 987 978 969 960 951 942 933 924 915 906 897 888 879 870 [ 717 708 699 690 681 672 663 654 645 636 627 618 609 600 591 582 Z
1006 997 988 979 970 961 952 943 934 925 916 907 898 889 880 871 (718 709 700 691 682 673 664 655 646 637 628 619 610 601 592 583 -
1007 998 989 980 971 962 953 944 935 926 917 908 899 890 881 872 (719 710 701 692 683 674 665 656 647 638 629 620 611 602 593 584
1008 999 990 981 972 963 954 945 936 927 918 909 900 891 882 873 (720 711 702 693 684 675 666 657 648 639 630 621 612 603 594 585
~—{1009-1152 ]
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1144 1135 1126 1117 1108 1099 1090 1081 1072 1063 1054 1045 1036 1027 1018 1009( 856 847 838 829 820 811 802 793 784 775 766 757 748 739 730 721
1145 1136 1127 1118 1109 1100 1091 1082 1073 1064 1055 1046 1037 1028 1019 1010| 857 848 839 830 821 812 803 794 785 776 767 758 749 740 731 722
1146 1137 1128 1119 1110 1101 1092 1083 1074 1065 1056 1047 1038 1029 1020 1011|858 849 840 831 822 813 804 795 786 777 768 759 750 741 732 723 7,
1147 1138 1129 1120 1111 1102 1093 1084 1075 1066 1057 1048 1039 1030 1021 1012( 859 850 841 832 823 814 805 796 787 778 769 760 751 742 733 724 | g
1148 1139 1130 1121 1112 1103 1094 1085 1076 1067 1058 1049 1040 1031 1022 1013|860 851 842 833 824 815 806 797 788 779 770 761 752 743 734 725 2
1149 1140 1131 1122 1113 1104 1095 1086 1077 1068 1059 1050 1041 1032 1023 1014|861 852 843 834 825 816 807 798 789 780 771 7762 753 744 735 726 Z
1150 1141 1132 1123 1114 1105 1096 1087 1078 1069 1060 1051 1042 1033 1024 1015|862 853 844 835 826 817 808 799 790 781 772 763 754 745 736 727 -
1151 1142 1133 1124 1115 1106 1097 1088 1079 1070 1061 1052 1043 1034 1025 1016| 863 854 845 836 827 818 809 800 791 782 773 764 755 746 737 728
1152 1143 1134 1125 1116 1107 1098 1089 1080 1071 1062 1053 1044 1035 1026 1017|864 855 846 837 828 819 810 801 792 783 774 765 756 747 738 729
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1144 1135 1126 1117 1108 1099 1090 1081 1072 1063 1054 1045 1036 1027 1018 1009( 856 847 838 829 820 811 802 793 784 775 766 757 748 739 730 721
1145 1136 1127 1118 1109 1100 1091 1082 1073 1064 1055 1046 1037 1028 1019 1010|857 848 839 830 821 812 803 794 785 776 767 758 749 740 731 722
1146 1137 1128 1119 1110 1101 1092 1083 1074 1065 1056 1047 1038 1029 1020 1011|858 849 840 831 822 813 804 795 786 777 768 759 750 741 732 723
1147 1138 1129 1120 1111 1102 1093 1084 1075 1066 1057 1048 1039 1030 1021 1012( 859 850 841 832 823 814 805 796 787 778 769 760 751 742 733 724
1148 1139 1130 1121 1112 1103 1094 1085 1076 1067 1058 1049 1040 1031 1022 1013|860 851 842 833 824 815 806 797 788 779 770 761 752 743 734 725
1149 1140 1131 1122 1113 1104 1095 1086 1077 1068 1059 1050 1041 1032 1023 1014|861 852 843 834 825 816 807 798 789 780 771 7762 753 744 735 726
1150 1141 1132 1123 1114 1105 1096 1087 1078 1069 1060 1051 1042 1033 1024 1015|862 853 844 835 826 817 808 799 790 781 772 763 754 745 736 727
1151 1142 1133 1124 1115 1106 1097 1088 1079 1070 1061 1052 1043 1034 1025 1016|863 854 845 836 827 818 809 800 791 782 773 764 755 746 737 728
1152 1143 1134 1125 1116 1107 1098 1089 1080 1071 1062 1053 1044 1035 1026 1017|864 855 846 837 828 819 810 801 792 783 774 765 756 747 738 729

Expansion Cables

MONITOR - IN

MONITOR - OUT
OUTPUTS

Figure 8-3. NV8576-Plus /O Numbers, Expansion Frame (2 of 2) High Range, as Viewed from the Rear of the Frame
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A. Glossary

3Gig

AC
CE
dBu
DC
EIA

ESD
HD
IEC

IEEE

IMD
I/0
LAN
LC
LED
RU
SD

SMPTE

UL

UniConfig
v

VAC
VDC
WECO

The combination of SD, HD and 3.0 Gb/s video signals. Rates 270, 1,483, 1,485, 2,996, 2,970 Mb/s up
to 3.0Gb/s.

Alternating Current.

Conformité Européenne. European health and safety product label.
Unit of audio level where 04Bu is 0.775V rms.

Direct Current.

Electronic Industries Alliance. A trade organization for electronics manufacturers in the United
States. The organization helps develop standards on electronic components, consumer electronics,
electronic information, telecommunications, and Internet security.

Electrostatic discharge.
High Definition (HD-SDI). Video signal rates: SMPTE 259M at 1.483 and 1.485 Gb/s.

International Electrotechnical Commission. An international standards organization dealing with
electrical, electronic and related technologies.

Institute of Electrical & Electronics Engineers. An international non-profit, professional organiza-
tion for the advancement of technology related to electricity.

Inter-modulation distortion.

Input/Output.

Local Area Network.

Small form factor connector for optic signals.

Light Emitting Diode.

Rack Unit. A standard measure or size for frames (1.75 inches).

Standard Definition (SD-SDI). Video signal rates: SMPTE 259M at 143, 177, 270 and 360 Mb/s
and SMPTE 344M at 540 Mby/s.

Society of Motion Picture and Television Engineers. www.smpte.org. An international professional
association, based in the United States of America, of engineers working in the motion imaging
industries.

Underwriters Laboratory Incorporated. Develops standards and test procedures for materials, com-
ponents, assemblies, tools, equipment and procedures, chiefly dealing with product safety and util-

ity.

Application that configures routers.
Volts.

Volts, Alternating Current.

Volts, Direct Current.

Connector for AES asynchronous balanced signals. WECO output connectors have 5 pins. Each
connector handles two outputs (two negative pins and two positive pins) that share a middle pin for
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A. Glossary

shielding (or ground). WECO input connectors have three pins with each positive and negative pin
sharing a single shielding pin. The spacing on the pins is 3.5 mm. WECO (matching pair) connec-
tors are provided with the router package.
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3Gig,defined .......... .. ... .. ... 123 Belden 1855a . ....... ... .. ... .. .. ... .. 48
Coaxial ........... .. ... .. .. ... .. ..., 48
Ethernet ........... ... ... ... . ... .... 48
A RS-232 .. 48
Cable part numbers
able ... 48 Power supply monitor .................. 115
ACPOWET ..ot 3,85 Card functions
AC,defined ........... ... ... ... .. ... ... 123 Crosspoint . ........ooieiiiiiiin.. 39
Active cards Inputcards .......... ... .. .. ... ... ... 39
ADOUL oot 37 Cards
Installing ...........ovviiniiineennnn... 53 About ........ ... 37
Active crosspoint card control . ............... 98 Installing ............................. 53
Address Locationof ........................... 20
mailing ......... .. iii Cards, part numbers .................. 115-117
shipping . ....... .. il CEdeclaration ............... ... .. ... ...... it
AES Reference connection  ............... 35,75 CE,defined ............. ... ... ... ....... 123
AT flow ..o 2,103 Chapters
Alarm connection, diagram . ................. 85 9,Part Numbers ...................... 115
Alarm connections . ............ouuuuunininii.. 83 Circuit boards, about ....................... 37
Alarm indicator box . ............ .. ... ... .. 84 Circuit boards, installing .................... 53
AuxNode BUSs ... 73 Cleaning fans ........................... 103
Cleaning intake filter ..................... 103
Coaxial backplane ......................... 29
B Coaxialcable ............ ... .. ......... 48
COMport,PC ... .. .. 48
Backplanes Combining I/Ocards ....................... 37
ADOUt ... 29 Configuration, required PC .................. 48
coaxial ... 29 Configuring .......... .. ... 95
fiberoptic . .......... .. 29 Connecting frames, about ................... 45
MONIOL o v v v e ettt 29 Connecting power ....................... 3,85
Backplanes, installing Connection
ADBOUE . 50 AESreference ... 75
Battery replacement . ...................... 103 Connections for monitor .................... 77
Belden 1855acable ........................ 48 Connector
BNC CONNECOT ... vvveeeee e 48 BNC ... 438
Boards, installing .......................... 53 DBY ... 43
DIN1.0/23 ... 48
RJ-45 48
Connector descriptions . .................... 70
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Connectors E
AESreference ......................... 35
Time Code .o 36 EIA defined ...l 123
Connectors, rear .............ouuueennnn... 20 Email address
Contact information tech SUPPOTt ... ... iii
technical support ...l 1 Enumeration, signals ...................... 119
Control cards, about . ....................... 38 ESD, defined . ....ooooo 123
Control system connections .................. 32 Ethernet
About ... 70 CoNNECHiONS v vvveeeeee e 72
AuxNode Bus ... 73 Ethernet control system connection . .......... 33
Etherne.t """"""""""""""""" 72 Ethernet, HUb . ........oouueinan. .. 48
Expansion ... 73 Expanding frames, about ................... 45
Serial ......... EERRRRRER EEEEERRRRRREE 70 Expansion connections
Control system expansion connections ......... 34 Control SYStem . ... oo 73
Control systems MONItOr ..ottt 81
about ... 97 Expansion output cards . ................. 40, 42
NV9000,NVIIO ....................... 97
Third party ....... .. ... ... .. .. .. ... 97
third-party ........... .. ... .. .. . ... .. 97 F
Cooling, frame ............. ... ... ......... 2
Cooling, power supply ....................... 3 Fans ......... . .. .. .. .. 103
Copyright notice ......................oo..n. il Faultlocation ........................... 104
Crosspo%nt card, part number ................ 116 FCCstatement ...................cuuon.n.. ii
Crosspoint cards Fiber optic backplane ...................... 29
Abqu Lo 39 Filler outputcards ...................... 40, 43
SEHINGS .. oot 9B Filter, intake .. ....iit e 103
Status reporting ... 40 Filters . ... ... .. 2
Switching signals ....................... 39 Flowofsignals ............................ 4
Customer Support .. ...........oiiiiiian... 105 Frame
RearView ................... 51-53, 60-62
D Framecooling ............... ... ... ....... 2
Frame expansion, about .................... 45
Frame mounting .......................... 49
DB9 connector ............... ... .. ..., 48 Frame, [/O numbering . .................... 119
dBu, defined ... 123 Frontslots,about .......................... 20
DC, deﬁped """"""""""""""" 12% Fuse Replacement ........................ 101
Declaration of conformance (CE) ... ... B Fuses, PS8100 .. ...t 3
Diagnostic connections .................. 34,74 Fuses,router ............... ... ... ... .. ... 2
About ... 70
IPaddress ........... .. ... i, 74
DIN 1.0/2.3 connector ...................... 48 G
Document
p arF r}umber """""""""""""" 11 Glossary ........ . 115
TEVISION .\ttt et e e il Grounding terminal . ................. 89, 91,93
Dual re.ferences ........................... 36 GSC Node Bus control connections . . . ... 34
Dual video references . ...................... 36
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Outputcards .............. .. ... ....... 44
| Power supplies ....................... 101
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10 connéctions ......................... 53 Location of module slots .................... 20
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I/O,numbering ................ ... ....... 119 M
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IMD, defined ..........ooo 123 Mailing address .............. ... .. .. ..., 1ii
Indicator bOXes . ...............c.oooieiino... 83 Maintenance ... 101
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AbOUL . 101 Miranda
Control cards ......................... 102 email, tech support ... iii
Crosspoint cards . ...................... 102 mailing address ... m
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Power supplies ........................ 101 shipping address ........................ iii
Input cards technical support ........................ iii
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Status reporting .. . ..o 39 Module combinations ...................... 53
Input signal connections . .................... 58 Module slots, about ... 20
Installation Monitor backplane ............ ... ... ... ... 29
AES reference . . . . ... 75 Monitorcards ............ i 44
AES reference connections . . . . . . ... ... 75 Mon¥tor connecjmon ..... EEEERRRPPPRRERRERS 77
Backplanes .. ...........oiiiiii 50 Monitor expansion connections . ............. 81
Circuitboards .......................... 53 Mounting the frame ... 49
Control connections ..................... 70
Diagnostic connections . ................. 70
Modules .......... ... ... 53 N
Receiving and unpacking ................. 48
Serial control connections . ............... 70 NV8000 power supply ...................... 3
Signal I/O connections ................... 58
Installation steps . .............c.ooienin .. 47
Installation, preparing for .................... 48 O
Intake filter .......... ... ... ... . ... ...... 103
Introduction . ............. ... ..., 1 Obtaining service ................ .. ..., 105
IPaddress . .......oooiiiiiiiei .. 74 Operation ... 97
IP address, about .. ......oeui 33 Output cards
About ... 40
Expansion ......................... 40, 42
L Filler ....... ... .. ... .. . .. 40, 43
Formats ......... .. ... .. .. .. .. ..... 40
LAN, defined ...................... ... 123 Partnumbers ... 40
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