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Trademarks

Notice

AJA, lo, and Kona are trademarks of AJA Video, Inc.

Apple, the Apple logo, AppleShare, AppleTalk, FireWire and Macintosh are registered trademarks
of Apple Computer, Inc. Final Cut Pro, QuickTime and the QuickTime Logo are trademarks of
Apple Computer, Inc. ADAT and the ADAT logo are registered trademarks of Alesis Corporation.
TASCAM is a registered trademark of TEAC Corporation. TOSLINK is a registered trademark of
Toshiba Corporation.

All other trademarks are the property of their respective holders.

Copyright © 2003/2004 AJA Video, Inc. All rights reserved. All information in this manual is
subject to change without notice. No part of the document may be reproduced or transmitted in
any form, or by any means, electronic or mechanical, including photocopying or recording,
without the express written permission of AJA Inc.

FCC Emission Information

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

Contacting Support

To contact AJA Video for sales or support, use any of the following methods:
443 Crown Point Circle, Grass Valley, CA. 95945 USA

Telephone: +1.800.251.4224 or +1.530.274.2048
Fax: +1.530.274.9442

Web: http://www.aja.com
Support Email: support@aja.com
Sales Email: sales@aja.com

When calling for support, first read the Chapter on Troubleshooting at the back of this manual. You
can often save time and effort by looking there first for simple remedies and information on how
to get support from AJA and Apple Computer Inc.
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Limited Warranty

AJA Video warrants that this product will be free from defects in materials and workmanship
for a period of three years from the date of purchase. If a product proves to be defective during
this warranty period, AJA Video, at its option, will either repair the defective product without
charge for parts and labor, or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, you the Customer, must notify AJA Video of
the defect before the expiration of the warranty period and make suitable arrangements for the
performance of service. The Customer shall be responsible for packaging and shipping the
defective product to a designated service center nominated by AJA Video, with shipping
charges prepaid. AJA Video shall pay for the return of the product to the Customer if the
shipment is to a location within the country in which the AJA Video service center is located.
Customer shall be responsible for paying all shipping charges, insurance, duties, taxes, and
any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or
improper or inadequate maintenance and care. AJA Video shall not be obligated to furnish
service under this warranty a) to repair damage resulting from attempts by personnel other
than AJA Video representatives to install, repair or service the product, b) to repair damage
resulting from improper use or connection to incompatible equipment, c) to repair any
damage or malfunction caused by the use of non-AJA Video parts or supplies, or d) to service
a product that has been modified or integrated with other products when the effect of such a
modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY AJA VIDEO IN LIEU OF ANY OTHER
WARRANTIES, EXPRESS OR IMPLIED. AJA VIDEO AND ITS VENDORS
DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. AJA VIDEO’S RESPONSIBILITY TO REPAIR OR
REPLACE DEFECTIVE PRODUCTS IS THE WHOLE AND EXCLUSIVE REMEDY
PROVIDED TO THE CUSTOMER FOR ANY INDIRECT, SPECIAL, INCIDENTAL
OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER AJA VIDEO OR
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.

Important Safety Information
There are no user-serviceable parts inside. Opening the chassis will void the warranty unless

performed by an AJA service center or licensed facility.

Cautionary Notice—Possible Damage to Equipment from Phantom Power

Do not connect lo, lo LA, or lo LD, to any equipment having phantom
power turned ON. Phantom power may cause damage to lo, lo LA/lo LD,
or other audio equipment connected.
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Introduction
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AJA lo brings a wide variety of high quality video and audio to an Apple Power Mac
running Final Cut Pro 4 software. Offering unsurpassed 10-bit uncompressed video
and multi-channel audio, lo allows a Power Mac to be configured anywhere from a
professional editing suite, corporate/industrial video center, or high-powered
desktop video setup—and just about anything in between. Both analog and digital
sources are offered, allowing connection to just about every kind of video/audio
peripheral from the most current digital decks to old legacy devices. It does this with
unique simplicity, using a single FireWire connection between lo and the Apple
Power Mac—uwhile serving simultaneous realtime connection for all audio and video
sources. How does lo transfer uncompressed video over FireWire? It efficiently uses
the IEEE 1394a 400Mb/s FireWire port on the Power Mac for all data transfer—
since uncompressed is only 270Mb/s (and it has filler data included), FireWire can
easily handle the bandwidth.

In addition to all the video and audio connections, 1o also provides the following
professional features:

 A/V presets for Final Cut Pro 4.n
» RS422 machine control for professional control of VTRs

Overview

« Audio word clock for synchronization

* Video Genlock for synchronizing with reference sources
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Features
The lo product offers a large number of unique features for connectivity, control,
and ease of installation in any environment.

Hardware « All outputs are active—all the time.

« Single IEEE 1394a FireWire® connection between Apple Power Mac and lo
for all audio/video and control.

« Brackets (rack ears) are provided for front mounting the two-rack-unit chassis
in a standard 19” (48 cm) equipment rack. You can also mount the lo chassis
via the same brackets attached at the rear panel for industrial-style equipment
racks. Alternatively, you can use the chassis without any brackets at all, instead
placing supplied rubber feet on the bottom of the chassis for use on a desk.

» Chassis styling compliments Apple’s Xserve and Xserve RAID for a stylish
desktop video suite appearance.

* RS-422 Control Port (Sony), 9-pin D, for machine control.
* 10-bit uncompressed SDI with embedded audio In/Out.

* Analog (10-bit A/D and D/A) video inputs/outputs.
—S-Video In/Out

—Composite NTSC/PAL Video In/Out

—Component YPbPr/RGB Video In/Out
—Genlock/Reference Video (looping)

« 24-bit digital/optical/analog multi-channel audio.

—4 channel AES/EBU audio In/Out

—4 channel balanced/unbalanced analog audio In connectors
support XLR or TRS-type connections

—4 channel balanced analog audio Out connectors (XLR)
—8 channel ADAT® optical audio In/Out

—8 channel TASCAM®-style balanced audio monitor Out
—38 channel embedded audio over SDI

« Audio word clock connector (BNC) for audio synchronization

« Front Panel Status Indicators: Power On/Off, FireWire (active/inactive), Ref
(Genlock), NTSC or PAL.

« Front Panel Mode Indicators: Input/Output.
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« Front Panel Video/Audio Input Source Indicators.
—Video: Present, SDI, Component, Composite, and S-video

—Audio: Present, SDI, ADAT, AES/EBU, and Analog

Software AJAs 1o was codeveloped with Apple for use with Final Cut Pro 4 for powerful
video/audio capture, editing, and video production—all in a single integrated
system. Many Final Cut Pro features in version 4 can be better utilized through
use of lo.

What'’s In The Box?

When you unpack your AJA lo chassis, you'll find the following components:

 AJA lo Installation Software CD-Rom—this CD contains the software
installer to place lo drivers on an Apple Power Mac for use with Final Cut
Pro. Install the software as discussed in this manual in Chapter 4:
Installation and Configuration. The CD also contains a wide variety of useful
information, including a softcopy of this manual you’re reading (PDF
format).

« lo Chassis with rackmount brackets (rack ears) already installed. These may
be removed for desktop use, or re-installed at the back of the chassis for
alternate rack-mounting (see Chapter 4—Installation and Configuration for
further details).

 Rubber Feet (4) for optional desk use of the lo chassis (see Chapter 4—
Installation and Configuration for further details.

» AC Power cord.
« FireWire cable for connection between lo and a Power Mac or Xserve.
« lo Installation and Operation Manual (the manual you’re reading).

« Late-breaking News and/or errata (where applicable, AJA may include
additional bulletins related to your product and software).

Please save all packaging for shipping the lo should you wish to do so when
moving or sending it in for service.
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Installation Software CD
FireWire ‘\
Cable Installation and Operation Manual
é AC Power Cord AJA lo™ Panel Chassis

Rubber Feet
m For Bottomof ¢

Chassis .
! Chassis }
| Rackmount I
! Brackets }
| I
I

(already installed on Chassis) !

lo Shipping Box Contents

System Requirements

AJA Video recommends that your system meet minimum hardware and software
requirements to achieve a satisfactory level of performance when operating it.
Here, we provide minimum and recommended requirements and then discuss
disk storage issues that should be understood for proper system configuration.

Minimum and The following table outlines the system hardware and software needed.

Recommended
System and
y Item Minimum Recommended
Software
ReqUIrements Macintosh OS X, version OS X, version
Operating System 10.2.5 10.2.6 or newer

Editing/Production
Software Suite

Final Cut Pro 4

Final Cut Pro 4

Macintosh Power Mac G4, Power Mac G5
dual 800 MHz
(or single 933 MHz
G4)
RAM as recommended as recommended by

by Final Cut Pro for
your system
configuration

Final Cut Pro for
your system
configuration
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Item Minimum Recommended

Disk Storage (external RAID) | 4 ATA/IDE or Apple Xserve RAID
4 SCSI Hard Drives
Note: see Storage Methods
topic that follows later in this

Chapter
Understanding The lo chassis, an Apple Power Mac, and Final Cut Pro 4, together offer an
Disk Storage unprecedented level of features and performance for all VVideo/Audio production
Methods applications. However, to ensure performance and quality, the disk storage system

used with the Apple Power Mac must be able to meet the demands of storing realtime
uncompressed media. At the very minimum, the disk storage system must be able to
provide and maintain a consistent 50 MB/s transfer rate from the Power Mac to disk
(read/write). There are a variety of system configurations and peripherals that can
provide this level of performance. Possible system configurations are listed below:

Storage Method Features/Limitations Cost
Xserve RAID Features up to 14 ATA/100 Expensive, although
drive channels, dual the cost per

independent RAID controllers, gigabyte is excellent
and a dual 2Gb Fibre Channel | when large storage
host interface. Xserve provides | is needed

up to 2.5TB of storage with
throughput of up to 400
megabytes per second.

External ATA/IDE or SCSI Scalable. Performance almost Moderately
RAID as good as Xserve, although it | Expensive
can be more complex to set up
and maintain. Many vendors
offer solutions (too many to list
here; check with your Apple
dealer for SCSI Storage
solutions for details). Although
the connection to the external
RAID chassis is SCSI, the
drives themselves may be
SCSI or ATA. A pure SCSI
array will offer higher
performance at a higher cost.

Note: FireWire drive solutions are not supported in use with AJA lo. Since lo
connects to the host Power Mac via FireWire and uses the FireWire bus bandwidth
extensively, it cannot also be used for storage—at the same time. You can however
attach and use FireWire drives on the Power Mac whenever Final Cut Pro is not in
use. Their presence on the bus will not affect lo performance as long as they aren't
being actively used.
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Disk Storage Solutions—External ATA/IDE or SCSI RAID
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About RAIDs

Redundant Array of Independent Disks, or RAID, is a group of hard drives that
appears to the host Power Mac as a single high-speed storage unit. RAID systems
enable you to increase storage capacity and get the performance, reliability, and data
protection needed for video production, but not possible from a single hard drive.
RAID drives inside the array operate simultaneously, increasing overall throughput.
RAID technology is comprised of these techniques (some or all):

« Striping data across multiple drives for storage performance (RAID 0).
« Mirroring for redundancy (RAID 1).
« Parity for data protection (RAID 5 [plus others]).

Most RAID configurations, or RAID levels, combine these to provide a balance of
protection and performance.

Striping divides a logical drive into data blocks, or stripes, that are distributed across
an array of physical drives. Striping a set of disks improves storage performance
because each drive operates concurrently. However, striping alone, known as RAID
level O, offers no data protection.

Mirroring involves writing identical copies of all data to a pair of physical drives. This
results in very high data reliability: If one drive fails, the data is still available on the
remaining disk drive. However, it also results in a storage efficiency of only 50 percent,
because two physical drives are required to achieve a single drive’s capacity. Mirroring
alone is known as RAID level 1.

Parity provides data protection without requiring complete duplication of the drive
contents. In the event of a drive failure, parity information can be used with data on
surviving drives to reconstruct the contents of a failed drive. Parity data can be stored
on a dedicated drive, as in RAID 3, or distributed across an array of drives, as in
RAID 5. Parity provides much greater storage efficiency than mirroring—up to 85
percent for a set of seven drives.

Software For Striping

AJA recommends the Disk Utility software provided by Apple with OS X for creating
and striping RAIDs, including 3rd-party, SCSI, and Xserve RAIDs. It is very easy to
use and has been tested to work well. The utility can be found in Macintosh HD/
Applications/Utilities, where “Macintosh HD” is the name of the system drive.

AJA lo and Xserve RAID

For the optimum in disk storage with Final Cut Pro 4 and AJA lo, we recommend
Apple’s Xserve RAID. Xserve RAID holds up to 14 hot-swap Apple Drive Modules—
2.5TB of storage—in a rack-optimized 3U enclosure. Each 7200-RPM hard drive
connects to a dedicated ATA/100 drive channel, eliminating a traditional source of
bottlenecks and maximizing the 2Gb/s Fibre Channel host connection(s). By adding
more Xserve RAID systems, you'll have very large expansion capabilities: A standard
42U rack can hold over 35TB of Xserve RAID storage.
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Xserve RAID is designed for nonstop operation. Redundant hot-swap power and
cooling modules allow the system to keep functioning even if one module fails. A
high-availability architecture and dual independent RAID controllers support
RAID levels 0, 1, 3, 5, and 0+1. In addition, Xserve RAID supports hybrid RAID
levels 10, 30, and 50 when used in conjunction with host-based software RAID.
Remote Xserve RAID management capabilities are provided via Apple’s Java-based
RAID Admin application.

Note: When creating and striping an Xserve RAID for lo using the Apple Disk
Utility provided with OS X, use RAID 50: in other words, the internal Xserve RAID
drives are set up as RAID 5; the Xserve RAID then shows up in Disk Utility as two
drives (regardless of the number of internal drives) which must be configured
together as RAID 0. Apple calls this configuration “RAID 50.”

Storage capacity

No matter which storage system you choose, pick one that can scale to meet your
needs over time. Ideally, you should be able to increase storage capacity or switch to
a RAID level offering increased data protection in the future. Balance current and
future storage needs with your budget and choose accordingly.

Storaqe Capacity of Capacity of
FORMAT Transfer Rate in Re ui?'ement in Typical 4 x 73GB | Typical 4 x
MB/sec q SCSI RAID in 120GB ATA RAID
GB/Hour .
Hours in Hours
10 bit Uncompressed 28 101 29 4.8
8 bit Uncompressed 21 76 3.9 6.3
DV50 6.3 23 12.9 21.2
DVv25 3.1 11 26.2 43.0
Photo JPEG 25 9 32.4 53.3
MB = MegaBytes
GB = GigaBytes

Note: for uncompressed formats, PAL and NTSC transfer rates and storage
requirements are the about the same because PAL has a lower frame rate, but more
lines.
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In This Manual

Chapter 1 is the introduction you’re reading, listing features, box contents, and system
requirements.

Chapter 2 discusses the AJA lo front and rear panel connections and indicators.
Illustrations point out the various connectors and indicators with text discussions of
each.

Chapter 3 gets you started with using lo in a typical Video environment. Workflows
for Analog component or composite, Digital SDI (Serial Digital), DV, and offline are
all discussed.

Chapter 4 provides complete instructions for installing and configuring the AJA lo
panel, from unpacking, installing the chassis, installing lo Mac Software From CD,
cabling the system and then getting it up and running. Important configuration
information is also provided on video settings and use of genlock/external reference.

Chapter 5 discusses operational aspects of 1o when used with Final Cut Pro.

Chapter 6 discusses troubleshooting problems with your system and what to do when
there’s a problem you can't solve.

Appendix A presents a list of technical specifications for the product.

The remainder of the manual consists of appendices listing specifications and an index
section to help you rapidly find topics in the manual.
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Controls and Indicators

When installing the AJA lo system, you'll make media cable connections to a variety
of equipment. After installation, the front panel indicators will be useful in
monitoring what is happening on the system as well as troubleshooting problems
that can occur. Becoming familiar with the lo front and rear panels will simplify
installation, setup, and operation of the system.

On the following pages are front and rear panel illustrations with notations that
summarize all of the connectors and indicators. Detailed descriptions of each of the
connectors and indicators follow afterward.

Full Installation instructions are provided in Chapter 4 later in this manual. Be sure
to read that chapter before attempting to install the product.

Note: The AJA lo should be plugged into 3-prong AC power before you make
connections to other equipment — although it should not be switched on. The AC
cord provides a path to ground for accidental static discharge and protects system
equipment.
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Front Panel

External Mode Indicator

Reference NTSC (shows input or ) '

Present or PAL  outut operational SoVI?:ZOIr:EF;uattor SoAggéolr:zF::uattor
Indicator  Indicator status) . ' ’ I

Power Firewire
On/Off Connection
Indicator  (present or not)

AJA lo Front Panel Indicators

Indicator Indicators on the front panel are LEDs that illuminate when a condition is
Descriptions present. The following indicators are conveniently arranged in groups to show
specific subjects:

« Status
» Mode
* Video In
e Audio In

Each of these groups of indicators are discussed on the following pages.

Status Indicators

Power—shows that lo is connected to AC mains power and that the power switch
on the rear panel has been turned on. It may also blink or not light at all in
the case of a boot error.

FireWire—shows audio/video is flowing over the FireWire connection (capture or
playback are occurring).

Ref—shows that the panel has an external reference video source applied
(Genlock), usually black burst. Please refer to the “Genlock and Your System”
topic in Chapter 4 for additional information on the use of this connector and
the effect of Genlock/External Reference sources on the system.

NTSC—shows that the system is configured for NTSC/525-line standards.
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PAL—shows that the system is configured for PAL/625-line standards.

Mode Indicators
In—shows that lo is configured to capture video/audio.

Out—shows that lo is currently selected to playback video/audio.

If you’re not running Final Cut Pro, both Mode LEDs will be off.

Video In Indicators
Present—shows that the selected video source has been detected.

SDI—shows that the serial digital video input is selected. The related SDI LED
(Audio In group) shows whether embedded audio is selected.

Component—shows that the component RGB/YPbPr video input is selected.

S-Video—shows that the S-Video digital video input is selected.

Composite—shows that the composite video input, in either NTSC or PAL, is
selected.

Audio In Indicators

Present—shows that audio signals have been detected at the selected input
connector(s).

SDI1—shows that audio embedded in the SDI video input is selected.
ADAT—shows that the ADAT optical data audio input is selected.
AES/EBU—shows that the AES/EBU audio inputs are selected.

Analog—shows that balanced or unbalanced analog audio input is selected.
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Rear Panel
Optical Digital Audio
AES/EBU Audio In Analog Audio In 6 c/?g/::els 8 ﬁg?ggf\'j d?;" Si‘;ri'gl
Channels 1I through 4 Channels : through 4 In/Out For Monitoring n out
I 1T 1 | M
I AJA o o o] I e . =
O MA Lo We=ce| O

AUGO | e Component s | Composite | S-Video

u u hsou SAA ou ApiRou  vieou  posou
| T
AES/EBU Audio Out Analog Audio Out

O

O

Autosensing

FireWi ) 100 to 240VAC
Channels 1 through 4 Channels 1 through 4 tl‘;eM;::e NTaSciiznze Audio Component S-Video Sgr_lal External  50/60Hz
Control Word YPbPr and In/Out Digital Reference AGC Power Supply
Clock RGB In/Out ) In Socket
Out Composite  (Loop Out) with On/Off Switch
In/Out
AJA lo Rear Panel Connectors

About Inputs and The function of lo’s Inputs and Outputs depend on the operational mode. In the
Outputs capture mode, 10%s inputs are selected by Final Cut Pro’s Audio Video Settings

menus (or Easy Setups). While capturing, the selected inputs are mirrored at 10s
outputs. When not in the capture mode, 10’s outputs change to reflect the output
of Final Cut Pro. In all cases, all 10’s outputs are active all the time. In other words,
the same output video appears simultaneously on the Composite, S-Video,
Component, and SDI outputs. This method of operation allows simultaneous
connection to VTRs and monitoring facilities.
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About BNC Although most video professionals are used to BNC connectors, you may not have

Connectors seen them if you've been using primarily desktop video equipment. BNC connectors
ensure a positive connection by the act of locking the connectors together via pins in
one connector that fit into slots in the corresponding connector.

To make a BNIC connection, slide the cable connector over the connector on the 1o
rear panel and then when seated, rotate the barrel of the cable connector 90° clockwise
until the connectors are locked together. When properly locked, the cable cannot
accidentally be pulled out.

Pins (2) on BNC Connector
(connector on lo Rear Panel)

-¢— Align slots in

cable connector

barrel with connector

pins, then slide it over the pins
and rotate the barrel

to lock the connectors
together

Connectors Connectors on the rear panel are arranged in groups for easy installation and
maintenance. Connectors provided are:

* 4 channel AES/EBU audio inputs (2 XLRs) and outputs (2 XLRs).

« 4 channel balanced/unbalanced analog audio In connectors support XLR or
TRS-type connections. 4 channel balanced analog audio Out connectors are
XLR.

« 8 channel ADAT audio In/Out. Connectors are optical TOSLINK.

« 8 channel TASCAM-style balanced audio monitor Out is a DB25 connector.
« Audio word clock connector (BNC) for audio synchronization (optional)

» RS-422 Control Port (Sony), 9-pin D, for machine control.

« [IEEE 1394a FireWire connector for audio/video and control data between lo and
Apple Power Mac.

» SDI video with embedded audio In/Out

« S-Video In/Out (Y/C), one 4-pin mini-DIN for input, and one 4-pin mini-DIN
for output.

» Composite NTSC/PAL Video In/Out, 1 BNC for input, and 1 BNC for output.
« Component YPbPr/RGB Video, 3 BNCs for input, and 3 BNCs for output.
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« Genlock/Reference Video (looping), two BNCs

« AC power connector with ON/OFF switch, 3 pin (with Ground)
Each of these groups of connectors are discussed on the following pages.
Note: lo does not require synchronous digital audio inputs.

4 Channel AES/EBU Audio Inputs g—\
And Outputs ) & © &

One female XLR connector is provided for
the channel 1 and 2 inputs, while another
female XLR connector carries channel 3
and 4 inputs. Similarly, outputs are also
grouped on two XLRs—Dbut instead are
male connectors. AES/EBU signals are
handled by lo internally as 24-bit digital.

Ch. 1/2 Out Ch. 3/4 Out

Analog 4 Channel Balanced/Unbal-
anced Audio

The four analog input connectors, one for
each channel, support either balanced XLR
or unbalanced TRS-type connections. The
four analog outputs are balanced XLRs
(male). Balanced audio (differential)
connections use XLR connectors and cables
for better analog audio quality over longer
cable runs. Most professional quality VTRs
and audio equipment have XLR style
connectors for analog audio. Analog audio signals are converted internally by lo to

24-bit digital.
ADAT Audio Inputs And Outputs
The optical TOSLINK connectors use
special fiberoptic cables to carry 8 channel e
ADAT audio inputs/outputs as configured @
by Final Cut Pro. ADAT signals are
handled internally as 24-bit digital.
adat
&)
[o]
Crgu!(-a

Audio Monitor Output
A DB25 female connector provides [ j

attachment for a balanced 8 channel S
. @_Y i
TASCAM-style audio “snake” or “octopus” ©

cable. Depending on the cable used, the
other ends break out into 8 separate TRS or
XLR connectors for connection with an audio monitor, patch-panel or mixer
subsystem.
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Audio Word Clock

An Audio Word Clock connector (BNC)
provides audio synchronization with external
audio/video systems. It works much the same
as a genlock, providing a standard signal to
lock with. The Audio Word Clock output
can be used to keep sync for any external
DAT, digital mixer, signal processor, A/D or D/A converter, or audio workstation that
accepts Audio Word Clock.

RS422 Machine Control

A female DB9 connector provides
connection for VTRs, camcorders, disk
media servers, and other devices using RS422
SMPTE (Sony) protocol.

FireWire

IEEE 1394a FireWire connector for

connecting to the 400 Mb/s FireWire

connector on an Apple Power Mac for passing video, audio, and control data.
Software installed from the lo Installer CD provides the Power Mac with drivers that
allow optimum use of lo from within Final Cut Pro. This connector does not support
connection to any other FireWire devices.

SDI Input and Outputs

BNC connectors are provided for one SDI

input, two SDI outputs (independent of the @@
input), and one looping SDI output that
follows the input. SDI inputs and outputs
support video and embedded 24-bit digital 2
audio. Use SDI wherever possible for the best @
quality 10-bit uncompressed video input, \orou  onz )
capture and output. If peripheral equipment

has a variety of inputs/outputs, look to see if

it has SDI 1/0O, and use it where possible. Most high-end professional broadcast
equipment supports SDI (VTRs, cameras, media storage servers, etc.).

— SD|  —

S-Video (Y/C) TN
S-Video input and output female 4-pin mini-
DINs provide for connection of desktop =
video/pro-sumer level equipment, including
camcorders, VCRs/VTRs, and monitors—to
name a few. Use high quality shielded S-

S-Video

Video cables when making connections. S-
video signals are converted internally to 10- o/

bit digital.
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Composite NTSC/PAL

BNC connectors support composite NTSC
or PAL input and output. Connect an
NTSC or PAL composite video cable from
a VTR, Camera, or other source to the
Composite In BNC. Then connect the
Composite Out BNC to a monitor, or
other Composite video device. Composite
video signals are A/D (input) and D/A
(output) converted (10-bit).

@D )

Composite

@

YPbPr Pr/iR In Y/GIn Pb/B In

Connect component YPbPr video cables
from a VTR, Camera, or other source to
the three YPbPr input BNCs: Y/G, Pr/R,
and Pb/B. Then connect the YPbPr Out
BNCs to a monitor, or other component
device. Component video signals are A/D
(input) and D/A (output) converted (10- \pmos__vieou _posou)
bit). Component video signals are generally

higher quality than composite, but not as high quality as serial digital (SDI).

A Note About RGB—AIthough RGB is used less in today’s video systems, 1o

supports it at both input and output. Because 10’s (and SMPTE SDI’s) native
format is YPbPr, AJA recommends the use of YPbPr whenever possible.
Although component video monitors often have RGB inputs, it’s better to use
YPbPr when the monitor supports it. The YPbPr format provides “headroom”
for “superwhite” and “superblack”—and these video levels will be clipped when
transcoding to RGB. Also, the RGB/YPbPr transcoding involves a level
translation that results in mathematical roundoff error. Within Final Cut Pro,
RGB can be configured in the Audio/Video Settings or Easy Setups menus.

A Note About YPbPr—Component Video, or YPbPr, has been given several names

over time. YUV, Y/R-Y/B-Y, and YCbCr, are just some examples. Although
these various formats have some differences in levels, they are all basically the
same. lo uses the modern YPbPr terminology exclusively. lo supports three
different types of YPbPr: SMPTE/EBU N10, Betacam (NTSC), and Betacam
(NTSC Japan). These three formats differ in level only and are configured in

Final Cut Pro within the Audio/Video Settings or Easy Setups menus.

Reference Video (looping)

These two BNC connectors allow you to
synchronize lo outputs to your house
reference video signal (or black burst). If
you have a sync generator or central piece
of video equipment to use for
synchronizing other video equipment in
your studio, then connect its composite
output here. When lo outputs video it uses
this reference signal to lock to.

(" Loop '\
\_ Loop /
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100 - 240V~

AC Power

A standard male AC power socket provides =
connection to power cable (supplied
separately) having three wires—one for
ground. The internal 1o power supply is
autosensing, meaning that it adjust
automatically to either 110 or 220 VAC. The
range of input AC levels is from 100 to
240VAC at either 50 or 60Hz. A power switch is part of the connector, allowing
operator power ON/OFF.

Caution: The lo chassis has no user-serviceable parts. An internal fuse protects the
circuitry; however, it can only be replaced by AJA service centers or AJA dealers.
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lo And Your Workflow

There are a lot of ways to think about the video/audio workflow you follow. Your
setup might be categorized as corporate video, professional broadcast, or desktop
video. Or the workflow might be categorized by the type of equipment used rather
than the nature of work produced—many systems these days are a mixture of
equipment from high-end professional to desktop video. This chapter hopes to
show how Final Cut Pro and lo can help fit into whatever workflow you currently
have and make it more efficient. If youre doing anything beyond standard DV
direct into a Power Mac, then lo will make work easier. Even if you have been using
DV direct to a Power Mac, lo will vastly increase what you can capture and bring
into Final Cut Pro.

A Workflow Scenarios diagram on the following page shows types of equipment,
sorted by VTR source, and the types of workflow attributes and lo applications
supported. After the diagram, we also discuss some typical applications.
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Source Deck Type(s) Workflow Attributes Applications
Analog lo captures and outputs Corporate/Industrial
Examples: Beta, VHS, and U-matic S-video, component video, Pro Broadcast
and composite video, with On-site Editing

2 or 4 channel audio

o lo captures and outputs Pro Broadcast
Digital o SDI video with embedded Corporate/Industrial
Examples: Digibeta, DV50, DVCPRO, and DVcam audio. Optionally, Application On-site Editing

can use AES/EBU 4 channel (in/out)
and/or embedded 8 channel output.

Digital capture via Firewire with Output via AJA lo Using standard desktop video Desktop Video

Example: MiniDV techniques, video/audio is captured Corporate/Industrial
directly from a camcorder or deck. On-site Editing
lo is used for playing back Pro Broadcast

captured media and editing/mastering
to tape or DVD using Final Cut 4 and
other tools

Workflow Scenarios

Understanding Typical Workflows

lo and Final Cut Pro 4 allow more workflow flexibility than ever before. Users can
independently select different formats for capture and storage media, while also
outputting to lo’s full array of analog and digital uncompressed formats—uwith all
outputs active simultaneously. Capture can range from DV to analog, or digital
uncompressed. Media can be stored on disk as:

« offline quality at low bit rates
* on-line quality at moderate bit rates
« or with the highest quality as 8 or 10 bit uncompressed

Following are summaries of the most common workflows, listing data rates and
relative quality levels. Some workflows require a RAID array and some will work
using the host Power Mac’s internal system drive—it’s noted where this is
supported in the following discussions.
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DV (DV25) Data rate: 3.13 MB/second (megabyte/second)—supported by internal system
drive

Quiality: Good

In this workflow, DV is usually input to a Power Mac running Final Cut Pro 4
through its FireWire port. DV offers good quality, but it has lower Chroma
resolution when compared to DV50, JPEG, or uncompressed. You can use lo to
convert DV projects to uncompressed—in real time—for monitoring and/or
output. Alternatively, lo can capture uncompressed from any input, directly to
DV media.

DV50 Data rate: 6.26 MB/second—supported by internal system drive
Quality: Very Good

Like DV25, Final Cut Pro 4 also supports the Panasonic DV50 codec. DV50 is
a 4:2:2 compressed format and therefore has higher chroma resolution when
compared to DV25. Also like DV25, you can use lo to convert DV50 projects
to uncompressed—in real time—for monitoring and/or output. lo can capture
uncompressed from any input, directly to DV50 media.

PhotoJPEG Data rate: approximately 2-3 MB/second—supported by internal system drive
Quality: Very Good

The Apple PhotoJPEG codec offers an excellent compressed media choice for
on-line quality at low data rates. PhotoJPEG can use the full-raster at 4:2:2
sampling. Final Cut Pro 4 allows you to adjust quality using a PhotoJPEG
control panel. lo will convert PhotoJPEG projects to uncompressed—in real
time—for monitoring and/or output. lo can capture uncompressed from any
input, directly to PhotoJPEG media.

Uncompressed Data rate: 21 MB/second—requires SCSI or ATA drive array
8-bit Quiality: Excellent

Uncompressed media is 10’s native storage format, offering the highest quality
available. Capturing in uncompressed results in no compression artifacts, and
video is sampled over the full raster at a 4:2:2 rate. Using uncompressed
maintains a higher quality in your project from capture all the way through
effects rendering. Final Cut Pro 4 supports RT with uncompressed media using
RT Extreme. lo supports capture of uncompressed through any of its inputs,
and uncompressed projects are output to all of its outputs simultaneously.

Uncompressed Data rate: 28 MB/second—requires SCSI or ATA drive array
10-bit Quiality: Excellent, highest quality available

Offering all the benefits noted previously for 8-bit uncompressed, 10-bit
additionally offers the very highest quality available. With 10-bit media and
Final Cut Pro’s 32 bit Floating Point YUV Codec, video quality is second to
none—at any price. For more information on this subject, please see the topic at
the end of Chapter 4: Installation and Configuration, titled “Using 8-bit Versus
10-bit Video.”



A\JA

AJA VIDEO SYSTEMS INC

Mixing and Matching Formats in Final Cut

In Final Cut Pro, it works best to use one format consistently. For example, if you
capture DV 50 files and then capture 8-bit uncompressed files, you'll have to
rerender one or the other when using the two types on the same Final Cut
sequence (the timeline where media is edited into a project). Therefore, it makes
sense to capture media into your system at the highest quality you'll expect to use
to eliminate rerendering and ensure best results. 1o is ideal for this since it has all
the connections necessary to bring in any kind of media from any kind of legacy
or modern source for capturing into Final Cut.



Installation Overview

The installation and set up of an lo is very simple. Plug it in to AC mains power and
connect the FireWire cable to a suitable Power Mac or Xserve’s FireWire port with
the cable supplied. All of the steps of Installation and Configuration are
documented in this chapter, summarized as follows:

1. Unpack the shipping box

2. If not previously installed on your Power Mac or Xserve, ensure that Final
Cut Pro 4 is installed as detailed in its user documentation. Final Cut Pro 4
must be installed and have been run at least once prior to installing AJA lo
software.

3. Install AJA lo software on your Power Mac or Xserve from the supplied AJA
CD-ROM

4. Configure the lo chassis for how it will be mounted: front rack, rear rack, or
deskmount. Use the supplied chassis brackets or rubber feet as required.

5. Cable the system audio and video sources, VTR, audio monitor, and video
monitor.
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Unpacking
Shipping Box An lo chassis is shipped with an AC power cord, FireWire cable, four rubber feet
Contents (for desktop mounting), a software installation CD, late-breaking news bulletin (if

applicable), and the Installation and Operation Guide you're currently reading.
Chassis rackmount brackets are also provided, already mounted on the chassis
with screws.

Installation Software CD
FireWire —
Cable Installation and Operation Manual
é AC Power Cord AJA lo™ Panel Chassis
""

Rubber Feet
For Bottom of

,,,,,,,,,,,,,,,,,,,,,,,

! Chassis :
! Rackmount }
| Brackets !
| (already installed on Chassis)

Chassis

Box Contents

As you unpack the shipping box, carefully examine the contents. Ensure you
received everything and that nothing was damaged during shipment. If you find
any damage, immediately notify the shipping service and supply them with a
complete description of the damage. AJA will repair or replace damaged items.

If you find shipping damage, contact your AJA dealer or distributor for details on
how to have your lo repaired or replaced.

Note: Save packing materials and the shipping box. If you ever require service or
move your system—use the packaging materials and box for safe shipment.
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Installing lo Software

First ensure that Final Cut Pro 4 is installed as detailed in its user
documentation. Final Cut Pro 4 must be installed and have been run at least once
prior to installing AJA lo software. Next, use the CD-ROM supplied with the lo
system to install necessary software drivers. You cannot use lo with Final Cut
Pro until the AJA lo software has been installed on the host Power Mac or
Xserve.

System software updates may occasionally become available to AJA lo owners on
our website (www.aja.com). We recommend checking occasionally for both
software updates and additional product information.

Software Locate the AJA lo Software CD packaged with your system. Then follow the
Installation procedure below to put the required software on a host system to be used with
Procedure lo. The system can be either an Apple Power Mac or Apple Xserve. Minimum

system requirements for the host were described in Chapter 1: System
Requirements.

1. Insert the CD in the Power Mac or Xserve
2. Locate the CD icon on the OS X desktop (see figure below).

CD Icon

3. Move the mouse cursor to the icon and double click to see the CD
contents, which will appear in its own window.

4. In the window, locate the package files; they have an icon that looks like
a box and have a “.mpkg” suffix. There should be six different packages.

5. Out of the six packages, choose the one that best matches your operating
environment. For example, if the system will be used primarily for
working with US NTSC digital video, then select the “loDigitalNTSC-
US.mpkg” file. The file you choose affects the Final Cut Easy Setup
presets that will be installed. Files to choose from are:

loAnalogNTSC-US.mpkg NTSC Analog sources, US
loAnalogNTSC-Japan.mpkg NTSC Analog sources, Japan
loAnalogPAL.mpkg PAL Analog sources, all regions
loDigitaINTSC-US.mpkg NTSC Digital sources, US
loDigitaINTSC-Japan.mpkg NTSC Digital sources, Japan
loDigitalPAL.mpkg PAL Digital sources, all regions

Note: Files ending in the “.mpkg” suffix are OS X installer files. These launch
the OS X installer and tell it where and what to install on your system.
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ece S AA o —
) F=m @ e =
@ m=om B N ¢ A
Back Forward View Computer Home Favorites Applications Search
}'( 9 items, Zero KB available
loAnalogNTSC-US.mpkg loAnalogNTSC- loAnalogPAL mpkg
Japan.mpkg
loDigitalNTSC-US.mpkg loDigitalNTSC- loDigitalPAL.mpkg
Japan.mpkg
= 3 = ™ |
| = ¥ K
6___#-;"' o o
Packages lo Installation and lo Quick Start.pdf
Operation Guide.pdf

The lo Software Installer Packages

6. Double-click the desired package to log on and begin software installation.

7. The system will respond by asking you to authenticate who you are as
currently defined on your OS X user profile. Enter the proper name and
password at the Authenticate prompt; if you have multiple users defined,
ensure that you log on as a user with administrator-level authority.

Authenticate 1|

@ Installer requires that you type your passphrase.
w

- i #:'i

Name: Charles Whitlock
Password or phrase: sssss
F‘ Dietails

F g Fi L 1 "
l Cancel (‘ Ok ‘)

Log On Authenticate Prompt

8. Click on the OK button after entering a valid user and password.
9. The installer will launch and you'll see a series of installer screens.
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Install loDigitalNTSC-US

Welcome to the lo Installer

B Introduction
Welcome to the Mac OS X Installation Program. You will be

guided through the steps necessary to install this
software.

" T T—" 1
[ Continue

Initial Installer Screen

10. Click Continue to begin installation.

11. The next screen shows all the available drives on the Power Mac or Xserve.
Click on the drive that contains your system files (Apple default is “Macintosh
HD”). A green arrow will point to the drive you've selected. Click the Continue
button to proceed with installation.

‘8 Install loDigitalNTSC-US

Select a Destination

Blintroduction Select a destination disk to install the lo software.
@ Select Destination

. !

Macintosh HD PocketDrive 39 GB
18.6GB (4.0GB Free) 37.3GB {21.8GB Free}

Installing this software requires 4.0MB of disk space.

You have selected to install this software on the disk "Macintosh
HD."

[ Go Back 3 ':Conti'nue \

Select a Destination Drive For the lo Software
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12. At the next screen, click the Install button to place the software on the drive
you previously selected.

i) Install loDigitalNTSC-US

Easy Install

BIntroduction

M Select Destination

Click Install to perform a basic installation of this

Blnstallation Type
tallin software package.

[ CGoBack )} [ Install

Easy Install, Installer Screen

13. A system prompt will pop up with a reminder that OS X must be restarted
after installation. Click the Continue Installation button to proceed.

Install loDigitalNTSC-US

. = Installing this software requires you to
1
8 Introduction ) E restart your computer when the
L A o .
| installation is done. Are you sure you
OSelect Destl g L4 ¥

want to install the software now?
@ Installation this

Cancel \ f Continue Installation )

Restart OS X Reminder Prompt
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14. The installer will run and put all the necessary lo drivers, presets and software
on the desired hard drive. When it has completed installation, a final screen
will be displayed announcing that “software was successfully installed.”

15. Click the Restart button to complete the installation procedure. The system
will perform a software restart and be ready for use.

i) Install loDigitalNTSC-US

Install Software

B Introduction

B Select Destination
Blnstallation Type
@lInstalling

B Finish Up

The software was successfully installed

Click Restart to finish installing the software.

Restart

Final Installation Screen
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Configuring the lo Chassis for Desk or Rackmount

Physical You can locate your chassis in two ways:

Requirements  Desktop—Iay it horizontally flat, with the rubber chassis feet resting on a stable

surface.

« Rackmounting—use the factory-supplied chassis brackets (sometimes called
“rack ears”) to attach the lo to a standard 19” equipment rack. The lo chassis
takes up only two rack unit spaces vertically, and can be mounted front panel
outward or rear panel outward, depending on where the chassis brackets are
attached. (They ship from the factory mounted at the front panel sides, but can
be relocated using the same screws at a set of rear panel tapped holes.)

When planning equipment locations and mounting methods, take into account the
weight and size of the chassis:

* Chassis Dimensions:
Height—2 rack units, 3.5” (8.9 cm)
Depth—11" (28 cm)
Width—17.25” (43.8 cm)

« Chassis Weight: approximately 11 pounds (5 kg).

Desk Mounting To desk mount an lo chassis, follow this procedure. Refer to the illustration
Mounting Bracket and Rubber Feet Locations for visual reference.

1. Locate the plastic bag containing four rubber feet that was shipped with the
system. Each of the feet have an adhesive-backed flat side.

2. Turn the lo chassis upside down. Locate the four circular depressions in the
bottom of the chassis, at each of the four corners—these are where the feet
will be placed.

3. For each of the four rubber feet: peel off the plastic strip over the adhesive
backed side of the rubber foot and then press it, adhesive side down onto the
mounting location.

4. Press each foot firmly to ensure the adhesive has positive contact and will

adhere.
Front The lo chassis is shipped with chassis brackets already mounted on each side of the
Rackmounting front panel, ready for mounting into a standard 19” equipment rack. No

modification is necessary.

Rear For frequent access to connectors, you may prefer rear mounting of the chassis in a

Rackmounting 19” rack. For this type of mounting, refer to the illustration Mounting Bracket and
Rubber Feet Locations. Move the mounting brackets from the factory configuration
to the rear by simply removing the two screws securing each bracket and then
moving each to the back of the chassis and securing with the same screws.
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W

Mounting Bracket and Rubber Feet Locations

Cabling the System

Where to Place lo

« Plan adequate space for cable routing from the back of the chassis. Ensure that
cable connectors are not stressed and that cables are not bent or crimped.

» When rackmounting, allow adequate airflow to lo and equipment above and
below it. Note the location of cooling vents on all equipment and ensure none are
obstructed.

« Place the lo chassis where temperature and humidity are moderate. Temperature
specifications are as follows:

Operating
Temperature

10°C t0 35°C
(50°F to 95°F)

Storage

-40°Cto 60°C
Temperature

(-40°F to 140°F)

Chassis Temperature Specifications

Power

« Input Voltage—Chassis: autosensing 100VAC to 240VAC, 50/60Hz
Requirements

* Power Consumption—18 Watts (20 Watts maximum)

Warning: Chassis contains no user serviceable parts. Although it is internally fused,
the fuse should only be replaced by AJA factory trained service centers.
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System Video/ When installing your system, you'll make video and audio input/output
Audio Cable connections. These connectors are explained individually in chapter 2. Here, system
Connections interconnection is shown and described.

The lo chassis should be plugged into AC power before you make connections —
although it should not be switched on. The AC cord provides a path to ground for
accidental static discharge and protects system equipment.

Typical Digital System

A figure on the following page shows typical system interconnections for a system
with digital A/V sources. Your system may differ depending on VTRs, audio
monitoring, and video monitoring.

1. If desired, connect your house reference sync to the lo Ref Loop connector
(BNC). The second lo Ref Loop connector can be connected to your VTR
or terminated with a 75 ohm terminator (also optional).

2. Connect a Video Monitor to the lo Component Analog Video Out BNC
connectors (preferred), or instead connect to any available video output for
monitoring (all are active).

3. Connect a 9-pin DB9 machine control cable between your VTR’s RS422
control port and the lo Machine Control connector.

4. Connect two SDI cables between lo and your digital VTR (Digital Betacam
etc.): one from lo SDI In to the VTR SDI Out, and one from lo SDI Out (1
or 2) to the VTR SDI In. The lo SDI connections have embedded audio so
the VTR must be configured accordingly.

5. If you have an AES/EBU-ready audio monitoring system, then connect the
four channels of AES/EBU output from lo’s two XLR connectors (1/2 and 3/
4) to the monitoring system AES/EBU input XLRs (female).

If you instead have an analog audio monitoring system, then connect via the
four channels of 1o Balanced Audio Out (single male XLRs for each) or the 8-
channel Balanced Audio DB25 connector (female). The latter requires a
Tascam-style cable snake that breaks out into TRS or XLR connectors (as
you prefer). This cable is not supplied with lo, but is commonly available.
For example, Excellines™ Tascam® DA-88/DA-38 cables will work and are
available in a variety of lengths and terminations (www.procosound.com).

6. If your audio system requires Audio Word Clock for audio synchronization,
then connect the 1o Audio Word Clock Out BNC to your audio system
peripherals. (This is a clock generator output.)

7. Connect the lo FireWire connector to your host Power Mac or Xserve
FireWire port using a standard IEEE 1394a cable.

Note: ensure that you do not use FireWire drives on your Power Mac for read/
write at the same time you're using lo for realtime capture/playback. They can be
connected but cannot be used at the same time. Also, if you experience problems
with playback or capture, ensure Appletalk is turned Off; in some rare
circumstances it can affect system operation.
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Reference Monitors

Video Monitor
Component Video

Optional
Genlock

Reference

AES/EBU Audio Out

Ref
1o Monitor System YPbPr External Reference

IN o —

AJA lo — i,
DOO®
©
OUT ch. 120w cn. 34 out ut
«<1”13>

Computer Monitor IN out

Firewire :
; SDI Video
onnection with Embedded
RS422 Audio
Machine
VGA Control v
Monitor
Out

| [mE=] Ol

= [m]

m = -

- - I

o o [=I= ]

. "0 0 0 Oge

E _ Digital VTR with SDI Inputs

Apple Macintost

Apple Xserve RAID I with OS X

Dual-port 2Gb Apple Fibre Channel PCI card
(installed in the G4 Macintosh)

Typical Digital System Connections
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Reference Monitors

Video Monitor
Composite NTSC/PAL
or S-Video

Audio Monitor
Analog

Optional
Genlock

emiss ®0eese
Reference

8 Channels of
Analog Audio Out
(Tascam-style External Reference

Cable, DB25 to XLRs)

IN
AJAlo it
OUT cn 120wt oh 34 Out
Audio
To [Varz] 4 Channels of
Computer Monitor VTR Balanced
o Analog Audio
Firewire M In and Out
Connection
([ N\ ¢ s
Machine
VGA Control
Monitor
Out
00 @

Analog VTR
Sony BVW?75 (example)

Apple Macintosh G4
Apple Xserve RAID I with OS X
|

/N Instead of Xserve RAID, I
L/—\  Use4internal ATA/IDE Hard Drives |
m Striped as a RAID Array l
L/~ \ Mounted Inside G4 !
L1 (lower performance/lower cost) :

|

Dual-port 2Gb Apple Fibre Channel PCI card
(installed in the G4 Macintosh)

Typical Analog System Connections
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Typical Analog System

System interconnections for a system with analog A/V sources are shown on the
previous page. Your system may differ depending on VTRs, audio monitoring, and
video monitoring.

1. If desired, connect your house reference sync to the lo Ref Loop connector
(BNC). The second lo Ref Loop connector can be connected to your VTR or
terminated with a 75 ohm terminator (also optional).

2. Connect a Video Monitor to the 1o Composite Analog Video Out BNC
connector, or instead connect a monitor via the S-Video Out connector (4-pin
mini-DIN).

3. Connect a 9-pin DB9 machine control cable between your VTR’s RS422
control port and the lo Machine Control connector.

4. Connect Component Video cables between lo and your analog VTR (BVW-
75 etc.): one from lo Component Video In BNCs (3) to the VTR Component
Video Out BNCs (3), and one from lo Component Video Out BNCs (3) to the
VTR Component Video In BNCs (3).

5. Connect audio cables between lo and your analog VTR (BVW-75 etc.):
connect the four channels of lo Balanced Audio Out to the VTR’s four Audio
Inputs (A1/A2/A3/A4). Next, connect the four channels of lo Balanced Audio
In to the VTR’s four Audio Outputs (A1/A2/A3/A4). Use balanced audio
cables for all connections; these will have XLR connectors on both ends (male
on the output side/female on the inputs). Alternatively, you can also use
unbalanced audio inputs into lo using cables with TRS-connectors. However,
use balanced audio in/out where possible since it offers lower noise and better
signal quality—especially with longer cable runs.

6. Connect lo to your audio monitoring system using the 8-channel Balanced
Audio DB25 connector (female). It requires a Tascam-style cable snake that
breaks out into TRS or XLR connectors (as you prefer). This cable is not
supplied with lo, but is commonly available. For example, Excellines™
Tascam® DA-88/DA-38 cables will work and are available in a variety of
lengths and terminations (www.procosound.com).

7. If your audio system requires Audio Word Clock for audio synchronization,
then connect the 1o Audio Word Clock Out BNC to your audio system
peripherals. (This is a clock generator output.)

8. Connect the lo FireWire connector to your host Power Mac or Xserve FireWire
port using a standard IEEE 1394a cable.
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Video and FireWire

Using 8-bit Versus

FireWire is a cross-platform implementation of the high-speed serial data bus
defined by IEEE Standard 1394-1995. It can be used to move large amounts of data
between computers and peripheral devices—any type of data. It features simplified
cabling, hot swapping, and transfer speeds of up to 400 megabits per second. AJA
has codeveloped lo to use FireWire to transfer 10-bit uncompressed video and 24-
bit audio to and from a Power Mac or Xserve.

Major manufacturers of multimedia devices have been adopting the
FireWire technology and it can be found in a variety of professional
and consumer digital products—including digital camcorders, digital
video tape recorders, digital video disks, set-top boxes, and music

EireWire | SYStems.

Apple's FireWire technology was honored by the Academy of
Television Arts & Sciences, receiving a 2001 Primetime Emmy Engineering Award
for FireWire's impact on the television industry.

Many people associate FireWire with DV (Digital Video); unfortunately this has led
some to believe that it only works with compressed video. The AJA Video lo panel
however does not compress video or audio—it simply uses the impressive
bandwidth of FireWire as a conduit to send A/V data to and from the Power Mac or
Xserve.

Important Features of FireWire and Video as Implemented in lo
« 10 uses an uncompressed audio/video protocol.

« SDI is 270 Mb/s; there is filler data in the stream; actual transfer is more like
230 MDb/s. Since FireWire 1394a is 400 Mb/s, there is adequate bandwidth for
uncompressed video data transfer.

10-bit Video

While both 8- and 10-bit uncompressed video are capable of providing excellent
quality broadcast video, 10-bit represents a significantly higher quality and is
preferable in many situations.

Because 10-bit video has four times the numerical precision when compared to 8-
bit, it has a signal-to-noise ratio 12 db higher than 8-bit video.

Visually, in 8-bit video compared to 10-bit video, you will notice a substantial
difference. In 8-bit video there will be “contour lines” or “striations” visible,
particularly noticeable in scenes having soft gradients like a ramp or sunset. For
example, if a sky region is mostly the same color but varies by only a few digital
numbers from one side of the picture to another, you may see contour lines where
the signal passes from one digital value to the next higher value.

Since each numerical value in a 10-bit system is only one fourth as large as an 8-bit
system's, these contours become invisible and the sky varies smoothly.
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10-bit video is often used when the source and output video (or “master”) is also 10-
bit. Even if the input and/or output video is 8-bit, a 10-bit “project” will still maintain
a higher quality when there is a significant amount of effects rendering involved.

Industry standard professional mastering formats—Sony Digital Betacam for
Standard Definition and Panasonic D5 for High Definition—are both true 10-bit
formats.

Genlock and Your System

For video stability and proper system operation, it's always best to genlock all
equipment to house sync. Although genlock is not absolutely required for lo or your
system, better quality and repeatable operation will be experienced by doing so.
Usually, this means using a black burst generator output looped through the system.
On the lo chassis, house sync is connected to the “Ref” input on the rear panel. You
can then loop the house sync to other equipment (VTR etc.) via the Ref Loop
connector provided below.
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Final Cut Pro and lo

Final Cut Pro

A Note About lo
Audio Levels and
Final Cut

=

Final Cut Pro

Final Cut Pro 4 ships with information already configured for most common system
configurations. After you install the lo software on your Power Mac or Xserve, all
you need to do to begin using Final Cut is to run it and choose the proper setups
from the canned ones provided. These canned setups are called “Easy Setups” in
Final Cut Pro and are available to use and edit under Audio/Video Settings in the
“Final Cut Pro” menu (next to the apple menu).

The manual you are reading does not provide operational information about Final
Cut Pro 4. Please read the Final Cut Pro user documentation provided with it for
information on learning to use it and how to configure it. The chapter you are
reading addresses the configuration and setup unique to use of lo with Final Cut
Pro.

There are many different conventions for representing audio levels in professional
audio/video equipment. In the analog world, the “VU” meter has been the standard
for representing audio levels within the available dynamic range. A zero (“0”) VU is
considered the nominal “peak.” The “red” area above zero VU represents
“headroom” for occasional instantaneous “hot” peak levels. It is important to
support headroom, otherwise the instantaneous peaks are hard-clipped resulting in
distortion. In the digital world, the digital numeric range is fixed. To support
“headroom”, the equivalent zero VU point is most often defined as 20db below full
scale digital.

lo supports the most common industry standards for analog levels: nominal or “0
VU” is 20db below full scale digital, and full scale digital represents
an analog level of +24dbu. This means a nominal tone outputs at +4dbu.

In order to meet the above professional digital levels in Final Cut Pro,
audio levels should peak at —20db. In other words, you should adjust
the audio levels in Final Cut so that peaks hitting 0 VU on an analog
meter, hit —20db on Final Cut Pro’s meter. For a nominal tone level,
set the tone to —20 db.

For example, if 10's Balanced Audio Outputs are connected to a
Sony Betacam SP deck, an audio level of —20db on Final Cut Pro’s
level meter will indicate 0 VU on the deck.
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First Time You Run
Final Cut

Note: the level meters on the Audio Mixer in Final Cut Pro 4 are a little
different than Final Cut Pro’s level master. These meters represent 12db headroom
above nominal or “0.” To conform to professional levels as described above, peaks
should hit —8db.

The first time you run Final Cut Pro after installing it, it will present the “Choose
Setup” prompt. Here is where you should enter a default desired lo input format
in the “Setup For” pulldown and select a system scratch disk (your RAID). Final

Cut User documentation explains this in the installation procedures.

Easy Setups for Typical Uses

Adding and
Deleting Default
Easy Setups

Final Cut and lo together make working with multiple formats an easy
proposition. Inside of Final Cut, equipment and setting presets are available in
groups called Easy Setups, from which you can choose typical system
configurations. A large set of Easy Setups comes with Final Cut Pro, including
many unique to lo and some for handling direct connection of FireWire
camcorders and devices. These factory canned choices can be used directly or as
the basis for making your own customized Easy Setups unique to your system. By
duplicating a factory Easy Setup and then making changes to it, you simplify the
process of configuring and re-configuring when working with new formats.

Although this manual assumes you're familiar with Final Cut Pro and have read its
documentation, let’s review Easy Setups and how to use them effectively with lo.

At the simplest level, Final Cut lets you choose and edit presets for capturing
media, device control, and for project sequences. These presets are defined in the
Audio/Video Settings menu. Just like Easy Setups, here also there are factory
defined choices, plus you can create and make your own. When you have a set of
presets you want to use again, you can store them as an “Easy Setup.”

On the following pages we’ll further review the Easy Setups menu and Audio/Video
Settings Menu.

The actual Easy Setups that appear in Final Cut are dependent on the choices you
made when installing the AJA lo software. When installing, you chose the formats
to be used. If you change your mind about what was installed, you can re-run the
lo installer and choose different formats. However, the installers are cumulative:
when you run a different installer it adds new items to those already there—the
installer doesn't let you delete items. You can however, delete Easy Setups from the
set installed; just go to “Macintosh HD/Library/Application Support/Final Cut Pro
System Support/Customer Settings” and remove the desired items (“Macintosh HD”
is your hard drive and the name may be different if you've renamed it). If you do
so, you'll need to discard the Final Cut Preferences file so that it updates its list of
Easy Setups. To locate Final Cut’s preference file and discard it, follow this
procedure:

1. At the finder enter Command F (to search) and enter “Final Cut Pro”.

2. In the resulting list of files, locate the file named “Final Cut Pro 4.0
Preferences”.

Note: the path is “Macintosh HD/users/username/library/preferences/final cut
user data.”
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3. Click and drag that file to the Trash Can icon and drop it there.

When you next start up Final Cut Pro, it will present the “Choose Setup”
prompt (as in initial installation) where you can again choose a desired lo input
format in the “Setup For” pulldown and re-enter a desired system scratch disk
(your RAID).

Both the Easy Setups menu item and the Audio/Video Settings menu item are
located under the main Final Cut Pro menu.

g 8 AGEIRETESGRN File  Edit  View
208 About Final Cut Pro
Untltls!

& | User Preferences... O
B3f system Settings... oQ
ey Setin ~Q I !\/I(;st confliur:tlon forlo
Audio/Video Settings... -%Q Is done with these menu items
Services | ]
Hide Final Cut Pro #H
Hide Others CHH
Quit Final Cut Pro ®0

Easy Setup and Audio/Video Menu Items

Click on the Easy Setups menu item and Final Cut Pro will present the Easy
Setup dialog window:

Easy Setup

Setup For: = ProlO SDI 8-bit NTSC i) Shaw All

Use this Easy Setup when working with 8-bit NTSC source material and using an
ProlO device for input/output of S0 audio/video with RS-422 Device Contral
and audlo sat to 48 kHz,

Saguence Preser: Uncompressed B-bit NTSC 48 kHz

Caprure Preser: Uncompressed SDI 8-hit NTSC 48 kHz

Device Control Preset: ProlO RS-422 NTSC

Playback Output Video: Prold - NTSC LIS - Component RGE - 8-bit 422 (720 x
486]

Mayback Output Audio: ProlC Out

Edit ta Tape/FTV Output Video: Same as Playback

Edit to Tape/PTV Output Audio: Same as Playback

Note: Settings for existing seguences will not change. New seguences will use
the settings from the selected Easy Setup presat.

{ cancel ) (€ Seup )

|
Easy Setup dialog

At the top of the Easy Setup dialog is the currently selected Easy Setup. It can be
changed by clicking on the pulldown arrow at the left. Doing so results in a long
list of the factory Easy Setups stored on the system. If you wish to see all of the
Easy Setups, factory and user-defined, then click on the “Show All” checkbox at
the right side of the dialog.
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AlA lo Composite to DV/DVCPRO 8-hit NTSC J 48 kHz
AJA lo Compaosite to DV/DVCPRO 8-bit NTSC US 48 kHz
AlA lo Composite to DV/DVCPRO 8-hit PAL

AJA lo NTSC Beta 10 Bit Uncompressed

AJA lo NTSC Beta 8 Bit Uncompressed

AJA lo NTSC Betacamn 8 Bit Uncompressed

AJA lo NTSC Composite 10 Bit Uncompressed

AJA lo NTSC Composite 8 Bit Uncompressed

AJA lo NTSC ] Beta 10 Bit Uncompressed

AJA lo NTSC | Beta 8 Bit Uncompressed

AJA lo NTSC | Component Beta 8 Bit Uncompressed
AJA lo NTSC | Compasite 10 Bit Uncompressed

AlA lo NTSC J Composite 8 Bit Uncompressed

AlA lo NTSC | 5-Video 10 Bit Uncompressed

AJA lo NTSC | 5-Video & Bit Uncompressed

AJA lo NTSC | SDI te DVCPROSO

AJA lo NTSC Japan Beta 8 Bit Uncompressed

AJA lo NTSC Japan Compaosite 8 Bit Uncompressed
AJA lo NTSC Japan S-Video 8 Bit Uncompressed
AJA lo NTSC RGB 10 Bit Uncompressed

AJA lo NTSC RGE 8 Bit Uncompressed

AJA lo NTSC S-Video 10 Bit Uncompressed

ETFECLS 10015

lo AJA lo NTSC 5-Video 8 Bit Uncompressed
Factory AJA lo NTSC SDI A/W 10 Bit Uncompressed
Defaults AJA lo NTSC SDI A/Y 8 Bit Uncompressed
Begi AJA lo NTSC SDI AES/EBU 10 Bit Uncompressed
egin AJA lo NTSC SDI AES/EBU 8 Bit Uncompressed
With AJA lo NTSC SMPTE 10 Bit Uncompressed
“AJA” AJA lo NTSC SPMTE 8 Bit Uncompressed

AJA lo NTSC US Beta 8 Bit Uncompressed

AJA lo NTSC US Compasite 8 Bit Uncompressed
AJA lo NTSC US RGB 8 Bit Uncompressed

AJA lo NTSC US 5-Video & Bit Uncompressed
AJA lo NTSC US SDI to DVCPROSO

AJA lo NTSC US SMPTE 8 Bit Uncompressed

AJA lo PAL Component RGE 8 Bit Uncompressed
AJA lo PAL Component SMPTE 8 Bit Uncompressed
AJA lo PAL Composite 10 Bit Uncompressed
AJA lo PAL Composite 8 Bit Uncompressed

AJA lo PAL Composite to DVCPROS0

AJA lo PAL RGE 10 Bit Uncompressed

AJA lo PAL RGE 8 Bit Uncampressed

AJA lo PAL S-Video 10 Bit Uncompressed

AJA lo PAL S-Video 8 Bit Uncompressed

AJA lo PAL SDI AES/EBU 8 Bit Uncompressed
AJA lo PAL SDI to DVCPROSO

AJA lo PAL SMPTE 10 Bit Uncompressed

AJA lo PAL SMPTE 8 Bit Uncompressed
DW-NTSC

DV-PAL

DW50 - NTSC

DV50 - PAL

DVCPRO - PAL

OfflineRT - NTSC

OfflineRT - PAL

OfflineRT NTSC

OfflineRT PAL

ProlQ SDI 10-bit NTSC

Factory Easy Setups
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To choose a new Easy Setup from the list, click on the pulldown menu and select a
desired choice. The choice wont take effect until you click the Setup button, but you
will be able to see the description for the choice just by selecting it (without clicking
the Setup button). Descriptions provide a paragraph summarizing what the Easy
Setup is intended for and then each of the presets are explained (Sequence, Capture,
Device, Playback Output, and Edit to Tape Video/Audio Outputs).

Easy Setups For Use With lo

Here are all the factory default Easy Setups currently shipped with lo. The Easy Setups
you'll see in Final Cut Pro reflect what was chosen when lo software was installed.
This may include all or part of those listed here.

Table 1. Analog NTSC Japan Easy Setups

Easy Setup (as listed in FCP Pulldown)

Description/Usage

AJA lo- NTSC J Betacam 10 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 10-bit input using YPbPr Betacam via
AJA lo

AJA lo- NTSC J Betacam 8 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 8-bit input using YPbPr Betacam via AJA
lo

AJA lo- NTSC Japan Betacam 8 Bit to DV

Use this preset when capturing 8-bit NTSC Japan
material for DV using YPbPr Betacam via AJA lo

AJA lo- NTSC J Betacam 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC Japan
material for DVCPRO50 using YPbPr Betacam via AJA lo

AJA lo- NTSC J Composite 10 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 10-bit input using Composite via AJA lo

AJA lo- NTSC J Composite 8 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 8-bit input using Composite via AJA lo

AJA lo- NTSC J Composite 8 Bit to DV

Use this preset when capturing NTSC J material for DV
using Composite via AJA lo

AJA lo- NTSC J Composite 8 Bit to DVCPRO50

Use this preset when capturing NTSC J material for
DVCPRO50 using Composite via AJA lo

AJA lo- NTSC J S-Video 10 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 10-bit input using S-Video via AJA lo

AJA lo- NTSC J S-Video 8 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 8-bit input using S-Video via AJA lo

AJA lo- NTSC J S-Video 8 Bit to DV

Use this preset when capturing 8-bit NTSC Japan
material for DV using S-Video via AJA lo

AJA lo- NTSC J S-Video 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC Japan
material for DVCPRO50 using S-Video via AJA lo
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Table 2. Analog NTSC US Easy Setups

Easy Setup (as listed in FCP Pulldown)

Description/Usage

AJA lo- NTSC US Betacam 10 Bit Uncompressed

Use this preset when capturing NTSC US material for
Uncompressed 10-bit input using YPbPr Betacam via AJA lo

AJA lo- NTSC US Betacam 8 Bit Uncompressed

Use this preset when capturing NTSC US material for
Uncompressed 8-bit input using YPbPr Betacam via AJA lo

AJA lo- NTSC US Betacam 8 Bit to DV

Use this preset when capturing 8-bit NTSC US material for DV using
YPbPr Betacam via AJA lo

AJA lo- NTSC US Betacam 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC US material for
DVCPRO50 using YPbPr Betacam via AJA lo

AJA lo- NTSC US Composite 10 Bit Uncompressed

Use this preset when capturing NTSC US material for
Uncompressed 10-bit input using Composite via AJA lo

AJA lo- NTSC US Composite 8 Bit Uncompressed

Use this preset when capturing NTSC US material for
Uncompressed 8-bit input using Composite via AJA lo

AJA lo- NTSC US Composite 8 Bit to DV

Use this preset when capturing NTSC US material for
Uncompressed 8-bit input using Composite via AJA lo

AJA lo- NTSC US Composite 8 Bit to DVCPRO50

Use this preset when capturing NTSC US material for DVCPRO50
using Composite via AJA lo

AJA lo- NTSC US RGB 10 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using RGB via AJA lo

AJA lo- NTSC US RGB 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using RGB via AJA lo

AJA lo- NTSC US S-Video 10 Bit Uncompressed

Use this preset when capturing NTSC Japan material for
Uncompressed 10-bit input using S-Video via AJA lo

AJA lo- NTSC US S-Video 8 Bit Uncompressed

Use this preset when capturing NTSC US material for
Uncompressed 10-bit input using S-Video via AJA lo

AJA lo- NTSC US S-Video 8 Bit to DV

Use this preset when capturing 8-bit NTSC US material for DV using
S-Video via AJA lo

AJA lo- NTSC US S-Video 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC US material for
DVCPRO50 using S-Video via AJA lo

AJA lo- NTSC US SMPTE 10 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using YPbPr SMPTE/N10 via AJA lo

AJA lo- NTSC US SMPTE 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using YPbPr SMPTE via AJA lo

AJA lo- NTSC US SMPTE 8 Bit to DV

Use this preset when capturing 8-bit NTSC material for DV using
YPbPr SMPTE via AJA lo

AJA lo- NTSC US SMPTE 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using YPbPr SMPTE via AJA lo
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Table 3. Analog PAL Easy Setups

Easy Setup (as listed in FCP Pulldown)

Description/Usage

AJA lo- PAL Composite 10 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 10-
bit input using Composite via AJA lo

AJA lo- PAL Composite 8 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 8-bit
input using Composite via AJA lo

AJA lo- PAL Composite 8 Bit to DV

Use this preset when capturing 8 bit PAL material for DV using
Composite via AJA lo

AJA lo- PAL Composite 8 Bit to DVCPRO50

Use this preset when capturing 8 bit PAL material for DVCPRO50
using Composite via AJA lo

AJA lo- PAL EBU N10 10 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 10-
bit input using YPbPr EBU N10 via AJA lo

AJA lo- PAL EBU N10 8 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 8-bit
input using YPbPr EBU N10 over FireWire.

AJA lo- PAL RGB 10 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 10-
bit input using RGB via AJA lo

AJA lo- PAL RGB 8 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 8-bit
input using RGB via AJA lo

AJA lo- PAL S-Video 10 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 10-
bit input using S-Video via AJA lo

AJA lo- PAL EBU N10 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using YPbPr SMPTE N10 via AJA lo

AJA lo- PAL EBU N10 8 Bit to DV

Use this preset when capturing 8-bit PAL material for DV using
YPbPr EBU N10 over FireWire.

AJA lo- PAL S-Video 8 Bit Uncompressed

Use this preset when capturing PAL material for Uncompressed 8-bit
input using S-Video via AJA lo

AJA lo- PAL S-Video 8 Bit to DVCPRO50

Use this preset when capturing 8-bit PAL material for DVCPRO50
using S-Video via AJA lo

AJA lo- PAL S-Video 8 Bit to DV

Use this preset when capturing 8-bit PAL material for DV using S-
Video via AJA lo
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Table 4. Digital NTSC Japan Easy Setups

Easy Setup (as listed in FCP Pulldown)

Description/Usage

AJA lo- NTSC J SDI A-V 10 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using SDI via AJA lo

AJA lo- NTSC J SDI A-V 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- NTSC J SDI A-V 8 Bit to DV

Use this preset when capturing 8-bit NTSC material for DV using
SDI via AJA lo

AJA lo- NTSC J SDI A-V 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using SDI via AJA lo

AJA lo- NTSC J SDI AES-EBU 10 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using SDI via AJA lo

AJA lo- NTSC J SDI AES/EBU 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- NTSC J SDI AES/EBU 8 Bit to DV

Use this preset when capturing 8-bit NTSC material for DV using
SDI via AJA lo

AJA lo- NTSC J SDI AES/EBU 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using SDI via AJA lo

Table 5. Digital NTSC US Easy Setups

Easy Setup (as listed in FCP Pulldown)

Description/Usage

AJA lo- NTSC US SDI A-V 10 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using SDI via AJA lo

AJA lo- NTSC US SDI A-V 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- NTSC US SDI A-V 8 Bit to DV

Use this preset when capturing 8-bit NTSC material for DV using
SDI via AJA lo

AJA lo- NTSC US SDI A-V 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using SDI via AJA lo

AJA lo- NTSC US SDI AES/EBU 10 bit
Uncompressed

Use this preset when capturing NTSC material for Uncompressed
10-bit input using SDI via AJA lo

AJA lo- NTSC US SDI AES/EBU 8 Bit Uncompressed

Use this preset when capturing NTSC material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- NTSC US SDI AES/EBU 8 Bit to DV

Use this preset when capturing 8-bit NTSC material for DV using
SDI via AJA lo

AJA lo- NTSC US SDI AES/EBU 8 Bit to DVCPRO50

Use this preset when capturing 8-bit NTSC material for DVCPRO50
using SDI via AJA lo
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Table 6. Digital PAL Easy Setups

Easy Setup (as listed in FCP Pulldown) Description/Usage

AJA lo- PAL SDI A-V 10 Bit Uncompressed Use this preset when capturing PAL material for Uncompressed 10-
bit input using SDI via AJA lo

AJA lo- PAL SDI A-V 8 Bit Uncompressed Use this preset when capturing PAL material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- PAL SDI A-V 8 Bit to DVCPRO50 Use this preset when capturing 8-bit NTSC material for DVCPRO50
using SDI via AJA lo

AJA lo- PAL SDI A-V 8 Bit to DV Use this preset when capturing 8-bit PAL material for DV using SDI
via AJA lo

AJA lo- PAL SDI AES/EBU 10 Bit Uncompressed Use this preset when capturing PAL material for Uncompressed 10-
bit input using SDI via AJA lo

AJA lo- PAL SDI AES-EBU 8 Bit Uncompressed Use this preset when capturing PAL material for Uncompressed 8-
bit input using SDI via AJA lo

AJA lo- PAL SDI AES/EBU 8 Bit to DV Use this preset when capturing 8-bit PAL material for DV using SDI
via AJA lo

AJA lo- PAL SDI AES/EBU 8 Bit to DVCPRO50 Use this preset when capturing 8-bit PAL material for DVCPRO50
using SDI via AJA lo

Audio/Video The Audio/Video Settings menu in Final Cut Pro contains a series of tabbed windows

Settings Menu where you define the presets in specific categories such as A/V devices or in what
format media is captured. When you open the Audio/Video Settings window, it shows
a summary of the currently selected Easy Setup. Other tabbed windows are available
with greater details about each category. On the initial summary window you can see
the selected presets for the Easy Setup as well as change specific presets.

The presets you can change on the Summary window are:

Sequence Preset—select one of these as the editing timebase for the current sequence.
Once you add a clip to the sequence this cannot be changed. For example, once
you’ve selected uncompressed 10-bit NTSC 48 kHz, you then have to stay in that
timebase and can’t switch to another. If you make a change to Sequence Presets,
the change will only take effect on any new sequences you create—currently
active sequences will not see the change.

Capture Preset—select one of these to set the incoming source format you’ll be
capturing. ldeally select the maximum quality format you’ll be using for most of
the material so there will be no need to re-render later as clips are added from the
bin to the sequence.
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Device Control Preset—select the AJA Video lo device (NTSC or PAL as desired).
This tells Final Cut that the 1o will be controlled via FireWire and sets all the
machine control parameters for the VTR attached to lo.

A/V Devices (Audio and Video Playback)—select the lo as video and audio
playback devices for Final Cut and the format to be output. If lo isn’t

connected or is tu

rned off, these will be shown as “[Missing]...”.

Audio/Video Settings

Summary ' Sequance Presets | Capture Presets | Device Controf Prasets | AfV Devices |

Sequence Preset:

Uncompressed 8-bit NTSC 48 kHz 4]

Use this preset when editing with Uncompressed 8-bit NTSC matenal with audio set to 48KHz,

Capture Preset:

AJA o Betacam 8-hit NTSC US 48 kHz ! 5]

Use this preset when capturing NTSC material for Uncompressed E-bit input and autput using
Component Bata over FiraWire.

Device Control Preset:

Prol0 RS-422 NTSC F+9
Use this preset when controlling your Prold NTSC device through FireWire.

Video Playback:

Audio Playback:

ProlQ - NTSC US - Component YPbPr SMPTE/N10 - 8-bit 422 (... | ¢]

ProlO Out 3

( Create Easy Setup... \

* Cancel \ E oK 3

Audio/Video Settings,

Summary Window
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To Create A New Easy Setup

If you have a group of presets that you'd like to use continually, then you can create a
new Easy Setup by modifying the settings of Easy Setup currently selected (pick one
most like the one you want to create) and then saving it under a new name:

1. Change the currently selected Easy Setup by making changes at the Summary
tabbed window via the pulldown menus.

2. When everything is set as desired, click on the Create Easy Setup button at the
bottom of the Summary window.

3. A new dialog will pop up. Enter a descriptive name for the new Easy Setup (i.e.,
10-bit SDI from Video Server) in the Name field.

4. Enter a sentence or two describing what is unique about the Easy Setup in the
Description field.

5. Click the Create button to store the new Easy Setup.

AudlofVideo Settings

Surnmary '\ Sequence Presets |, Capture Presets || Device Control Presets |\ AfV Davices |,

Sequence Preset: Uncompressed 8-bit NTSC 48 kHz

Usz this preset when editing with Uncompressed B-bit NTSC matenal with audio set to 4BKHz.

Capture Preset:  AJA lo Betacam 8-bit NTSC US 48 kHz = l

asing

Easy Setup

| Name: [AJA lo Betacam NTSC
Device Control Pri

Description: |AlA lo Betacam NTSO

Video Playf 77

—

Audio Playll

Cancel _‘ (Create...a

Audio/Video Settings, Creating a New Easy Setup

At any point in the above procedure you can go to the other tabbed windows and
make additional changes. For example, in the Sequence Presets, Capture Presets, and
Device Control Presets windows you can select a preset and click on an Edit button to
change specific aspects of the preset. As an example, under Device Control Preset you
might wish to change the Time Source on your VTR from LTC to VITC, or change
the pre-roll and post-roll values. When you save a Setup, it defaults to saving in the
Final Cut Pro Custom Setups folder.

Each of the tabbed preset screens are described on the following pages for your
convenience. For more information, please read the Final Cut Pro user
documentation.
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The Sequence Presets Window
| Audio/Video Settings

Summary ' Sequence Presets | Capture Presets |, Device Control Prassts ), |
3
Presets: Summary:
DV NTSC 48 kHz ﬁ Use this praset when editing with Uncompressed
DV PAL 48 kHz ﬂ &-bit NTSC material with audio sat to 48KHz,
DVEO NTSC 48 kHz a Frame Size: 720 x 486 Pixels
Editing Timebase: 29.97 fps
DW50 PAL 48 kHz a8 Field Dominance: Lower (Even)
DVCPRO - PAL 48 kHz A | iear. o™
i Video Processing: YUV allowed (B-bit}
OfflineRT NTSC (Photo JPEG) & A
OfflineRT PAL (Photo JPEG) ]
Compressor: Uncompressed 8-bit 4:2:2
Uncompressed 10-bit NTSC 48 kHz Millions of Colors (24 bith
Uncompressed 10-bit PAL 48 kHz il
+ Uncompressed 8-bit NTSC 48 kHz Quality: 100
Uncompressed 8-bit PAL 48 kHz Audio Seftings.
16-bit 48.000 kHz Stereo

MOTE: A Sequence Preset determings the Editing Timehase for & seguence. Once a sequence is created, its editing timebase can ba
changed only I it comtains no dips. Once a seguence contains a clip, its editing timebase canmot be changed.

( puplicate... § {  Edit.. ) Delete

(" cancel ) (—=ﬂﬂﬁ'=-’

Audio/Video Settings, Sequence Presets Window

This window allows you to select an editing timebase for the current sequence.
Once you add a clip to the sequence this cannot be changed. By clicking in the
leftmost column (see the checkmark in the sample screen above), you select a new
Sequence Preset for use. The checkmark tells which Preset is in use—highlighting a
choice alone does not select it.

If you select an editing timebase you can then edit it (click the Edit button) or copy
and rename it as another (click Duplicate). When editing a timebase you can
change the following:

« Select video processing properties (how to render)

« Frame size and aspect ratio

« Pixel aspect ratio

« Field dominance (none, upper, or lower)

« Editing timebase

« Set QuickTime video codec settings (quality and type)

« Select audio sample rate
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The Capture Presets Window
Audiof_fv’ideo Settinlgs

Summary ' Seguence Presats ' Capiure Presets | Device Controd Presets || AjV Davices |

Presats: Summary:
AJA lo Betacam 10-bit NTS5C Japan 48 kHz 1 Lise rfus praser when captunng NTSC marenal for
AJA lo Betacarm 10-hit NTSC US 48 kHz Umcompressed 8-bir input and owrput using

Cempanent Bera aver Firelire.
AJA lo Betacam 8-bit NTSC Japan 48 kHz
Using Prokd Uncompressed 8 hit 422 Video for

+ AJA lo Betacam B-bit NTSC US 48 kHz video input

AJA o Composite to DV/DVCPRO 8-bit NT :.I!'I?Slg 8-bit Component YPbFr Eetacam 525 using
| 17 2947 frames per second
AJA lo Camposite to DV/DVCPRO 8-bit PA Uncompressed 8-hit 4:2:2 at Medium quality.
AJA lo Compaosite to DVCPROS0 8-bit PAL 24 hits par plxel
AJA lo Composite to OfflineRT NTSC | {Pho 720 by 486
AJA lo Composite to OfflineRT NTSC US (Pt Usiig Prabd in for-atidio inpit
AJA lo RGE 10-bit NTSC US 48 kHz Input: Analog - 4 channels
Rate: 48,000 kHz
AlA lo RGBE 10-bit PAL 48 kHz Speaker: off
Wal L 100, Gain: 8
AJA lo RGB 8-bit NTSC 48 kHz Sl
AJA lo RGE 8-bit PAL 48 kHz &

AlA lo §-YVideg lO—hiLNTSC_;uuan 48 kHz X
4 P+

f Duplicate... ‘ Edit...

Cancel ) ok

Audio/Video Settings, Capture Presets Window

This window lets you choose a preset format for incoming source video and audio
media you'll be capturing. Select the maximum quality format you'll be using for most
of the material so there will be no need to re-render later. The information on the
right window pane describes the preset and all it’s parameters. If you select a format by
making a checkmark in the left column, you can edit it (click the Edit button) or copy
and rename it as another (click Duplicate). The only exceptions to this are those
presets marked with a lock icon; those can be duplicated, but when you try to edit one
the system reports they’re locked and can only be copied (it will create the copy for
you when you try to edit).

Factory AJA presets are easily identified by “AJA” at the beginning of their name.

Since Capture Presets will be used frequently as you bring media into lo, we’ll discuss
the edit screen next.
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Capture Presets Editing

Capture Preset Editor

Name: |AIA lo Betacam 8-bit NTSC US 48 kHz|

Description: |Use this preset when capturing NT5C material for Uncompressed 8-bit input and output |

Width Helght Aspect Ratie
Frame Size: | 720 x| 486 | CCIR 601 NTSC (40:27) -‘.] ' Anamorphic 16.9

 QuickTime Video Settings —

Digitizer: ProlO Uncompressed 8 hit ... -t] Compressor:  Uncompressed 8-bit 4:2:2 % '

Input:  ProlO 8-hit Companent YPb...| £ | Quality: + : : ' Or | 100 %

FPS:  29.97 =

{ Advanced...

 QuickTime Audio Settings -

Device:  ProlO In =

Input:  Analog - 4 channels } :! Rate:  48.000 kHz : | Advanced . .'|

__ Capture Card Supports Simultaneous Play Through and Capture
| Remove Advanced Pulldown (2;3:3:2) From DV-25 and DV-50 Sources
™ High-Quality Video Play Through

© Cancel f oK !

Audio/Video Settings, Capture Presets Editing Window

Note: Whenever a Preset is being copied as the basis of a new preset, always
change the name and description to fit the new preset so users aren’t confused
between it and the original.

Frame Size—below the name and description are the frame size settings. These can
be changed via the pulldown menu. Selecting a new Aspect Ratio value also
changes the values in the width and height fields.

QuickTime Video Settings—these settings select a video input source and affect
how it’s processed by Final Cut Pro. The Digitizer pulldown menu selects
whether you want the selected input source to be digitized as 8-bit or 10-bit
uncompressed video as it comes into lo. The Input pulldown selects the exact
input connector(s) where lo captures and digitizes video when this preset is
being used. The Compressor pulldown selects a codec that tells Final Cut how to
process the video; the codec selected should be chosen for compatibility with
the Digitizer setting selected. For example, if your Digitizer setting is 10-bit
Uncompressed, then the Compressor setting should be one of the 10-bit choices
available. The Quality slider should be set to 100 percent and the FPS (Frames
Per Second) setting should always be set to 29.97. The Advanced settings button
opens a new screen that is redundant and isn’t needed for lo usage.

QuickTime Audio Settings—these settings select an audio input source and affect
how it’s processed by Final Cut Pro. The Device pulldown should be set to lo.
The Input pulldown selects the exact input connector(s) where lo captures and
digitizes audio. The Rate pulldown selects a sample rate; it should always be set
to 48 kHz for lo. By clicking on the Advanced button, a new
screen will be displayed where you can select between 8- and  rate: "4s.000krHz 3]
16-bit sampling—typically you’ll want to use 16-bitfor CD ... ~ g vits @ 16 bits
quality sound. ' E
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The Device Control Presets Window

Audio/Video Settings

sets) [ (Capiure Presets! Device Controf Presets \.‘m\

Presets: Summary:

FireWire NTSC
FireWire PAL
FireWire PAL Basic
Time Sourca: LTC
Non-Controllable Device WARNING; Port needs to be set.
+ ProlQ RS-422 NTSC E::::-‘E;wu Control mapping (Ch1-8): 2
ProlO RS-422 PAL Frama Rate: 29.97

Do not use deck search mechansism

Use this preser wihen controliing your Profd NTSC
device through FlreWire.

Protocol: Sony RS-422

PP P D

Pre-roll: 3 seconds
Post-roll: ¥ seconds

Capture Offset. 0.000 frames
Handle Size: 00:00:00:00
Mayback Offset: 00:00:00:00

“Duplicate... § {  Edit.. )

([ cancel ) S0
Audio/Video Settings, Device Control Presets Window

This window selects machine control parameters for an attached VTR. Your choice
here tells Final Cut that lo will be controlled via FireWire and sets all the machine
control parameters for the VTR attached to lo. Alternatively, you could also select a
different device for input/output instead of lo; for example, if you have a IEEE 1394
camcorder attached to the Power Mac’s FireWire port you might choose “FireWire
NTSC.” The information on the right window pane describes the current machine
control settings and parameters for the VTR attached. For lo presets this means the
VTR attached at the RS422 port on lo. For non-lo presets, this means camcorder/
VTRs attached directly at the FireWire port or via some other interface.

If you select a preset you can edit it (click the Edit button) or copy and rename it as
another (click Duplicate). The only exceptions to this are those presets marked with a
lock icon; those can be duplicated, but when you try to edit one the system reports
they’re locked and can only be copied (it will create the copy for you when you try to
edit). When editing a Device Control preset you can change the following:

« Name and description of Device Control preset

« Protocol for capture/playback VTR (for lo this will be RS422)

« Audio Mapping

« Time Source (LTC/VITC/both/etc.)

* Port

 Frame Rate

« Default Timecode (Drop Frame etc.)

« Capture/Playback Offsets (to correct for VTR versus Final Cut timing issues)
« Handles/Pre-roll/Post-roll

* Auto Record and PTV
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The A/V Devices Window

Audio/\Video Settings
Summary ' Seguence Presers * Capture Presets ' Device Control Preserst  A/Y Davices

— Playback Output -
Video. ProlO - NTSC US — Component YPbPr SMP... | |

Audio:  ProlD Out

ar
(S

_’ Options... k

- _ Different Output for Edit to Tape/Print to Video

__ Do not show External A/V Device Warning when device not found on launch
| Do not show warning when audio outputs are greater than audio device channels

Cancel | o N

Audio/Video Settings, A/V Devices Window

The A/V Devices window selects the current playback device for both audio and
video. Typically, you'll select lo for both playback devices. The format chosen
indicates the video resolution and source (8-bit/10-bit/analog/digital/etc.). Clicking
on an Options button allows you to view specific parameters.

You may wish to use a different lo output for final Print-to-tape from Final Cut. You
can select that in this window by clicking the checkbox “Different Output for Edit
to Tape/Print to Video.” This allows you to select via a pulldown menu any lo video
output and audio output.

The window also allows you to turn on and off device and audio output warnings.
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Checking the System with a Simple Test Project of Bars and Tone

To test that you've installed the lo drivers and have audio and video monitoring
correctly configured, try creating a simple Final Cut Pro project with bars and tone.

1. Select an Easy Setup as previously discussed (go to the Final Cut Pro menu and
select Easy Setup; then select a desired preset).

2. Select New Project from the File menu.

SN Edit View Mark Modify Sequence Effects Tools Window Help

ew >
| | ew Proiect BOEN 20 | Sterea {ala2) | Filters | Motion Sequence
Open ®0 on:02:00:00 (468T) BT (D1 T Q_Tj. 00:00:00:00 ej:} 0:
Open Recent [ 2
Close Window ®’W
Close Tab AW
Close Project
Save Project #*S
Save Project As... {35
Save All THS

Revert Project
Restore Project...

Import [
Export >

Create a New Project

3. The Sequence window will be at the bottom of the screen and a Browser
window will be at the top left. Look at the Browser window and locate the
“Effects” tab at the top right. Click on it.

4. Locate the Video Generators folder and open it. Do this by clicking on the
triangle or double-clicking it. Inside the Video Generators folder, find the “Bars
and Tone NTSC” (or PAL) icon. Click and drag it to the Sequence window
onto the “v1” track at the top. When you let go of the mouse button you'll see a
video track and two audio tracks.

5. Click the mouse cursor on the Bars and Tone clip while holding the Control
key. A contextual menu will pop up; find the Duration menu item and select it.
Set the duration to a short value (00:00:00:60).

6. Locate the Canvas window at the top right side of the Final Cut display. Find
the transport buttons at the bottom of the Canvas window (Play, Go to
beginning, etc.).

7. Go to the beginning of the sequence by clicking on the left-most icon and then
click the “Play” icon. You should see and hear the bars and tone on your video
monitor and audio monitoring system.

If you don't see bars on the external video monitor and hear tone, check your
connections and ensure lo is selected in the Easy Setups and Audio/Video Settings as
necessary.
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r

@'g Final Cut Pro File Edit View Mark Modify

Erowser
Effects
Name
¥ [ Favorites Bin
[ 2 Video Transitions Bin
> Video Filters Bin
v Video Generators Bin
- | Bars and Tone (NTSC) Saill 00:02:00:00
Bars and Tone (PAL) Saill 00:02:00:00
> Matte Bin
> Others. Bin
> Render Ein
> Shapes Bin
Slug Suill 00:02:00:00
> Text Bin
[ Audip Transitions Ein
[ 2 Audia Filters Bin
[ & vz
Saguence 1
AN 01:00:00,00 hn;an 01:00:04,00
I Al
Bars
K]
@E(wa |
@ a &|

Click and Drag Bars and Tone Clip To Sequence

5[ ooo01012) (A4S (WL (BT (H[

Go to Beginning

Play

Canvas Window

If everything works properly, go ahead and try capturing audio and video media
from your VTR.
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Chapter 6:

If You Run Into Problems

Troubleshooting

One useful way to find the source of problems is to isolate your system to the smallest
size where the problem still occurs and then note all the symptoms. This serves to
eliminate areas not involved in the problem and make finding the problem easier.

Once you’ve noted problem symptoms, look through the following table and see if any
of the symptoms are listed. If so, check the items listed. If you later need to call for
customer service, let them know all of the things you’ve tried and when and how the

symptoms appeared.

Table 6-1. Problem Solving by Matching Symptoms to Remedies

Symptom

Check

Disk RAID cannot keep up (dropped
frames etc.).

Ensure the disk system is providing at least 50 MB/
second sustained transfer rate

Dropped frames during playback.

1. Canvas/Viewer zoom setting exceeds the fit-to-
window setting. Change to “Fit-to-Window.”

2. RAID cannot sustain the data rate of the clip/
sequence.

3. The sequence setting does not match the
“playback output setting” found at FCP Audio/Video
Settings -> AV Output.

4. Virus checking software running in the background
(disable it).

5. Scratch drive not set to the RAID.

Dropped frames during record.

1. RAID cannot sustain the data rate of the capture
preset codec.

2. Virus checking software running in the background
(disable it).

3. Scratch drive not set to the RAID.
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Table 6-1. Problem Solving by Matching Symptoms to Remedies

Symptom

Check

Final Cut doesn’t “see” lo.

Check that lo chassis is powered up. Check that lo
Power LED is illuminated (shows power and
successful internal processor boot up) and that lo
FireWire LED is illuminated (shows lo is
communicating with Power Mac or Xserve FireWire
port.

Media is not being captured from
desired external device.

Check equipment cables; outputs from external
device must be properly plugged into lo’s inputs
(ensure proper format and type) and check lo front
panel LEDs. The Video In/Audio In LEDs will light to
show which inputs you've selected in Final Cut, and
the Present LED will light when lo detects an active
signal is present at the corresponding input
connectors.

Also check Mode LED. When a capture has been
begun in Final Cut, the Mode In LED should light.

Changes made to Final Cut’s
configuration aren’t remembered or you
need to force a change to them.

Under some circumstances, Final Cut Pro may need
to be initialized back to the factory default state as it
was when you installed it. The easiest way to do this
is to locate Final Cut’s preference file and discard it.

To do so, follow this procedure:

1. At the finder enter Command F (to search) and
enter “Final Cut Pro”.

2. In the resulting list of files, locate the file named
“Final Cut Pro 4.0 Preferences”.

Note: path to file is “Macintosh HD/users/username/
library/preferences/final cut user data.”

3. Click and drag that file to the Trash Can icon and
drop it there.

When you next start up Final Cut Pro, it will present
the “Choose Setup” prompt (as in initial installation)
where you can again choose a desired lo input format
in the “Setup For” pulldown and re-enter a desired
system scratch disk (your RAID).

Video in the canvas stays frozen during
playback.

1. The sequence setting does not match the
“playback output setting” found at FCP Audio Video
Settings -> AV Output.

2. Canvas/Viewer zoom setting exceeds the fit-to-
window setting. Change to “Fit-to-Window.”

Video output is black.

1. External video is set to “No Frames” (View ->
External Video).

2. The “Playback output setting” found at FCP Audio
Video Settings -> AV Output is set to “none” or to a
non-lo device.

Video stutter during playback.

RAID cannot sustain data rate.

Red render bar occurs when placing a
clip on a sequence.

The sequence setting does not match the clip setting.
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Updating Software

Check on the AJA Video website for software updates. If any are available,
download the file and read any associated instructions prior to installing the

software.
Support

When calling for support, first check over your system configuration and ensure
everything is connected properly and that current Final Cut presets and Easy
Setups match what you are trying to do. Even if you cannot find the cause of the
problem, having this information at hand will help when you call Apple or AJA
Customer Support for help.
If the problem is unknown or you need general help, first contact the dealer
where you purchased the product. AJA dealers offer product support for many
service requirements.
If the problem is a Final Cut Pro operational issue, Power Mac system issue, or
Xserve RAID issue, then call Apple Customer Support for help.
If the problem is an AJA Video lo issue, then contact AJA Video Customer
Support using one of the methods listed below:

Contacting by Mail Address:

443 Crown Point Circle, Grass Valley, CA. 95945 USA

Telephone: +1.800.251.4224 or +1.530.274.2048

Fax: +1.530.274.9442

Web: http://www.aja.com

Support Email: support@aja.com

Apple Resources Apple provides a large amount of support information online at their support

website. Information provided includes answers to top questions, discussions on
specific topics, and software downloads for updates and utilities.

You may also enroll in AppleCare for extended support of hardware and
software products. Information is provided on the Apple Support website on
how to enroll in AppleCare.

General Apple Support Website for information on all products:
http://www.info.apple.com/

Power Mac Support Area: http://www.info.apple.com/usen/g4/
Xserve Support Area: http://www.info.apple.com/usen/xserve/

Xserve Discussion Area:
http://discussions.info.apple.com/
WebX?f50@176.UAD8aKWnmbr.0@.3bb84b79

Final Cut Pro Web Support: http://www.info.apple.com/usen/finalcutpro/

Final Cut Discussion Area:
http:/discussions.info.apple.comWebX?14@176.UAD8aKWnmbr.0@.3bbdbd22
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Appendix A:
Specifications

Video Input

Digital: 8 or 10 bit SDI, SMPTE-259
Analog:
Composite/S-Video: NTSC, NTSCJ, PAL
10 bit A/D, 2x oversampling
3 line adaptive comb filter decoding
+/- .25 db to 5.0 MHz Y Frequency Response
+/- .25 db to 1 MHz C Frequency Response
.5% 2T pulse response
< 1.5% Diff Phase
< 1.5% Diff Gain
Component: SMPTE/EBU N10, Betacam 525 line, Betacam 525J, RGB
10 bit A/D, 2x oversampling
+/- .25 db to 5.5 MHz Y Frequency Response
+/- .25 db to 2.5 MHz C Frequency Response
.5% 2T pulse response
<2 ns Y/C delay inequity

Video Output

Digital: 8 or 10 bit SDI, SMPTE-259
Analog:
Composite/S Video: NTSC, NTSCJ, PAL
12 bit D/A, 8x oversampling
+/- .2 db to 5 MHz Y Frequency Response
+/- .2 db to 1 MHz C Frequency Response
.5% 2T pulse response
< 1% Diff Phase
< 1% Diff Gain
Component: SMPTE/EBU N10, Betacam 525 line, Betacam 525J, RGB
12 bit D/A, 8x oversampling
+/- .2 db to 5.5 MHz Y Frequency Response
+/- .2 db to 2.5 MHz C Frequency Response
.5% 2T pulse response
<1 ns Y/C delay inequity
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Audio Input

Audio Output

Reference Input

AudioWord Clock

Machine Control

FireWire

Digital: 24 bit AES/EBU, 48KHz sample rate
Synchronous or Non-synchronous
(Internal sample rate conversion)
24 bit SMPTE-259 SDI embedded audio, 8 chi, 48kHz synchronous
ADAT, 8 channel optical, Synchronous or Non-synchronous, 24-bit 48 KHz
SPDIF, 2 channel optical, Synchronous or Non-synchronous, 24-bit 48 KHz
Analog: Balanced/Unbalanced input
+24dbu Full Scale Digital
24 bit A/D, 48 KHz sample rate
+/- 0.2db 20 to 20 KHz Frequency Response

108db dynamic range
-94db THD

Digital: 24 bit AES/EBU, 48 KHz sample rate
24 bit SMPTE-259 SDI embedded audio, 8 ch, 48 KHz synchronous
ADAT, 8 channel optical, 24-bit 48 KHz
SPDIF, 2 channel optical, 24-bit 48 KHz
Analog: Balanced output (XLR and 25 pin D)
+24dbu Full Scale Digital (0dbFS)
24 bit D/A, 48 KHz sample rate
+/- 0.2db 20 to 20 KHz Frequency Response

100db dynamic range
-88db THD

Analog Color Black (1V) or Composite Sync (2 or 4V)
Non terminating, Looping, 75 ohm

Audio word clock, 48 kHz, 3V TTL, 75 ohm

RS-422, Sony 9 pin protocol

IEEE-1394a, 400Mb/s, 6 pin
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Physical

Width: 17.25” (43.8 cm)

Depth: 11”7 (28 cm)

Height: 2RU, 3.5” (8.9cm”)

Weight: 11 Lbs (5 kg)
Power

Voltage: 100-240VAC,

Power Consumption: 18 watts (20 Watts maximum)
Regulatory

UL, FCC Class A, CE
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Index
Numerics Audio word clock 2
10-bit A/D 2 Audio word clock connector 15
10-bit uncompressed 2 Audio/Video Settings 42
10-bit video 38
12-bit D/A 2 B
24-bit digital/optical/analog multi-channel audio 2 Balanced 16
S -pin mini-DINs _17 ) Balanced Audio 34
8-bit Versus 10-bit Video 38 Bars and Tone 57
9-pin D 2 Black burst 18
BNC Connectors 15
A Box 3
A/D (input) 18 Box Contents 26
A/V Devices 50 Brackets 2
AC mains power 12 Browser window 57
AC power 11, 34
AC power connector 16 C
AC power socket 19 Cable Connections 34
ADAT 13

. Cable connections 11
ADAT audio 2, 15 Cable, FireWire 3

ADAT Audio Inputs And Outputs 16

Cabling the System 33
AES/EBU 13, 34 Canvas window 57
AES/EBU audlg 2,15 Capacity 9
AES/EBU Audio Inputs 16 Capture Preset 49
Airflow 33 CD3
Analog 2 CD-ROM 27
Analog 4 Channel Balanced/Unbalanced Audio 16 Chassis 3. 32
Analog A/V 37 ' Chassis brackets 32
Analog System Connections 36 Chassis Connections 35, 36
Apple Support 61 Chassis feet 32
Apple's FireWire technology 38 Chassis mounting 32
Appletalk 34 Checking the System 57
Aspect ratio 52 Choose Setup 42
ATA 5 Codec settings 52
Audio 34 Component 2, 13
Audio In 12 Component Analog Video Out 34
Audio input/output 34 Component video 18
Aud%o Levelg and Final Cut 41 Composite 2, 13
Audio Mapping 55

Configuration 27
Connector Descriptions 16
Connectors 14, 15
Customer service 59

Audio Monitor Output 16
Audio synchronization 2, 17
Audio Word Clock 34
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D

D/A (output) 18
Data protection 9
DB25 16

DB9 17, 34

Depth 32

Desk 32

Desk Mounting 32
Desk use 3

Device Control Preset 50
Digital System 34
Dimensions 32
Disk Utility 9
Drive Solutions 6
Drivers 27

Drop Frame 55

E

Easy Setups 42
Editing timebase 52
Embedded Audio 2
Equipment Rack 2

F

Features 5

Feet 3

Fiberoptic cables 16
Field dominance 52
Final Cut Pro 4 3, 4, 41
Final Cut Pro menu 43
FireWire 2,12, 17, 38
FireWire cable 3
FireWire connector 15, 34
Frame Rate 55

Frame size 52

Front Panel 12

Front Panel Status Indicators 2

G

G4 4,6
Genlock 2

Genlock and Your System 39
Genlock/Reference Video (looping) 16

Getting Help 61

H

Hard drives 8

Hardware 2

Height 32

Host G4 6

Hot-swap 8

House Reference 18

House reference sync 34, 37
House sync 39

IEEE 1394a 2, 15,17

Indicator Descriptions 12

Input AC level 19

Inputs and Outputs 14
Installation Overview 25
Installation Software CD-Rom 3
Installer Screen 29

Installing Io Software 27

Io Software 27

L

LEDs 12

Limitations 5

Log On Authenticate Prompt 28
LTC 55

Machine Control 17
Manual 10

Mini-DIN 15
Minimums 5
Mirroring 8

Mixing and Matching Formats 24
Mode 12

Mode Indicators 2, 13
Mounting 2

Mounting Methods 32
Mounting, Chassis 32
Multi-channel Audio 2

N
NTSC 2,12, 15,18
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octopus 16

ON/OFF 19

ON/OFF switch 16
Operating System 4
opTical 16

OS X installer files 27
OS X, version 10.25 4

P
Packaging 3

PAL 2,13,15, 18

Panel illustrations 11

Parity 8

Physical Requirements 32
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Power 12
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power switch 12
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Settings 43
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Support 61
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Unpacking 26
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