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Trademarks

AJA®, KONA®,Ki Pro® and XENA® are registered trademarks of AJA Video, Inc., Io HD™, 
Io Express™, and Io™ 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. TASCAM is a registered trademark of TEAC Corporation. 

All other trademarks are the property of their respective holders.

Notice

Copyright © 2011 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:

180 Litton Drive, Grass Valley, CA. 95945 USA

Telephone: 800.251.4224 or 530.274.2048
Fax: 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.
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Multiple AJA Devices

If you have more than one AJA device installed in a workstation, you will see a device 
pulldown menu in the top-left corner of the control panel screen. See “Using Multiple AJA 
Products” on page 2 for details.

Block Diagram Screen—The top area of the Control Panel shows 
a visual picture representing the processing (if any) that’s 
currently occurring, including inputs/outputs, reference 
source, and system status. Lines between inputs, the 
framebuffer, and outputs, show a video path. Where there are 
no lines, it shows there is no connection; this can be because 
an input or output isn’t selected. The lines will also show 
whether the outputs are video or video + key. 

Icon objects on the block diagram screen (input/output 
icons, frame buffer, etc.—also called “widgets”—indicate 
their status by color (explained later) and can be clicked for context-sensitive 
information and choices. (These same choices can also be made from the tabbed 
Control Panel screens.) 

AJA Control Panel, Block Diagram

Framebuffer—The framebuffer is the “engine” in Io Express where active video operations 
take place using Final Cut Pro, other 3rd-party applications, or even Io Express itself. 
The framebuffer has a format (called the “Primary Format” and color space that it 
follows, as defined in the Tabbed Windows or via external application software (such as 
the “Easy Setups” in Final Cut). It is important to realize that inside the Macintosh many 
applications can use the Io Express (as you switch from window to window) and it may 
not always be obvious which currently controls it. 

The Control Panel displays the name of the application controlling the card. In some 
cases, applications may not always properly “let go” of the I/O interface as another 
takes over—you’ll be able to tell by looking at the Control Panel.

Control-Clicking
an Icon Produces
a Context-sensitive
Menu

Inputs

Outputs:
SDI, HDMI
and Analog

Tab Screen Choices – Click One to Edit/View a Topic

Framebuffer
Format 
(Primary Format)

Currently selected
Tab Screen
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Primary Format—The video format currently assigned to Io Express. This is the format 
that the framebuffer will use and is shown in the Control Panel using the color blue. 
All icons in blue are the same as the Primary Format used by the framebuffer. Also 
any text descriptions in the block diagram that appear in blue also indicate that 
something is in the primary format. So, for example, if you see that the input and 
output icons are blue, then you know that the same format is used throughout the 
video path and that no format conversion is being performed. If a different color is 
displayed on the input or output, say green for example, then you know that Io 
Express is performing a format conversion in the video path. 

Secondary Format—Any format other than the currently selected Primary Format, is a 
secondary format. As described previously, this means that either the Inputs or 
Outputs are somehow different from the framebuffer’s assigned format (i.e., the 
“Primary Format”). This can be seen at a glance because the color will be different 
than blue.

Input/Output Icons—The input and output icons are triangles that together with their 
color show all the input and outputs and their status (selected, not selected, input 
present or not, format, etc.). A complete video path is shown when inputs and 
outputs are connected with lines going to/from the framebuffer.

Input/Output Icon

Conversion Icons—when an input or output is a different standard than the 
framebuffer, the Io Express may be down-converting the signal to the selected 
standard. This may be automatic, because it's detected an input signal that differs 
from the standard currently selected, or because you've explicitly told it to convert. 
In either case, the block diagram will show the conversion by displaying a conversion 
icon in between the input/output and the framebuffer. 

Color Meanings—All items in the IO Express Control Panel block diagram are color-
coded to show what is happening in realtime. This applies to both icons and text. These 
colors have the following corresponding meanings:

Blue: video is same format as the Primary Format (framebuffer)
Red: the selected operation cannot be performed 
Yellow: reference video (black burst or other reference source)
Green: indicates that Io Express is performing an active change to the video 
making it different from the Primary Format (e.g., down-conversion).

Down-conversion icon
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Tabbed Windows—The bottom area of the IO Express Control Panel provides different 
information categorized by topic. Clicking on a “Tab”—or a block diagram element—
displays an information screen corresponding to a tabbed topic. The arrows at either side of 
the displayed tabs can be clicked to see any additional tabs not visible on the screen. If an 
arrow is “grayed out”, there are no additional tabs in that direction. Each of these tabbed 
windows are described on the following pages. Tabs that can be selected are:

Control: configures Io Express operation (pass through, desktop, etc.) plus setting 
output timing.
Format: select the framebuffer primary video format and any secondary formats for 
down-conversion of inputs/outputs
Input Select: view and edit input selections and how they are mapped
SDI Out: select output format—Primary or Secondary (downconversion) 
HDMI: configure the HDMI I/O
Analog Out: configure the component/composite analog output
Video Setup: configures Video such as composite black level.
Audio Setup: configures Audio options such as analog audio monitor level.
Conversion: used to select codec options such as whether a pause stops on a full 
frame or a single field (jitter shown or not) and 24 to 30 fps padding patterns. 
Timecode: monitor and configure timecode
Timelapse: monitor and configure timecode
Info: displays status information and firmware version # of the Io Express and how it 
is installed in the host Macintosh. This information is generally intended for 
troubleshooting/support.

Control Screen The Io Express can be controlled by various software applications running on a host MacPro. 
The Control Screen is where you select how the Io Express directs video used by application 
software. This screen also provides control for configuring output timing for external 
reference video and horizontal/vertical delay.

At the top of the Control screen, it will show the current Default Io Express output and the 
application currently controlling the Io Express card (if there is one). For example, in the 
screen shown here, the default output is Input Passthrough. 
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Io Express Control Panel, Control Tab

Control Screen Settings
Default Io Express Output—Here you select the output Io Express will use as the default when 

no application has control of the board, like when the Finder is active. Since Io Express can be 
controlled by either software applications or its own Control Panel, the output can change 
dynamically. When you change video applications, they will usually grab control of the Io 
Express inputs/outputs. When they don’t, these default settings determine which Io 
Express inputs/outputs are active and set the formats. 

Control Tab, Default Io Express Output Pulldown Menu

Choices available and their meaning are:

Input Passthrough: this selection directs Io Express to route video from its selected input 
through the card for output. When this selection is in effect, all Primary selections are 
available for selection in controlling the output. 

Test Pattern: this selection directs Io Express to output a choice of preset patterns—when 
no other QuickTime application is using Io Express. 

Hold Last Application: this selection directs Io Express to hold and output the last frame of 
video from the last application to control Io Express. This can be helpful when operating in 
an environment where you’re switching back and forth between multiple application 
windows. 

Tip: Pressing and holding the Apple COMMAND key while clicking in the Io Express 
Control Panel—while in any software application (Final Cut, etc.)—causes control of the Io 
Express to stay with that application, rather than shifting to the Control Panel. This works 
regardless of the setting of “Default Io Express Output.”
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Control Tab, Test Pattern Choices

Playback Timing (greyed-out when in Input Passthrough)
Genlock (Freerun, Ref In, Input 1, or Input 2)—Selects how Io Express will synchronize program 

video:

Freerun: in this mode, Io Express generates video without an external reference source

Ref In: directs Io Express to use the Ref Video source for sync (usually an analog black 
burst video signal) 

Video: directs Io Express to use whichever video input source has been selected in the 
Inputs tab window for sync

Note: When the Io Express goes into capture mode, the Genlock mode automatically 
switches to Video In.

Timing (Horiz and Vert)—these two pull-downs allow output timing adjustment with 
reference to the Ref Video source selected. The Horizontal reference can be adjusted by 
selecting a number of pixels (clocks) to offset. Vertical can be adjusted by specifying a 
number of lines to offset.
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Format Screen The Format screen shows the video format currently in use by the Io Express framebuffer (called 
the Primary Format) and allows you to change it. Throughout the Control Panel, choices are 
always presented based on what Io Express can do with the signals available and the inputs/
outputs selected. For example, on the Formats screen, if the output or inputs are a different 
format than the primary, you’ll see an additional information pane that allows you to view and 
edit the secondary format—including control over whether down-conversion is employed. In 
the figure below, the SDI input (Secondary Format) is being down-converted to the Primary 
Format. 

Format Tab and Pulldown Menu

Format Screen Settings
Video Format—This pull-down menu shows the currently selected format. This pull-down 
appears in both the Primary Format area of the Formats screen and the Secondary Format area 
(if present). If you select an alternate value in the Primary Format using the pull-down, it will 
change the format used by Io Express’s framebuffer. Video Format can only be changed when 
the Control Tab menu has the setting “Input Pass through”. When a change is made via the Video 
Format pull-down, the block diagram will change to reflect the new format.

In the case of Secondary Format, the formats available can vary based on what the Primary 
Format is and the input signal (frame rates of input sources limits the to/from conversion 
choices). The “Secondary Video Format” pull-down menu lists all formats with those that are 
incompatible shown in gray (these can’t be selected). This allows you to see what you've chosen, 
and also see those formats that are incompatible with the selected Primary format. 

For more details on Io Express Primary and Secondary Formats see “About Primary & Secondary 
Video Formats” on page 2.

Note: The IO Express Control Panel software uses the abbreviation “sf” instead of “psf” when 
referring to “progressive segmented frame”. In the manual and in other literature you may 
see either of these acronyms used interchangeably. 
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VANC—Below the Primary Format pulldown menu, you can check the VANC box to include 
Vertical Ancillary Data in the video stream. VANC enables Closed Caption Ancillary data to be 
played or captured. If you have a file with a Closed Caption track, this checkbox must be 
enabled for the data to be inserted in the SDI output stream.

Down-conversion: For down-conversion, the following format choices are available:

Anamorphic: full-screen “stretched” image

Letterbox: image is reduced with black top and bottom added to image area with the 
aspect ratio preserved

Crop: image is cropped to fit new screen size

Input Select Screen On the Input Select screen, you can view the currently selected video and audio input sources 
and map audio sources to the channels supported by your capture application (more on this 
later). Two information panes in the screen are provided: Video Input and Audio Input.

 Input Select Tab

Input Screen Settings
Video Input—these pulldown menus allow you to see and change what's currently selected 
and the video format that Io HD has detected (if any). In the example shown previously, it 
shows that video is selected at the SDI 1 input and the format is 1080i with a frame rate of 
29.97. Since this text is shown in blue, you can tell that it does match the framebuffer's 
primary format you've set in the “Formats” screen. By looking at the input source, you can 
determine how the primary format should likely be set (unless you want to perform a 
conversion on input.) If you wish to select a different input, select one from the pulldown 
menu. Choices are:

• SDI 

• HDMI
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Audio Input—This pulldown menu allows you to choose where the audio comes from. Io 
Express supports up to 8 channels of embedded digital audio, so you can choose from the 
16 channels that can be embedded in SDI, and pick which to bring in (from the group 1-8 or 
9-16). If your application supports only two channels of audio, you will select which two 
channels from the 8 selected embedded will be mapped to the two designated channels (1 & 2). 
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SDI Out Screen The SDI Out screen shows the current setting for both the SDI and HDMI outputs. If an input/
output has no video, it will be indicated on the block diagram (“No Video”).

Io Express Control Panel, Digital Out Tab

SDI Out Screen Settings
Information that can appear includes the following items. You can view the current setting or 
click on another to change to it:

Primary—when selected, this indicates that the SDI output is set to the same format as the 
framebuffer. That value will be listed in blue.

Secondary—when selected, this indicates that the SDI output is set to a format different from 
the framebuffer (Primary Format). That secondary format value will be listed in green. This 
shows that active processing of the video is taking place (format change and possibly down-
conversion).

Note: Control-clicking on an output icon brings up a contextual menu allowing you see the 
current format and make changes if desired.
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HDMI Tab Screen The Io Express’s HDMI input and output are shown and configured at this tab screen. The HDMI 
input pane shows if an HDMI input source has been detected and locked on, showing the 
format found. 

HDMI Tab

HDMI Tab Screen Settings
HDMI Output—Pulldowns are provided for configuring the video output range, color space 

and number of embedded audio channels (2 or the maximum 8) for the HDMI output. A 
Protocol pulldown allows you to choose either “HDMI” or “DVI” protocol—use DVI if you’re 
outputting to a DVI monitor using an HDMI to DVI adapter.

HDMI Input—while there are two different ranges of colorspace values that SDI can use (RGB 
and YCbCr) the HDMI input on the Io Express defaults to the SMPTE video input range. A 
pulldown allows you to select full range.
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Analog Out Screen Io Express provides a high-quality analog component or composite output, generally used for 
monitoring. This screen shows the current settings for that analog output, and allows you to 
re-configure it when desired. 

Analog Out Tab

Analog Out Screen Settings
Select menu—you can select either the Primary or Secondary format (downconvert) for the 
Analog output.

Analog Format—choices in the Analog Format pulldown menu vary depending upon the 
Analog Output video standard. For example, the “Composite + Y/C” selection is only available 
when an SD (525i29.97 or 625i25) format is in use. Analog formats can include:

• Composite +Y/C

• Component (SMPTE/EBU N10)

• Component (Beta)

Monitor Audio—selects which pair of audio channels are routed to the Audio Monitor RCA 
connectors.
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Video Setup Screen Io Express provides a high-quality analog component or composite output, generally used for 
monitoring. This screen shows the current settings for black level setup for the analog video 
output, and allows you to re-configure it when desired.   

Video Setup Tab

QuickTime Video Output Filter—The Video Output Filter is designed to help manage the 
comprehensive list of video outputs that may be available to applications, particularly Final 
Cut Pro's A/V Devices tab.

By selecting the checkbox next to specified parameters, the video outputs related to 
these specified parameters are enabled as possible video outputs for applications. As an 
example, if the checkbox next to 25/50 is unchecked, 50Hz video outputs are deselected 
and would not be available to the user in the A/V Devices tab of Final Cut Pro. To avoid 
confusion, users might elect to leave 50Hz unchecked if they work solely in a 60Hz 
editorial environment. The Quicktime application must be quit and restarted to see 
changes here.

Important: If a prompt occurs in Final Cut Pro stating that the AJA output device is missing, 
this may simply be due to the Active Video Filter for a given parameter being unchecked for the 
format selected in the application. If this occurs, quit Final Cut Pro, make the appropriate 
selection in the Control Panel application and restart Final Cut Pro where the selection should 
now be available.
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Audio Setup Screen The Audio Setup This screen shows the current settings for that analog audio output, and 
allows you to re-configure it when desired. 

 Audio Setup Tab

Audio Setup Screen Settings
Lock Audio Gain To Unity—When set, Io Express will ignore the Final Cut Pro gain setting 

and set the audio gain at unity. When not set, this checkbox tells Io Express to get the 
audio gain setting from Final Cut Pro. 

Analog Audio Monitor Level—determines the audio level that will appear at the Analog 
Audio Output RCA connector pair (“FSD” is full-scale-deflection reading as measured on a 
VU meter). Select +18 for Europe or +24 for USA.
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Conversion Screen This screen offers controls that determine how Io Express behaves under Final Cut Pro. 

Codec Tab

Codec Screen Settings
24-30 FPS Conversion—the value selected in this pulldown is used whenever, due to format 

selection, you’ve chosen to do 24 frames-per-second to 30 conversion where extra fields 
will be added to pad the existing ones. Depending on video content, selection of different 
field patterns may be useful in reducing jitter due to the content of adjacent fields. The 
numbers in the pattern choices specify the frequency with which inserted fields will be 
repeated. For example, “2:3:2:3” means duplicate a field twice, then the next field three 
times, then the next twice, and then back to three times. 

Codec Tab, Frame-padding Pattern Choices

Video Out, Pause On—these two choices determine what happens when Final Cut Pro is 
paused in stop mode:
Full Frame: both fields are displayed resulting in some jitter while paused.
Single Field: a single field is displayed, showing no flicker (useful when color
correcting or whenever the flickering would be a distraction).
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Timecode Screen In Final Cut Pro, timecode always comes from RS-422. In other applications (such as VTR 
Xchange), timecode can come from any source and this is where you select that source. 

The timecode screen is used for both monitoring the RP-188 timecode embedded in the 
digital data stream and for selecting a timecode offset on output (if desired). Settings for the 
output section of the tab can be used to create window burn superimposed timecode 
outputs.

Note: SMPTE 12M-2 is the updated name and specification for what was RP-188.

Timecode Tab

Timecode Screen Settings
RP-188 Timecode <n>—in RP-188 timecode (SMPTE 12M-2) there can be multiple timecode 

values in the data stream. Use this pull-down to select the one you wish to monitor. The 
selection will be displayed in the timecode value displayed to the right of the pull-down. 

User Bits—For monitoring variable framerate (VFR) timecode (such as Varicam), you may 
wish to monitor the user bits embedded in the timecode. If you set this checkbox, Io 
Express will detect and interpret the user bits and display them next to the checkbox. 
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Io Express Control Panel, Timecode Tab, User Bits Checked

Use QuickTime Timecode—when checked, this directs Io Express to output timecode from the 
QuickTime timecode track in playback. When not checked, Io Express uses the Output 
Timecode Offset value plus the number of frames into the movie. Note: not all QuickTime 
applications use or support timecode tracks—so sometimes the QuickTime timecode is 
missing or not meaningful.   

Output Timecode Offset (entry field and FPS pull-down)—this text entry field allows you to 
specify a timecode offset for use with Final Cut Pro (or any other application that has 
timecode offsets that are user-controlled). In FCP, go to “Timeline Options” and locate the 
“Starting Timecode” value. Use that same value here as the “Output Timecode Offset” to 
ensure the timecode is synchronized.

Timecode Burn-in—this pulldown selects whether the timecode value is 
“burned-in” on video output from Io Express. If set to “OFF”, timecode 
will not be keyed over the video. If set to “timecode”, then the timecode 
value will be keyed over the output video. This can be useful for 
synchronizing, choosing edit points, dailies, and many other purposes.

Note: SMPTE RP 188 defines a standard for the transmission of time code 
and control code in the ancillary data space of a digital television data stream. Time code 
information is transmitted in the ancillary data space as defined in ANSI/SMPTE 291M. 
Multiple codes can be transmitted within a single digital video data stream. Other time 
information, such as real time clock, DTTR tape timer information, and other user-defined 
information, may also be carried in the ancillary time code packet instead of time code. The 
actual information transmitted through the interface is identified by the coding of a 
distributed binary bit. Equipment manufacturers can use the meta data for different 
purposes.
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Timelapse Screen
Beginning with v7.5 drivers, KONA, Io HD and Io Express products now provide a timelapse 
feature. Within the IO Express Control Panel application, there is a new Timelapse tab.

Timelapse Tab

To use the timelapse capability, choose the “Enable Timelapse Capture” checkbox. This 
functionality is enabled for all QuickTime capture applications (Final Cut Pro, VTR Xchange, 
etc.).

Set the “Capture” and “For Interval” parameters as desired. Launch a capture application like 
Final Cut Pro, select the desired Easy Setup for the video format desired. You will not need to 
change anything within the application; the timelapse feature will produce QuickTime files 
with the framerate specified by the Easy Setup used. The resulting timelapse clip can be used 
without additional rendering.




