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Introduction

Uncorrected lip sync errors often occur when a digital video effects unit (DVE) is
combined with a production switcher to create "over the shoulder” shots, "double box™"
shots and other multi-source composited effects. Most contemporary switchers provide
one or more internal DV ES but do not provide atally output to indicate that the DVE is
on-air. Therefore, the one or more frames of delay in the video passing through the DVE
are left uncorrected. A similar problem can occur with master control switchers that use
an external DVE for squeezeback mode of operation. Newer master control switchers
usually incorporate compensating delays to keep the audio and video in sync.

The Problem

Today’ s production switchers are frequently equipped with internal digital video effects
processors (DVEs or transform engines) to produce “over the shoulder”, “double box”
and other multiple source composited effects. Depending on the number of video
transformsin use, the video delays through the production switcher are usually
predictable and typically in whole frame increments.

Any time that one or more of the DVE processors are on-air, the associated video sources
will be delayed, resulting in alip sync error. By itself, thislip sync error may or may not
be noticeable and/or objectionable. However, when cascaded with other lip sync errors
that typically accumulate from the original acquisition point to the viewer, the end result
can often be objectionable.

A similar problem can occur in virtual news set systems. The studio cameras are
subjected to adelay of several framesin the processing hardware of the virtual set
system. Fixed audio delays are usually installed to compensate for this fixed video delay.
However, if feeds from remote reporters are also used, an additional problem can arise.

If the remote contribution appearsin avirtual video wall behind the presenter, itsvideo is
delayed by several frames. However, when the remote contribution is taken to air
directly, (i.e. full screen) the video is not delayed. This results an instantaneous lip sync
error at every transition from remote "over the shoulder” to remote "full screen”.

The Solution

The video delay through the switcher is usually predictable based upon the configuration
for any given combination of effects. Therefore, GPI and/or Tally outputs can be
programmed in the effects memory of the switcher and fed to the DG-1200. The DG-
1200 interprets the GPIs and Tally signals and generates the appropriate delay commands
to steer the audio synchronizer(s) and automatically eliminate the lip sync errors.

In avirtual news set application, the studio camera on-air tallies are connected to the DG-
1200 and the remote contribution audio is fed through an AD-3100 with its built-in pitch
correction. Thisresultsin thelip sync error being eliminated quickly and automatically.
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DG-1200 Functional Diagram
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The DG-1200 has twelve input channels, each consisting of a GPI Start pulse, a GPI Stop
pulse and aTally line. Each input channel also has alinked delay time register with a
user selectable value from 20 psec (nominally zero delay) up to 6.5 seconds, in
increments of 100 psec. Delay times can be entered and displayed in milliseconds or in
TV fields (NTSC or PAL). Input channels can be configured to respond to Tally only,
GPIsonly, or Tally gated by GPIs for maximum immunity to false delay insertion.

Any input channel and its time value can be routed to any of the five output timers and
each timer can steer a separate AD-3100 Audio Synchronizer. The output timers can
have different time values and can be turned on and off independently. Any timer can be
controlled by more than oneinput. Let’s say that one switcher effect needsa 1 frame
audio delay and another effect needs a 2 frame audio delay. Input #1 (or any other input)
can enable a1 frame delay in Timer #3 (or any other timer) and the associated AD-3100.
Any other input can be used to enable a 2 frame delay in the same timer.




DG-1200 User Manual

Pre-Delayed Audio Application

The most comprehensive solution is to add AD-3100 Audio Synchronizers ahead of the
audio mixer. This configuration ensures that al sources contributing to the program
output have the correct lip sync.

DG-1200 System Interconnect - Pre Delayed Audio Application
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For applications that require more than 5 audio inputs to be delayed, this solution is
scaleable with additional DG-1200s and AD-3100s.
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Post-Delayed Audio Application

In this simpler configuration, asingle AD-3100 Audio Synchronizer is added at the
output of the Audio Mixer. The amount of delay added to the audio path is chosen asa
compromise for the sources contributing to the program output in any given effect.

DG-1200 System Interconnect - Post Delayed Audio Application
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For example, in atypical newscast over the shoulder shot, the studio anchor has zero
video delay and the remote reporter (in the box) has 1 frame of video delay. Setting the
AD-3100 delay to between 0.5 and 1 frame is the best compromise for both sources. The
studio anchor’ s audio will be slightly late and the remote reporter’ s audio slightly early.
Choosing the optimum delay. Theresidual lip sync errors are reduced compared to doing
nothing at all.

Rapid Delay Change With Pitch Correction

The video delay of the DVE may be switched in and out of the program path severa times
inarelatively short time. Therefore, it is essentid that the audio delay “catch up” quickly.
The AD-3100 incorporates automatic pitch correction to allow rapid delay change
without introducing undesirable artifacts such as pitch shifts, clicks and popsin the
output.

Conventional audio synchronizerstypically limit the rate of change of delay to around
0.5% or less. Thismeansthat for a 1 frame video delay change at the beginning of a
program segment, the audio does not “catch up” until 10 or more seconds later. And
another 10 or more second “catch up” period occurs at the end of the segment when the
video delay reverts to normal.

The AD-3100 has an adjustable rate of delay change of up to 25%. So, in our example of
aone frame change in the video delay, the AD-3100 will “catch up” in just afew frames
—well before the viewer will notice.
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Specifications

DG-1200 Rear Panel
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Inputs

12 input channels each consisting of: Tally Input; Tally Enable On (GPI trigger); Tally
Enable Off (GPI Trigger). Each input can be selected for High=True or Low=True.

Each input channel can be set to operate with Tally only, GPI Start and Stop triggers
only, or Tally gated by GPI Start and Stop triggers. Any input channel can be selected to
control any timer output. All inputs are on terminal strips.

Outputs

5 independent timers provide TTL level steering pulses on BNC connectors (75 source
impedance) to control the delay of compatible audio synchronizers such as the AD-3100.
The range of delay isfrom 20 psec (nominally zero delay) up to 6.5 secondsin 100 psec
increments. Values can be entered and displayed in seconds, NTSC fields or PAL fields.

Power

External wall mount supply 110-120 VAC, 60 Hz
or 220-240 VAC, 50 Hz

Consumption 25W at 12VvVDC

Mechanical

Dimensions 19" x 1.75" x 9.2” (WHD)
(48.3cmx 4.5cmx 23.4 cm)

Weight 3.51b (1.6 kg)

Environmental

Operating temperature 0°Cto45°C

Storage temperature -25° Cto75° C

Humidity 10% to 95%, non-condensing

Specifications subject to change without notice.
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Standard Equipment Warranty

Pixel Instruments Corp. warrants that the goods sold under this contract will be free from
defectsin material and workmanship for aperiod of 1 year from the date of shipment
from Pixel’ s factory to the customer. Thiswarranty islimited to the repair and
replacement of parts and the necessary labor and services required to repair the goods, or
in Pixel’ s sole option, the replacement of the product with alike product. IT IS
EXPRESSLY AGREED THAT THISWARRANTY WILL BEIN LIEU OF ALL
OTHER WARRANTIES INCLUDING WARRANTIES OF FITNESS AND
MERCHANTABILITY.

Copyright

This Pixel Instruments Corp. User Manual is copyrighted with all rights reserved. Under
copyright law, this manual may not be copied in whole or in part without prior written
consent from Pixel Instruments Corp.

a 2004 by Pixe Instruments Corp.
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Safety

Do Not Operate in Explosive Atmospheres

Remember that, while extremely rare, el ectronic components can fail quite
catastrophically shooting sparks and flames for several feet. The DG-1200 is not
designed to be used in Explosive Atmospheres such as near or in aircraft or automotive
fueling facilities, grain storage or grinding facilities, or any other installation location
where a spark or ignition caused by the failure of an internal or external component could
cause an explosion or fire.

Maintain Adequate Ventilation

While the DG-1200 only dissipates 25 watts of power, without adequate ventilation this
amount of heat could become afire hazard, igniting plastic cabling or other flammable
materials. To prevent fire hazard it is necessary to ensure that the unit has adequate
natural convection ventilation, and that the vent openings in the sides of the unit are not
blocked. The ambient temperature of all parts of the case of the DG-1200 must be
maintained to a maximum temperature of 45 C.

Refer Service to Qualified Technicians

All servicing of the DG-12000, and especially that inside the unit, should be referred to
qualified service technicians who hold adequate and necessary training, licenses and
certificates as required in the user’ s facility.

Maintain The Safety Worthiness of The Product

When making repairs or modifications to the DG-1200, always replace parts with the
same voltage, current and temperature ratings as specified in the partslist. Note that
repairs with unapproved parts or any modifications from factory design will void the
warranty.

-10 -
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Technical Support

Contact Pixel Instruments Corp. Service Department at:

160 Albright Way, Suite B

Los Gatos, CA 95032-1822

Phone: (408) 871-1975

Fax: (408) 8871-1976

Email: service@pixelinstruments.tv

-11 -
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Installation

Mechanical

The DG-1200 should be bolted into a standard 19" rack with the supplied rack ears. The
DG-1200 does not have an internal fan. Therefore, when installing the unit, ensure that
the ventilation holes in the sides of the unit are not blocked by cables or other outside
items.

Power

The DG-1200 is supplied with a modular wall mounted AC power supply that supplies
12V DC to the unit. Before installing the power supply make sure that it is correctly
rated for the AC supply in your location (either 110-120V AC or 220-240 V AC). For
long term reliability it isimportant that the incoming power be free from excessive spikes
or brown out events as these can seriously shorten the life of the supply.

-12 -
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Connecting The DG-1200

All electrical connections are made on the rear panel.
DG-1200 Rear Panel

MER 5 TAW NAB\FON NPUTS L TALLYENABLE OFF INPUTS | TALLY INPUTS

..... 89101112 1234 123456789101112 1234 1234 101
.- [ o SRR B mmwl

Tally and GPI Inputs

We recommend the use of shielded twisted pairs for the wiring from the production
switcher or other source equipment to the DG-1200.

Using Tally and GPIs

The DG-1200 can operate with Tally only, Taly gated by GPI, or GPI only.

For Tally only operation, use the TALLY inputs but do not usethe TALLY ENABLE
ON and TALLY ENABLE OFF inputs. Make sure that the Tally Enable Flip Flop is set
to “Not Required” — see page 21.

For Taly gated by GPI operation, usethe TALLY inputsand the TALLY ENABLE ON
and TALLY ENABLE OFF inputs. Make sure that the Tally Enable Flip Flop is set to
“InUseto gate Tally” — see page 21.

For GPI only operation, usethe TALLY ENABLE ON and TALLY ENABLE OFF
inputs and set the Tally Input Polarity to High True (see step 4 on page 20) — the internal
pull up resistors will cause the Tally inputs to be on permanently.

Tally Enable On Inputs

TALLY ENABLE ON INPUTS 1
123456 789101112 1234

A GPI contact closure is programmed into a stored effect (e.g. EMEM or equivalent) in
the production switcher or other processing equipment. This GPI output is used as an
Enable On input to the DG-1200.

1. Removethe 12 position terminal strip from the TALLY ENABLE ON INPUTS
connector and the 4 position terminal strip from the ground connector.

-13-
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Strip the ends of atwisted pair cable and insert one wire into the #1 input of the
TALLY ENABLE ON INPUTS terminal strip and the other wire into the GROUND
terminal strip. Tighten the cable clamping screws securely.

Repeat step 2 for the other inputs (2 through 12).
Insert the terminal strips into the unit.

Connect the other ends of the twisted pair(s) to the GPI output connector of the
switcher or other source equipment.

Tally Enable Off Inputs

TALLY ENABLE OFF INPUTS L
123456789101112 12 3 4

A second GPI contact closure is programmed into a stored effect (e.g. EMEM or
equivalent) in the production switcher or other processing equipment. This GPI output is
used as an Enable Off input to the DG-1200.

1.

Remove the 12 position termina strip from the TALLY ENABLE OFF INPUTS
connector and the 4 position terminal strip from the ground connector.

Strip the ends of atwisted pair cable and insert one wire into the #1 input of the
TALLY ENABLE OFF INPUTS terminal strip and the other wire into the GROUND
terminal strip. Tighten the cable clamping screws securely.

Repeat step 2 for the other inputs (2 through 12).
Insert the terminal strips into the unit.

Connect the other ends of the twisted pair(s) to the GPI output connector of the
switcher or other source equipment.

-14 -
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Tally Inputs

1 TALLY INPUTS
1234 123456789101112

1. Removethe 12 position terminal strip from the TALLY INPUTS connector and the 4
position terminal strip from the ground connector.

2. Strip the ends of atwisted pair cable and insert one wire into the #1 input of the
TALLY INPUTS terminal strip and the other wire into the GROUND terminal strip.
Tighten the cable clamping screws securely.

3. Repeat step 2 for the other inputs (2 through 12).
4. Insert the terminal stripsinto the unit.

5. Connect the other ends of the twisted pair(s) to the TALLY output connector of the
switcher or other source equipment.

-15-
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Timer Outputs

TIMER 1

77T NN

TIMER 2

PN

TIMER 3

/% N

TIMER4 TIMERS5

7o\ R\

Standard 75 video cables (BNC to BNC) are used to connect the DG-1200 Timer
Outputs to the Remote Delay input of the AD-3100 Audio Synchronizer.

Power

The DG-1200 does not have a power on/off switch.

POWER
+12VDC

©

1. Plug the modular power supply into a standard AC outlet.

2. Connect the power cord from the power supply to the power connector on the rear of
the DG-1200.

Remote Control (RS-232)

REMOTE
(RS232)

0oo0o00O0
ocooo

This 9-pin D connector is not used in this product.

-16 -
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Operation

Control Panel and Display

Status and menu selections are shown on the display. The array of push buttons provides
access to all operating modes and parameters.

MODE (o
- & @
SCROLL o s
DISPLAYMODE 7 8 9
& @&
ENTER . (o] + ) —

When the unit is powered up, the firmware revision number is displayed for about 2
seconds followed by the Active Tally Display shown below.

@& @& @ @

SCROLL 4 5
Hiot v @ @®

L e o DISPLAY MODE 7 8
AT BRI o @
ENTER ; o /=

This shows the current state (1 = Tally On, 0 = Tally Off) for each of the 12 “qualified”
tally inputs. A “qualified” tally is one that has been gated by GPI enable pulses (if the
unit is set up for GPI gating). Otherwise, a“qualified” tally isthe same asthe raw tally
input.

Using ENTER To Save Settings

After entering values or changing a parameter, press ENTER to save the new setting in
non-volatile memory. If you do not press ENTER the new setting will be used for the
current session but will not be retained when you power down.

-17 -
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Setting Time Delay Values and Output Polarity

Each of the 12 Tally/GPI inputs has atime delay (from 0 to 6.5 seconds) assigned to it.

1.

2.

3.

MODE 1 2

@ @& @
SCROLL 4 5
= - @& @
DISPLAY MODE 7 8 9
- @&
ENTER . O /=

Press the MODE button to select the GPI/Tally entry mode.

Use the numeric keypad to select the GPI/Tally input (1-12) that you want to
program and press ENTER.

The current delay assigned to the selected GPI/Tally input will be displayed.

MODE 1 2
@ @& @&

SCROLL 4 5
o DISPLAY MODE 7 8 9
4 & @&
ENTER . OF &/~

Note that the display may be in milliseconds or fields (NTSC or PAL) depending
on the Display Mode described below.

Use the numeric keypad to enter anew delay value and press ENTER. Note that
if the display isin mS, you can enter any value in tenths of milliseconds from 0 to
6553.5. If thedisplay isin NTSC fields. you can enter avalue in tenths of fields
from0to 394.2. If thedisplay isin PAL fields. you can enter avaue in tenths of
fieldsfrom O to 327.6.

-18 -
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5. Press MODE to advance to the Output Timer Polarity mode. Use the numeric
keypad to select an output timer (1-5) and display the current polarity.

6. For operation with Pixel Instruments Audio Synchronizers such as the AD-3100,
the output polarity must always be HIGH TRUE. In this condition, the high
duration of the output pulse is equal to the required audio delay. To change the
output polarity, press any numeric key (0-9) and press ENTER.

7. Press MODE to return to the Active Tally display.

8. Repeat steps 1 through 7 to program times associated with other GPI/Tally inputs
and the polarity of other output timers.

Configuring The GPIl/Tally Inputs

Any GPI/Taly Input can control any of the 5 output timers.

1. After selecting a GPI/Tally input (steps 1 and 2 above) you will be at the GPI
Time Delay screen. Y ou can change the time delay setting at this point if
necessary.

-19 -
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2. Press SCROLL to display the current timer associated with the selected GPI/Tally
input (1 through 5, or in this case - None).

3. Usethe numeric keypad to select an output timer (1 through 5) and press ENTER
to save the selection.

4. Press SCROLL to display the input polarity for the current Tally input.

If necessary, press any numeric key (0-9) to toggle the Tally input polarity and
pressENTER..

-20 -
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5. Press SCROLL to display the status of the Tally Enable Flip Flop.

In this example, “Not Required” means that the selected Tally input is not being
gated by GPI enable and disable signals.

6. Pressany numeric key (0-9) to enable GPI gating and press ENTER. The display
will update to confirm that the enable flip flop isnow in use to gate the Tally
input.

7. Press SCROLL to display the current polarity of the GPI enable/disable inputs.

If necessary, press any numeric key (0-9) to toggle the GPI enable/disable polarity
and press ENTER.

8. Press SCROLL to return to the GPI Time Delay screen.

-21 -
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Changing The Time Display Units

Times can be entered and displayed in milliseconds, NTSC fieldsor PAL fields. Starting
from the GPI Time Delay screen:

1. PressDISPLAY MODE to select NTSC Fields mode:

2. PressDISPLAY MODE again to select PAL Fields mode:

3. Select the desired display mode and press ENTER to save your selection.

-22-
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Displaying Input and Output States

The state of the DG-1200 inputs and outputs can be displayed for diagnostic purposes.
Starting from the Active Tally display shown below:

Press the SCROLL button to step through the following choices:

Tally Inputs — displays the raw tally inputs before they are qualified.

Enable Flip Flop Set Input — displays the Tally Enable On Inputs. If short duration
GPI pulses from the switcher are used, the momentary “1” display on this screen may
be difficult to see.

-23-
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Enable Flip Flop Reset Input - displays the Tally Enable Off Inputs. If short duration
GPI pulses from the switcher are used, the momentary “1” display on this screen may
be difficult to see.

Tally Enable Flip Flops — displays the output state of the Enable Flip Flops. A “0”
means that the Tally input is not enabled. A “1” meansthat the Tally is enabled.

Timer Outputs On — displays which of the 5 timer outputs currently have a non-zero
time. Thedisplay “None” meansthat all 5 timers are currently calling for zero delay.
Each timer that is On is demanding a non zero audio delay from the associated AD-
3100 Audio Synchronizer. Notethat all 5 timers can be active simultaneously with
one demanding a different delay.

-24-
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Pin Number Display

For each of the input and flip flop displays, you can press DISPLAY MODE to display
the input pin numbers (1 through 12) on the top row.

Factory Default Settings

The DG-1200 can be reset to the factory defaults as follows:

1. Power down by removing the power plug from the rear of the DG-1200.
2. Pressand hold the MODE and 3 buttons (top right and top left).

3. Power up by inserting the power plug in the rear of the DG-1200.

4. After the ACTIVE TALLY S message goes away, release the MODE and 3 buttons to
restore the factory default settings.

5. Recycle the power off and on to perform alegal reset.
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