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1. OVERVIEW

The 7721DE4-HD Quad Serial data embedder inserts 4 x RS-232 or RS-422 serial data streams and GPI
contact closure information into a 270 Mb/s SD-SDI or 1.5Gb/s HD-SDI video signal. The RS-232/422
serial data and GPI information are first formatted into an AES audio signal, then embedded into the video
stream according to SMPTE 272M-A for SD-SDI and SMPTE 292M for HD-SDI. A data error detection
and correction scheme is also applied to maintain data integrity for the data de-embedder at the receiver
end. Atthe embedded packet layer, data packets resemble and have the same group DIDs as embedded
audio packets. The data is packetized and inserted into the AES sub-frame according to SMPTE 337M.

The 7721DE4-HD module also has the ability to insert Active Format Descriptor (AFD) packets into the
VANC of the output video. This can be done in a static, pass-through check, or GPI controlled method or
combination of these.

Adding the +GPIl option to the encoder allows the user to encode remote control contact closure
information in VITC (SD) or ATC (HD) user bits instead of encoding the GPI information into the AES
embedded data stream. This feature allows the user to use the six parallel remote control inputs to set
one of the six remote control user bit patterns. At the decoder end the model 7721DD4-HD+GPI Decoder
module decodes the remote control user bits and outputs them on six open collector outputs.

The +SCTE104 option on the encoder allows the user to insert SCTE104 messages into the VANC. Each
of the six GPI's is tied to a custom SCTE104 message, and when the GPI is activated (user selectable
HIGH or LOW) a SCTE104 message is inserted.

The +VANC option on the encoder allows the user to insert serial data into a customer VANC packet
instead of encoding it into the AES embedded data stream.

The 7721DE4-HD series modules occupy one card slot in the 3RU frame (7700FR-C), which will hold up
to 15 modules or one slot in the 1RU frame (7701FR), which will hold up to three modules. The
7721DE4-HD series modules may also be used in a standalone unit (S7701FR).

Features:
e Automatic detection of SD-SDI or HD-SDI video input
4 x RS-232/422 serial inputs with selectable baud rate
Parity selection: none, even or odd
Support serial input with BREAK character according to SMPTE 207M
Packetize data into sub-frame AES format according to SMPTE 337M
Share the same group DIDs as for embedded audio, selectable from group 1 to 4
Group selection for mapping data into one of four Audio Groups
Redundant data transmission to allow data error detection and correction at the receiver end
Automatically remove the existing embedded packets when the conflict of group DID occurs
Six GPI inputs to embed simple control information into the video input
Card edge LEDs indicate video signal and data presence, cable equalization and module faults
Smart AFD Insertion (SMPTE 2016), via GPI or SNMP
Inserts SCTE104 DPI messages as per SMPTE 2010 (+SCTE104 option)
Inserts up to four serial RS-232/422 data streams into VANC (+VANC option)
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Additional Features with +GPI Option Installed:

e Transmits remote control contact closure information in VITC or ATC user bits (instead of encoding
the GPI information into AES data)

Additional Features with +SCTE104 Option Installed:
e Transmits up to six SCTE104 DPI messages as per SMPTE 2010, triggered by GPI’s.

Additional Features with +VANC Option Installed:
o Transmits serial data in a user selectable VANC packet, instead of encoding in AES data.

HD/SD-SDI HD/SD-SDI
Input 3
P H Outputs
SCTE 104 GPI Trigger . Serial Data
@ Srsntg:;A:rD —» VANC —p»| Insertion eroiél;?rLO —| Inserter D 1
P H Injector VITC/RP188 9 VANC Space LD Q
H ° 2
{+SCTE104 Option +GPI Option A +VANC Option
6 x GPI A A A
5 oo |6 6 x GPI
z3 aa |4 ' Data
o == 12 Receiver > Data
L= |L Conditioner
2 &
4l oo 4
S oa |3 4 x Serial > §§|2|32/422/
Sofme |2 o Data nserter
H IEE Receiver
- + RS-232/422
4 x RS-232/422 1 OF
2< ' VistaLINK®
Status s 0 Interface
& Control
O < >
HHEHH |
Alphanumeric Card Edge
Status Display

Figure 1-1: 7721DE4-HD-HD Block Diagram
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2. INSTALLATION

The 7721DE4-HD module comes with a companion rear plate that has 3 BNCs and a 16 pin removable
Terminal Strip Connector. For information on mounting the rear plate and inserting the module into the
frame see section 3 of the 7700FR chapter.

O

7721DE4-HD

HD INPUT

l—BYPASS |

‘ .@. .'.

o ANIFA w N = F I—HDOUTPUT—I

PIN 1> <PIN2

Rx DATA

aw=iFd 0N =

GPI

PIN 153> <PIN16

2
3

Figure 2-1: 7721DE4-HD Rear Panel

Some early versions of the 7721DE rear plate silkscreen were incorrect. Please
compare your 7721DE4-HD rear plate to Figure 2-1. Ensure your Rx DATA Polarities
g on your rear plate (+ and -) are correct and match the above drawing. Negative (-)
Polarity is the left set of pins and positive polarity (+) is the right set of pins. If
polarities are reversed on your rear panel, silkscreen, please note and correct.
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2.1. VIDEO INPUTS AND OUTPUTS

HD INPUT:  Input BNC connector for 10-bit serial

SMPTE 259M-C or SMPTE 292M standards.

digital video signals compatible with the

HD OUTPUT: There are two BNC connectors with reclocked serial component video outputs, compatible
with the SMPTE 259M and SMPTE 292M standard. These outputs contain the input video
with the data from the RS-232/422 and GPI ports embedded in accordance with the
SMPTE 337M. The top output is protected by a bypass relay, which will activate in the
event of power loss to the module. The remaining output is not bypass protected.

When the +GPI option is installed, these outputs will also have ATC (HD) or VITC (SD)
time code inserted with GPI information encoded into the user bits.

2.2.  TERMINAL STRIP INPUTS

The 7721DE4-HD modules have a 16 pin terminal block containing 4 serial data port inputs and six GPI
inputs. The input cables can be secured into the removable portion of the terminal strips using a small
screwdriver. The removable part of the terminal strip is then inserted into the rear panel.

Table 2-1 shows the pin out of the Terminal Block labeled RX DATA. Note the location of pins shown in

Figure 2-1.

Pin Rear Panel RS-422 IN Description RS-232 IN Description
Number Reference

1 RX Data - 1 DATA 1IN 422 Receive Data - DATA 1IN 232 | RXD for UART 1
2 RX Data +1 DATA 1IN 422 Receive Data +

3 RX Data - 2 DATA 2 IN 422 Receive Data - DATA 2 IN 232 | RXD for UART 2
4 RX Data + 2 DATA 2 IN 422 Receive Data +

5 RX Data - 3 DATA 3 IN 422 Receive Data - DATA 3IN 232 | RXD for UART 3
6 RX Data + 3 DATA 3IN 422 Receive Data +

7 RX Data - 4 DATA 4 IN 422 Receive Data - DATA 4 IN 232 | RXD for UART 4
8 RX Data +4 DATA 4 IN 422 Receive Data +

9 + Digital Ground

10 + Digital Ground

11 GPI'1 General Purpose Input 1

12 GPI 2 General Purpose Input 2

13 GPI 3 General Purpose Input 3

14 GPI 4 General Purpose Input 4

15 GPI 5 General Purpose Input 5

16 GPI 6 General Purpose Input 6

Table 2-1: RX DATA Terminal Block Input

The RS-232 or RS-422 inputs are located on pins 1 through 8. Common digital grounds are shared for all
the Data Inputs, located at Pins 9 and 10.
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Page-4




r'z 7700 MultiFrame Manual
eve ® 7721DE4-HD Quad Data Embedder

Some early versions of the 7721DE rear plate silkscreen were incorrect. Please
compare your 7721DE4-HD rear plate to Figure 2-1. Ensure your Rx DATA Polarities
g on your rear plate (+ and -) are correct and match the above drawing. Negative (-)
Polarity is the left set of pins and positive polarity (+) is the right set of pins. If
polarities are reversed on your rear panel silkscreen, please note and correct.

2.2.1. RS232 Data Ports

To transfer RS-232 data, first set jumper J33 to RS-232 mode. Connect your RS-232 TX signal to the pin
marked RX DATA - #. See Table 2-1 as reference. Connect the ground signal from your RS-232 source
to GROUND pins 9 or 10. Configure the Port settings via the card edge menu. (See Section 5.12.)

2.2.2. RS422 Data Ports

To transfer RS-422 data, first set jumper J33 to RS-422 mode. Connect your RS-422 TXD + and TXD -
source signals to RX DATA + and RX DATA - # pins. See Table 2-1 as reference. Connect the ground
signal from your RS-422 source to GROUND Pins 9 or 10. Configure the Port settings via the card edge
menu. (See Section 5.12.)

2.2.3. General Purpose Inputs

The user can activate GPIs simply by connecting the GPI input pins (PINS 11-16) to Ground. This can be
done with a button, switch, relay or an open collector transistor. On the standard version, the GPI
information is embedded into the data stream and will activate the corresponding GPO outputs on the
7721DD4-HD Data De-embedder. They can be used to pass simple contact closure information along
with the video signal.

When the +GPI option is fitted the GPI information is encoded in VITC (for SD inputs) or RP188 ATC (for
HD inputs) user bits instead of encoding the GPI information into the AES embedded data stream. See
section 5.12.

When using the GPI's to control AFD insertion, they can be configured to be active low or active hi (+5 or
12 V). See section 5.3.
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3. SPECIFICATIONS

3.1. SERIAL VIDEO INPUT

Standard: SMPTE 259M C, SMPTE 292M

Connector: BNC per IEC 169-8

Equalization: Automatic 300m @ 270 Mb/s, 100m @1.5Gb/s
with Belden 1694A or equivalent cable

Return Loss: >15dB up to 1.5Gb/s

3.2. SERIAL VIDEO OUTPUTS WITH EMBEDDED DATA

Number of Outputs: 2 output (bypass relay protected)

Standard: same as input

Connectors: BNC per IEC 169-8

Signal Level: 800mV nominal

DC Offset: oV £0.5vV

Rise and Fall Time: 600ps nominal SD-SDI, 200ps nominal HD-SDI
Overshoot: <10% of amplitude

Return Loss: > 15 dB up to 1.5Gb/s (Relay Protected)

> 10 dB up to 1.5Gb/s
Wide Band Jitter: < 0.2 Ul

3.3. DATA INPUT

Standard: 4 x RS-232 or RS-422

Connector: Terminal Block

Baud Rate: 110*, 300*, 600*, 1200*, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200
* not available on +VANC option

Format: 5-8 bits, parity (none, even or odd), 1 or 2 stop bit

3.4. GENERAL PURPOSE INPUTS

Number of Inputs: 6

Type: Opto-isolated, active low (or active high configurable in AFD and SCTE104 modes)
Connector: Terminal Block
Signal Level: pull up to +5V or +12V nominal (jumper selectable)

3.5. TIME CODE (+GPI OPTION ONLY)

3.5.1. Ancillary Time Code Generator/Reader (ATC) - HD Video Standards Only

Standard: SMPTE RP188
Generator Lines: VITC packets — Line 9, 571; LTC packets — Line 10 as per RP188
Reader Line: Autodetect
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3.5.2.  Vertical Interval Time Code Generator/Reader (VITC) - SD Video Standards Only

Standard: SMPTE 12M, SMPTE 266M D-VITC
Line Range:
525i/59.94: 10to 21
625i/50: 6 to 22
Generator Lines: Follows input VITC or user selectable when no input VITC
Reader Line: Autodetect or user selectable

3.6. EMBEDDING DELAY

3.6.1. Video I/O Delay

The video I/O delay is approximately one line.

3.6.2. Data Embedding Delay — Serial Ports
Average Latency:  1200us +/- 20% (All Baud rates)

3.6.3. Delay For Data Embedding - GPI Signals
Average Latency:  20us +/- 10%

3.6.4. Delay For Time Code Embedding - GPI Signals (+GPI Option Only)

Encoding Latency: 1 frame plus GPI sampling delay
(GPI inputs sampled once per frame at beginning of field 1)

3.7. ELECTRICAL

Voltage: +12VvDC
Power: 12 Watts
EMI/RFI: Complies with FCC Part 15, class A and EU EMC directive

3.8. PHYSICAL

7700 or 7701 Frame Mounting:
Number of Slots: 1

Stand Alone Enclosure:

Dimensions: 14“Lx45“Wx19“H
(355 mm L x 114 mm W x 48 mm H)
Weight: approx. 1.5 Ibs. (0.7 Kg)
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4. STATUS INDICATORS

The location of the status LEDs is shown in Figure 6-1.

4.1. MODULE STATUS LEDS
MODULE OK: This Green LED will be On when the module is operating properly.

LOCAL FAULT: This Red LED makes it easy to identify one module in a frame that is missing an
essential input or has another fault.

The LED will blink on and off if the microprocessor is not running.

The LED will be on solid when input video is missing or audio is missing from both
AES inputs or there is a fault in the module power supply.

VIDEO PRESENT: This Green LED will be On when there is a valid video signal present at the module
input.

AUDIO: This Green LED will be On when there is embedded audio/data present.

4.2. AUDIO/DATA GROUP STATUS LEDS

Four LEDs located on the lower end of the module (opposite the Card Edge Display) indicate the status of
the audio/data groups. Group LED 1 is located closest to the center of the module.

Egg’l Colour Group Status

1 Off There is no group 1 data present on the input port
On/Pulse | Group 1 data is being encoded/decoded

5 Off There is no group 2 data present on the input port
On/Pulse | Group 2 data is being encoded/decoded

3 Off There is no group 3 data present on the input port
On/Pulse | Group 3 data is being encoded/decoded

4 Off There is no group 4 data present on the input port
On/Pulse | Group 4 data is being encoded/decoded

Table 4-1: Data Status LEDs
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5. CARD EDGE MENU SYSTEM

5.1.  NAVIGATING THE MENU SYSTEM

You can use the toggle switch to move up and down the list of available parameters to adjust. To adjust
any parameter, use the toggle switch to move up or down to the desired parameter and press the
pushbutton. Using the toggle switch, adjust the parameter to its desired value. If the parameter is a
numerical value, the number will increase if you push up on the toggle switch and decrease if you push
down on the toggle switch. If the parameter contains a list of choices, you can cycle through the list by
pressing the toggle switch in either direction. The parameter values are changed as you cycle through the
list.

When you have stopped at the desired value, depress the pushbutton. This will return to the parameter
select menu item you are setting (the display shows the parameter hame you were setting). To change
another parameter, use the toggle switch to select other parameters. If neither the toggle switch nor
pushbutton is operated for several seconds the card edge control will exit the menu system and return to
an idle state.

On all menus, there is an extra selectable item: BACK. Selecting BACK will take you to the previous menu
(the one that was used to get into the current menu). On the main menu, BACK will both take the user to
the normal operating mode (indicated by the moving line on the card edge display).

Not all functionality is accessible through the card edge controls. See VistaLINKg
,Ef Section 7 for the full list of controls available through SNMP.

5.2. TOP LEVEL MENU STRUCTURE

Table 5-1 gives a brief description of the top level of the menu tree that appears when you enter the card
edge menu system. Selecting one of these items will take you down into the next menu level to set the
value of that parameter. The details of the each of the menu items are described in sections 5.12.1 to
5.16.
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AFD Configures Active Format Descriptor (AFD) parameters.
GPIL Embedded LTC GPI Option.

GPIV Embedded VITC GPI Option.

PRST Performs a factory reset.

DSPL Controls the display orientation.

LOV Controls the loss of video mode.

ABIT Sets the audio bit resolution encoding.

VDUR Sets the duration of VITC loss for alarming.

R188 Controls which RP188 timecode is used.

DLAY Configures the delay between incoming GPls. (+GPI option)
VGLN Sets the lines for generated VITC lines. (+GPI option)
VRLN Sets the range for read VITC lines. (+GPI option)

VID Sets the input video standard.

EMB Enables or disables the data embedders.

HANC Allows the user to Clean or Pass upstream HANC data.
PRT1 Allows the user to configure the settings for Port 1.
PRT2 Allows the user to configure the settings for Port 2.
PRT3 Allows the user to configure the settings for Port 3.
PRT4 Allows the user to configure the settings for Port 4.

Table 5-1: Top End Menu Structure
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5.3. ACTIVE FORMAT DESCRIPTOR (AFD) CONTROL

Active Format Description (AFD) is intended to guide downstream equipment regarding the display of
aspect ratio. It is implemented as an embedded packet within the video stream. This packet contains
information such as the aspect ratio formatting of the original material, how the material is currently
formatted and the primary and secondary ways that the video is best displayed. This information
determines whether the video should be letterboxed, pillarboxed, 4:3 or 16:9.

MODE

Sets the AFD Embedding Mode.

LINE

Sets what line AFD codes will be embedded on.

GPI

Loads the GPI to be configured by the following six menu
items.

CODE

Sets the AFD code to be embedded.

AR

Sets the aspect ratio of the source frame.

BARS

Sets the bar data bar type.

BAR1

Sets the first bar data value.

BAR2

Sets the second bar data value.

GPIM

Controls the GPI active condition.

Table 5-2: AFD Menu Control
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5.3.1. Configuring AFD Embedding Mode

| AFD This parameter sets the AFD embedding mode.
| MODE

PASS Selecting PASS will pass through existing AFD codes.
BLCK
FI Selecting BLCK will erase any incoming AFD codes.
Cl
G_FI Selecting FI will allow static AFD insertion while block incoming AFD.
G_ClI

Selecting Cl will perform a check and insert. If AFD is present, it will be passed
through. If it is not present, then a static AFD code will be inserted.

Selecting G_FI or G_CI will perform GPI controlled functionality of the FI or ClI
commands respectively. When the GPI is active, the commands will be the same as
the FI or CI commands. When it is inactive, incoming AFD will be passed-through.

5.3.2. Configuring the AFD Line Number

| AFD This parameter sets which line AFD packets will be embedded on.
| LINE

7-24 (12)

5.3.3.  Configuring Dynamic GPI Control

| AFD This parameter sets which GPI will be configured by the remaining menu settings.
| GPI GPI 1-6 can be selected corresponding to the physical GPI inputs.
NONE
1-6 A selection of NONE control static GPI insertion.

Once the Dynamic GPI Control is configured (i.e. GPI 1), the remaining AFD parameters
/@ will apply to the selected GPI.
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5.3.4. Configuring the AFD Insertion Code

| AFD Sets the AFD code that is inserted. Refer to Figure 5-1 for a visualization of each
| CODE code. These codes are used in conjunction with the AR parameter.
0 0000
2 0010
3 0011
4 0100
8 1000
9 1001
10 1010
11 1011
13 1101
14 1110
15 1111
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Original 4:3 coded frarme

nooo

Undefined

-Code 0000 indicates that information is
unavailable, therefore video equipment
should interpret active farmat the same as
coded frame unless 'bar data’ is available
-May not be supported worldwide

-Should be uged with caution

oo1o

16:8 image attop of frame

-May not be supported worltwide
-8hould be used with caution

oo11

14:9image attop of frame

-May not be supported worltwide
-8hould be used with caution

o100

‘Wider than 16:9 image

centered in frame

-Bar data should always be associated with
AFD code 0100 to signal the exact size of
letterhox bars.

-May not he supported warldwide

-Should be used with caution

1000
Full frame image
Same as coded frame

1001

4:3 image centered in frame

-For a 4:3 frame, AFD code 1001 resulted
inthe same image as AFD code 1000,
therefore code 1000 is preferred coding
in such cases.

IBENE
-

1010

16:8 image centered inframe

-All irmage area is protected, therefore
cropping is not allowed and only letterbox
format can be used

1011
14:8 image centerad infrarme

1101

4:3 image with

alternative 14:9 center cut

-14:9image area is protected

-Vigual infarmation outside protected area
may e cropped with minimum impact
for the viewrer,

1110

16:9 image with

alternative 14:9 center cut

-14:3image area is protected

“Wigual information outside protected area
may be crapped with minimurm impact
farthe viewer.

1111

16:9 irnage with

alternative 4:3 center cut

-4:3image area is protected

-Vigual infarmation outside protected area
may e cropped with minimum impact
for the viewer,

Original 16:9 coded frame

oooo

Undefined

-Code 0000 indicates that information is
unavailable, therefore video equipment
should interpret active format the same ag
coded frame unless ‘har data'is available
-May not be supported worldwide

-Should be used with caution

no1o

16:9image

Same as coded frame

-Fora 16:9rame, AFD code 0010 resulted
inthe same image as AFD code 1000,
therefore code 1000 is preferred coding
in such cases

no11

148 image

Same as coded frame

-Fora 16:9rame, AFD code 0011 resulted
inthe same image as AFD code 1011,
therefore code 1000 is preferred coding
in such cases

o100

Wider than 16:9 image

centered in frame

-Bar data should always be associated with
AFD code D100 10 signal the exact size of
letterho: bars.

-May not be supported worldwide

-Should be uged with caution

1000
Full frame image
Same as coded frame

1001
4:3 image centered in frame

1010

16:9 irnage full frame

-All image area is protected, therefore
cropping is not allowed

1011
149 image centered in frame

10

4:3 Image with

alternative 14:9 center cut

-14:9image area is protected

-isual information outside protected area
may e cropped with minimurm impact

far the viewer,

1110

16:9 image with

alternative 14:9 center cut

-14:9image area is protected

-isual information outside protected area
may e cropped with minimurm impact
far the viewer.

M1

16:9 image with

alternative 4:3 center cut

-4:3image area is protected

-isual information outside protected area
may e cropped with minimurm impact
for the viewer

Figure 5-1: AFD Control Codes
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5.3.56. Configuring the Aspect Ratio of the AFD Code

| AFD This parameter sets whether the original frame is 4:3 or 16:9 aspect ratio coded.
| AR
4x3 A selection of 4x3 will choose AFD codes from the 4:3 selections.
16x9
A selection of 16x9 will choose AFD codes from the 16:9 selections.

5.3.6. Configuring the Bar Type For Bar Data

| AFD This parameter sets the type of bars that are on the picture when using bar data.
| BARS
PLLR A selection of PLLR will be valid for video that has bars on the sides (pillarboxed).
LTTR
A selection of LTTR will be valid for video that has bars on the top and bottom
(letterboxed).

5.3.7. Configuring the Size of the First Bar

| AFD
BAR1

This parameter sets the size of the first bar, as selected under Bar Type.

The values available in this field will depend on the input video format.

5.3.8. Configuring the Size of the Second Bar

| AFD
BAR2

This parameter sets the size of the second bar, as selected under Bar Type.

The values available in this field will depend on the input video format.

5.3.9. Configuring the GPI Active Condition

| AFD This parameter sets the GPI active condition for the selected GPI.
| GPIM
NONE A selection of NONE will disable the GPI for AFD insertion.
LOW
HIGH A selection of LOW will make the GPI active LO.
A selection if HIGH will make the GPI active HI (+5 or 12 V, jumper selectable).
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5.4. EMBEDDED LTC GPI CONTROL

| GPIL

NONE
UPSG
COMG
LCLG

This parameter sets how GPIs will be inserted into incoming LTC timecode. This
menu option will only be available if LTC or BOTH are selected under RP188.

A selection of NONE will send out LTC timecode with no GPIs encoded.
A selection of UPSG will send out LTC time code with previously upstream GPIs.
A selection of COMG will combine local and upstream GPIs in the LTC.

A selection of LCLG will encode only local GPIs in LTC.

5.5. EMBEDDED VITC GPI CONTROL

| GPIV

NONE
UPSG
COMG
LCLG

This parameter sets how GPIs will be inserted into incoming VITC timecode. This
menu option will only be available if VITC or BOTH are selected under RP188.

A selection of NONE will send out VITC timecode withy no GPI's encoded.
A selection of UPSG will send out VITC time code with previously upstream GPIs.
A selection of COMG will combine local and upstream GPI’s in the VITC.

A selection of LCLG will encode only local GPIs in VITC.

5.6. FACTORY RESET CONTROL

| PRST

0000
FACT

This parameter will perform a factory reset, when FACT is selected, all parameters
will be restored to a preset default.

5.7. CARD-EDGE DISPLAY CONTROL

| DSPL

VERT
HORZ

This parameter sets how the card-edge LED display is oriented.

Selecting VERT will cause it to be displayed vertically. (Suited for insertion in a
standard 3RU frame).

Selecting HORZ will cause it to be displayed horizontally. (Suited for insertion in a
1RU or standalone frame).

5.8. LOSS OF VIDEO MODE CONTROL

| LOV

BLUE
BLCK

This parameter sets the output display when no video is applied on the input. Note
that the module will always have a video output, therefore GPIs, and data, etc. are
always passed through.
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5.9. AUDIO BIT ENCODING CONTROL

| ABIT This parameter sets the resolution of audio bit encoding.
AUTO
16BT
20BT
24BT

5.10. VITC LOSS FRAME DURATION

| VDUR This parameter sets how many frames will pass without VITC present before a VITC
| 0001-0060 loss alarm is raised.

5.11. RP188 TIME CODE CONTROL

| R188 This parameter sets which RP188 time code will be used for GPI insertion.
VITC
LTC A selection of BOTH will find valid time code in either VITC or LTC, and use that for
BOTH GPI insertion.

5.12. GPI USER BIT REMOTE CONTROL OPTION (+GPI OPTION)

When the +GPI option is fitted, the 7721DE4-HD+GPI allows the user to encode remote control contact
closure information in VITC (for SD inputs) or RP188 ATC (for HD inputs) user bits instead of encoding
the GPI information into the AES embedded data stream. Incoming timecode (VITC or ATC) will be
passed through with the user bits modified. If there is no incoming timecode, then the 7721DE4-HD+GPI
will generate VITC or ATC depending on the video format. This feature allows the user to use the six
parallel remote control inputs on the 7721DE4-HD+GPI to set one of the six remote control user bit
patterns. At the decoder end the 7721DD4-HD+GPI ATC GPI Decoder module decodes the remote
control user bits and outputs them on six open collector outputs.

The User bit remote control works on one of two modes. In immediate mode, the GPI1 to GPI6 inputs are
used to set special codes in the timecode user bits as long as the GPI is closed to ground. When the
7721DD4-HD+GPI decodes these special user bit codes it closes the corresponding GPO output. In
deferred GPlI mode the GPI input to the encoder card occurs a fixed number of frames (user
programmable on the encoder using the DLAY menu item) before the user actually wants the GPO
Output to occur at the decoder. When the GPI input occurs at the encoder, a special code is sent in the
user bits indicating the amount of delay and which GPI should activate. When the decoder receives this
code, instead of outputting the GPO immediately, it will start a countdown timer and output the GPO at the
delayed time. In addition, the encoder will output a second user bit code at the delayed time. The
decoder will receive this code at the same time as its countdown reaches zero and output a GPO based
on one or the other or both of these codes. This redundancy provides protection for lost contact closure
data due to breakups in the video path between the encoder and decoder.

When the 7721DE4-HD+GPI is operated in immediate mode with standard definition video, its VITC GPI
encoding may be decoded with the 7721DD4-HD+GPI as well as the 7721GPI-D VITC GPI decoder
modules. When you are using deferred mode you must use the 7721DD4-HD+GPI as a decoder.
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When the 7721DE4-HD+GPI is operated with high definition video, its ATC GPI encoding may be
decoded with the 7721DD4-HD+GPI (in immediate or deferred mode) decoder modules. If the video is
downconverted using a 7710DCDA or similar downconverter that passes the timecode through to the
downconverted output, the encoded GPI signals can be decoded by the 7721GPI-D SDI decoder, in

immediate mode only. When you are using deferred mode you must use the 7721DD4-HD+GPI as a
decoder.

When the 7721DD4-HD+GPI is operated with high definition video, its ATC GPI decoder is compatible
with the 7721DE4-HD+GPI (in immediate or deferred mode) as well as the HD9010TM.

The parallel port pin designations for the various encoders are shown in Table 5-3. Table 5-3 also shows
the corresponding output pins of the various decoders and the user bits that control them.
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GPI | HD9010TM | 7721DE4-HD+GPI 7721DD4-HD+GPI | 7721GPI-D User Bit
PIN (IN) PIN (IN) PIN (OUT) PIN (OUT) | Databyte 1
1 1 11 11 4 81
2 8 12 12 8 82
3 4 13 13 3 84
4 9 14 14 1 88
5 5 15 15 13 90
6 2 16 16 14+ A0

5.12.1.

Table 5-3: GPI I/O Mapping (+GPI option installed)

The menu items described in sections 5.12.1 to 5.12.3 are used to configure the GPI functions of the
embedder when the +GPI option is fitted. These menu items are not available in the standard version.

Configuring the GPI Delay

| DLAY

0000

0000 to 1023

The DLAY menu is used to configure the delay (in frames) between GPIs
that are transmitted over VITC. The range of the parameter is 0 to 1023

frames.

The default value is 0 frames of delay between GPIs.

5.12.2. Setting the VITC Generator Lines

The VGLN menu sets the lines to generate VITC for standard definition video formats. The chart below
Sections 5.12.2.1 to 5.12.2.2 give detailed information

shows the items available in the VGLN menu.

about each of the menu items.

LN 1

Sets the value for first line to generate VITC on.

LN 2

Sets the value for second line to generate VITC on.

5.12.2.1. Setting the First Line to Generate VITC

| VGLN

[LN 1

0010 to 0032 (525)
006 to 0032 (625)

line 14.

19.

This parameter allows the user to set the first line to generate VITC when
there is no incoming VITC.

For 525i/59.94 video, the range is line 10 to line 32 and the default value is

For 625i/50 video, the range is line 6 to line 32 and the default value is line

Revision 2.2
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5.12.2.2. Setting the Second Line to Generate VITC

| VGLN This parameter allows the user to set the second line to generate VITC
[ LN 2 when there is no incoming VITC. To generate VITC on only one line set

0010 to 0032 (525) this parameter to the same value as the LN 1 menu item.

006 to 0032 (625)

For 525i/59.94 video, the range is line 10 to line 32 and the default value is
line 16.

For 625i/50 video, the range is line 6 to line 32 and the default value is line
21.

5.12.3. Setting the VITC Reader Lines

The VRLN menu sets the range of VITC lines to look for incoming VITC for standard definition video
formats. The chart below shows the items available in the VRLN menu. Sections 5.12.3.1 to 5.12.3.2
give detailed information about each of the menu items.

STRT Sets the beginning of the VITC reader range.

END Sets the end of the VITC reader range.

5.12.3.1. Setting the Start Line of the VITC Reader Range

| VRLN This parameter allows the user to set the first line to look for VITC on the
| STRT incoming video.
0010 to 0032 (525)
006 to 0032 (625) For 525i/59.94 video, the range is line 10 to line 32 and the default value is
line 10.

For 625i/50 video the range is line 6 to line 32 and the default value is line
6.

5.12.3.2. Setting the End of the VITC range

| VRLN This parameter allows the user to set the last line to look for VITC on the
| END incoming video.
0010 to 0032 (525)
006 to 0032 (625) For 525i/59.94 video, the range is line 10 to line 32 and the default value is
line 20.

For 625i/50 video, the range is line 6 to line 32 and the default value is line
21.

The 7721DE4-HD+GPI will NOT allow the user to select values where the START line
g is greater than the END line. If the user selects a START line greater than the END
line, the module will automatically move the END line to another valid value.
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5.13. SETTING THE INPUT VIDEO STANDARD

| VID

AUTO
3160
3159
1P30
1P29
1P25
1P24
1P23
7P60
7P59
1160
1159
1150
1S24
1823
5159
6150

Sets the input video standard.

Auto detect

1035i/60

1035i/59.94

1080p/30

1080p/29.97

1080p/25

1080p/24

1080p/23.98

720p/60

720p/59.94

1080i/60 (1080p/30sF)

1080i/59.94 (1080p/29.97sF)

1080i/50 (1080p/25sF)

1080p/24sF

1080p/23.98sF

525i/59.94 Note some firmware versions may show NTSC
625i/50 Note some firmware versions may show PALB

5.14. ENABLING THE DATA EMBEDDER

| EMB

On
Off

The EMB function allows the user to enable or disable the embedding of the
data.

Setting the EMB to On will enable the embedding of data into the audio group.

Setting the EMB to Off will disable the embedding of data.

5.15. SETTING THE HANDLING OF INCOMING HANC DATA

| HANC

PASS
CLN

The HANC menu allows the user to pass or remove HANC audio data from the
incoming video feed. The RS232/422 data sent from the 7721DE4-HD is
preserved, but all audio in the HANC can be removed.

Selecting PASS will pass all upstream audio in the HANC.

Select CLN to remove all upstream audio.

5.16. CONFIGURING THE SERIAL PORTS

The PRT1, PRT2, PRT3, and PRT4 menus allow the user to configure port settings to transfer data from
the 7721DE4-HD to the 7721DD4-HD. The user will also be allowed to configure which audio group and
channel to embed for each port. Sections 5.16.1 to 5.16.8 will describe the various parameters ports.
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BAUD Configures the Baud rate of the port.

STOP Configures the Port Stop bits.

PRTY Configures the parity setting of the Port

DATA Configures the data length of the Port

LOOP Configures the Loopback status of the UART for the Port
UART Configures the status of the UART for the Port

GRP Sets the audio group to de-embed to the Port

CHNL Sets the audio channel to de-embed to the Port

Table 5-4: Port Menu Structure

The parameters are the same for all four ports. For simplicity sake, only the parameters for PRT1, will be
described.

The following Port settings can be configured by the 7721DE4-HD ONLY and are

transmitted within Control packets to the downstream 7721DD4-HD. The 7721DDA4-
,Ef HD will automatically configure itself to the same parameters and allows the user to
MONITOR the parameters.

5.16.1. Configuring the Baud Rate of Port 1

| PRT1 The Baud setting allows the user to monitor the baud rate of the data sent from the
| BAUD 7721DE4-HD to the 7721DD4-HD.
110
300
600
1200
2400
4800
9600
14400
19200
38400
57600
115200
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5.16.2. Configuring the Stop Bits of Port 1

| PRT1

| sTOP

1
2

Allows the user to set the number of stop bits.

5.16.3. Configuring the Parity Setting of Port 1

| PRT1

| PRTY

None
Even
Odd

Allows the user to set the parity of the port.

5.16.4. Configuring the Data Length of Port 1

| PRT1

| DATA

ol

6
7
8
None

Allows the user to set the data length of the packets being sent.

5.16.5. Configuring the Loopback Status of the UART for Port 1

| PRT1

| LOOP

On
Off

This sets the Loopback status of the UART for Port 1.
When On is displayed, the loopback function of the UART for the port is enabled.

When Off is displayed, the loopback function is disabled.

5.16.6. Configuring the Status of the UART for the Transmit Port 1

| PRT1

| UART

On
Off

This sets the status of the UART for Port 1.
When On is displayed, the port is enabled and ready to transmit data.

When Off is displayed, the port is disabled.

5.16.7. Setting the Audio Group to Embed for Port 1

| PRT1

| GRP

GRP1
GRP2
GRP3
GRP4

This parameter allows the user to select which audio group the Port 1 data will
be embedded into.

Note: The user CANNOT set the same Audio Group and Channel to more
than ONE transmit port.
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5.16.8. Setting the Audio Channel to Embed for Port 1

| PRT1 This parameter allows the user to select which audio channel within the group
| CHNL set by the GRP menu item the Port 1 data will be embedded into.
CH1
CH2 Note: The user CANNOT set the same Audio Group and Channel to more
CH3 than ONE transmit port.
CH4
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6. JUMPERS AND USER ADJUSTMENTS

© |
352 352
MODULE STATUS 220 325 L
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Figure 6-1: Location of Jumpers (Rev 1 Submodule)
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Figure 6-2: Location of Jumpers (Rev A Submodule)

6.1. SELECTING WHETHER LOCAL FAULTS WILL BE MONITORED
BY THE GLOBAL FRAME STATUS

FRAME STATUS: The FRAME STATUS jumper located at the front of the module determines whether
local faults (as shown by the Local Fault indicator) will be connected to the 7700FR
frame's global status bus.

To monitor faults on this module with the frame status indicators (on the PS FRAME
STATUS LED's and on the Frame's Fault Tally input) install this jumper in the On
position. (Default)

When this jumper is installed in the Off position, local faults on this module will not be monitored.
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6.2. SETTING THE BYPASS RELAY JUMPER

BYPASS: The BYPASS jumper J25 controls the Bypass relay functionality.

Set the jumper to the top 2 pins to allow the Bypass relay to only activate when the card
loses power. The relay will allow video to pass through the card when it is powered up.

Set the jumper to the bottom 2 pins to activate Bypass relay all the time. The video will not
pass through the card. The non-bypassed video output will not have video available.

6.3. SELECTING THE DATA COMMUNICATIONS STANDARD (RS-232 OR RS-422)

232/422: The 232/422 jumper J33 selects whether the serial ports will be configured for RS-232 data
or RS-422 data. See section 2.2 for information on connecting the serial ports and section
5.16 for the menu settings to configure the ports.

Set the jumper to the 2 pins on the left to configure the serial ports for RS-422 voltage
levels.

Set the Jumper on the 2 pins on the right to configure the serial ports for RS-232 voltage
levels.

6.3.1. Configuring RS422 Device Communication between a Controller and Tributary

SMPTE Standard 207M defines the electrical and mechanical characteristics of the device interface used
in transferring data and control signals between production and post-production equipment. Each
interface system consists of a single bus-controller and one or more tributaries. The bus-controller
controls the communication flow to all tributaries connected to it, while a tributary transmits data to an
operational device.

Two 7721DE4-HD/7721DD4-HD pairs can be configured to interface between a bus controller and a
tributary if configured as follows:

Controller 7721DE4-HD 7721DD4-HD Tributary
DB9 PIN # Connections Connections DB9 PIN #
8 (Tx-) RX - TX - 8 (Rx-)
3 (Tx+) Rx + — Tx + 3 (Rx+)
7721DD4-HD 7721DE4-HD
Connections Connections
2 (Rx-) TX - P Rx - 2 (Tx-)
7 (Rx+) TX + Rx + 7 (Tx+)

Figure 6-3: SMPTE 207M RS422 Controller/Tributary Wiring
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6.4. SELECTING THE DEFAULT BEHAVIOUR OF THE SERIAL PORT INPUTS WHEN THERE IS
NO SIGNAL CONNECTED

The BIAS jumpers J32, J35, J2 and J4 located on the A7721DX4-HD sub-module control the behaviour of
the RS-422 inputs for ports 1, 2, 3, and 4 respectively when there is no signal connected. This is not
critical for most applications, and the setting will not typically affect performance. Figure 6-4 shows a
simple schematic of the receiver input.

LOW

HI
—/ NONE

=

+3.3V
Rx+ C

Rx-

Figure 6-4: Receiver Input Pull-up Configuration

The RS-422 receiver device has a pulldown to ground on the Rx+ input and a pullup to +5v on the Rx-
input. If you want to override the default pull-ups set the appropriate jumper as shown in the chart below.

Label Jumper Function
on pins
NONE 1&2 Default pull-ups (Rx+ low, Rx- high)
HI 2&3 Rx- pulled up to +3.3 volts, Rx+ default (low)
LOW 3&4 Rx+ pulled up to + 3.3 volts, Rx- default (high)

6.5. SETTING THE GPI INPUT PULLUP VOLTAGE

On Rev 1 of the A7721Dx4-HD submodule, jumpers J36 and J1 are used to select the GPI input pullup
voltage as either +12V or +3.3V. Jumper J36 sets the pullup voltage for GPI 1 to 4 and J1 sets the pullup
voltage for GPI 5 and 6. (See Figure 6-1)

On Rev A of the A7721Dx4-HD submodule, jumper J36 is used to select the GPI input pullup voltage for
all six GPIs as either +12V or +5V nominal. Note that the circuit board silkscreen on Rev A boards may
incorrectly show 3.3 volts but it is actually +5 volts as shown in Figure 6-2.

6.6. CONFIGURING THE MODULE FOR FIRMWARE UPGRADES

UPGRADE: The UPGRADE jumper J5 is used when firmware upgrades are being done to the module.
For normal operation it should be installed in the RUN position. See the Upgrading
Firmware section in the front of this manual binder for more information.
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To upgrade the firmware in the module unit pull it out of the frame. Move the UPGRADE jumper into the
UPGD position. Install the Upgrade cable provided (located in the vinyl pouch in the front of this manual)
onto the J24 header at the card edge. Re-install the module into the frame. Run the upgrade as
described in the Upgrading Firmware section in the front of this manual binder. Once the upgrade is

complete, remove the module from the frame, move the UPGRADE jumper into the RUN position, remove
the upgrade cable and re-install the module. The module is now ready for normal operation.
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7.  VistaLINKg REMOTE MONITORING/CONTROL

7.1.  What is VistaLINKg?

VistaLINKg is Evertz's remote monitoring and configuration platform which operates over an Ethernet
network using Simple Network Management Protocol (SNMP). SNMP is a standard computer network
protocol that enables different devices sharing the same network to communicate with each other.
VistaLINKg provides centralized alarm management, which monitors, reports, and logs all incoming alarm
events and dispatches alerts to all the VLPro Clients connected to the server. Card configuration through
VistaLINKg PRO can be performed on an individual or multi-card basis using simple copy and paste
routines, which reduces the time to configure each module separately. Finally, VistaLINKg enables the
user to configure devices in the network from a central station and receive feedback that the configuration
has been carried out.

There are 3 components of SNMP:

1. An SNMP manager, also known as a Network Management System (NMS), is a computer running
special software that communicates with the devices in the network. Evertz VistaLINKg Pro Manager
graphical user interface (GUI), third party or custom manager software may be used to monitor and
control Evertz VistaLINKg enabled products.

2. Managed devices (such as the frame synchronizers), each with a unique address (OID), communicate
with the NMS through an SNMP Agent. Evertz VistaLINKg enabled 7700 series modules reside in the
3RU 7700FR-C MultiFrame and communicate with the manager via the 7700FC VistaLINKg frame
controller module, which serves as the Agent.

3. A virtual database known as the Management Information Base (MIB) lists all the variables being
monitored, which both the Manager and Agent understand. Please contact Evertz for further
information about obtaining a copy of the MIB for interfacing to a third party Manager/NMS.

For more information on connecting and configuring the VistaLINKg network, see the 7700FC Frame
Controller chapter.
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7.2. Misc Control Tab

This tab will allow the user to set miscellaneous parameters for controlling the module.

T,
|Refresh & @ 10 ‘ﬁppl'g.r B, @;i|mmus Completed 192.168.77.210 (13:01:55 2011-1005) | € |Lc-gger =
Port Gontrol ' Misc Contral | VTG Control | SCTE 104 Seftinas | AFD Control | User VANG Data | Latching GPI | Fault Traps |
rMisc Control

HANC Cortrol |Pass -|

Detected Wideo Standard Wideo Linknon

Video Standard |1080i59.94 -|

Emhedder Enable ’On "]

CardType Fr210DE4-HD+GRPI+5CTE1 04 +WARC

Bitz Encoding ’.&.UID "l

Factory Reset lFaIse ']

Embedded ¥ITC GPIl Option ’ND GPlI Embedded InVITC "]

Embedded LTC GPI Option ’ND GPlI Embedded In LTC ']

RP188 |ve -|

Serial Embedder Mode ’Audin "l

Figure 7-1: VistaLINKg 7721DE4-HD Misc Control View

7.2.1. HANC Control

| Misc Control The HANC Control menu allows the user to pass or remove HANC

| HANC Control audio data from the incoming video feed. The RS232/422 data

Pass sent from the 7721DE4-HD is preserved, but all audio in the HANC
Clean can be removed.

Selecting Pass will pass all upstream audio in the HANC.

Select Clean to remove all upstream audio.

7.2.2. Detected Video Standard

| Misc Control Displays the currently detected video standard, or Video Unknown if
| Detected Video Standard no video is detected.
| Video Standard
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7.2.3. Video Standard

| Misc Control

| Video Standard

Auto detect

1035i/60

1035i/59.94

1080p/30

1080p/29.97

1080p/25

1080p/24

1080p/23.98

720p/60

720p/59.94

1080i/60 (1080p/30sF)
1080i/59.94
(1080p/29.97sF)
1080i/50 (1080p/25sF)
1080p/24sF
1080p/23.98sF
525i/59.94

625i/50

7.2.4. Embedder Enable

| Misc Control

| Embedder Enable

On
Off

7.25. CardType

| Misc Control

| Card Type

| 7721DE4-HD+...

7.2.6. Bits Encoding

| Misc Control

| Bits Encoding

Auto

Encoding 20 bits
Encoding 24 bits
Encoding 16 bits

Sets the input video standard.

The Embedder Enable function allows the user to enable or disable
the embedding of the data.

Setting the Embedder Enable to On will enable the embedding of
data into the audio group.

Setting the Embedder Enable to Off will disable the embedding of
data.

Displays the full module name, including installed options.

This parameter sets the resolution of audio bit encoding.
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7.2.7. Factory Reset

| Misc Control
| Factory Reset This parameter will perform a factory reset, when True is selected
False and applied, all parameters will be restored to a preset default.
True

7.2.8. Embedded VITC GPI Option (+GPI Only)

| Misc Control This parameter sets how GPIs will be inserted into incoming VITC
| Embedded VITC GPI Option timecode.
Local GPI Only In VITC

A selection of No GPI Embedded In VITC will send out VITC
Local Upstream GPI timecode with no GPIs encoded.

Combine In VITC
A selection of Upstream GPI Only In VITC will send out VITC time
Upstream GPI Only In code with previously upstream GPIs.

VITC
A selection of Local Upstream GPI Combine In VITC will combine
No GPI Embedded In VITC local and upstream GPIs in the VITC.

A selection of Local GPI Only In VITC will encode only local GPIs in
VITC.

7.2.9. Embedded LTC GPI Option (HD Formats Only)

| Misc Control This parameter sets how GPIs will be inserted into incoming LTC
| Embedded LTC GPI Option timecode. This menu option will only be available if the standard is
Local GPI Only In LTC HD.
Local Upstream GPI A selection of No GPI Embedded In LTC will send out LTC timecode
Combine In LTC with no GPIs encoded.

Upstream GPI Only In LTC A selection of Upstream GPI Only In LTC will send out LTC time
code with previously upstream GPIs.

No GPI Embedded In LTC
A selection of Local Upstream GPI Combine In LTC will combine
local and upstream GPIs in the LTC.

A selection of Local GPI Only In LTC will encode only local GPlIs in

LTC.
7.2.10. RP188 (HD formats only)
| Misc Control This parameter sets which RP188 time code will be used for GPI
| R188 insertion.
VITC
LTC A selection of BOTH will find valid time code in either VITC or LTC,
BOTH and use that for GPI insertion.
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7.2.11. Serial Embedder Mode (+VANC only)
| Misc Control This parameter sets where GPI's and serial data will be embedded.
| Serial Embedder Mode

Audio
VANC

7.3. Port Control

The Port Control tab allows the user to configure the serial data which will be embedded in audio.

Fart Contral ‘\ Misc Contral ‘I!HFD Control ‘\ Fault Traps\l
rBaud Rate rLoop Back
Port 1 \Baud 110 - Port 1 @ off O on
Port 2 [Elaud 300 v] Part 2 @ off () on
Port3 |Baud 19200 - Port 3 ® off O on
Port 4 |Baud 4800 -| Port 4 ® off O on
rStop Bits rUart Enable
Port1 . s Port 1 () Off (@ On
Port 2 ' L Port 2 O off @ on
Port 3 i 5 Port 3 (O off @ On
Portd . Ll Port 4 () Off (3 On
rParity rAudio Group*®
Port1 [Nnne "] Fart1 [Grnup 4 ']
Port 2 [Nnne '] Port 2 [Grnup 4 ']
Part 3 [Nnne '] FPart 3 [Grnup 4 ']
Port 4 |None -| Port 4 | Group 4 -
rData Bits rAudio Channel*
Port1 . 3, Port1 | Channel 1 -|
Port2 . 0, Port 2 | Channel 2 -
Port 3 . 0, Port 3 | Channel 3 -
Port 4 I L g Fort 4 [ChanneM ']
*MNOTE: Mo two ports may have the same Group AMD Channel selections atthe same time.

Figure 7-2: VistaLINKg 7721DE4-HD Port Control View
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7.3.1. Baud Rate

| Port Control The Baud setting allows the user to set the baud rate of the data
| Baud Rate sent from the 7721DE4-HD to the 7721DD4-HD.

|Port1—4
110
300
600
1200
2400
4800
9600
14400
19200
38400
57600
115200

7.3.2.  Stop Bits

| Port Control Allows the user to set the number of stop bits.
| Stop Bits
| Port1-4
1
2

7.3.3. Parity

| Port Control Allows the user to set the parity of the port.
| Parity
| Port1-4
None
Even
Odd

7.3.4. Data Bits

| Port Control Allows the user to set the data length of the packets being sent.
| Data Bits
| Port1-4

00 N O Ol
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7.3.5. Loop Back

| Port Control

| Loop Back
|Port1—4
On
Off

7.3.6. Uart Enable

| Port Control

| Uart Enable
|Port1—4
On
Off

7.3.7.  Audio Group

| Port Control

| Audio Group

[ Port1-4

Group 1 (default Port 1)
Group 2 (default Port 2)
Group 3 (default Port 3)
Group 4 (default Port 4)

7.3.8. Audio Channel

| Port Control

| Audio Channel

| Port1-4

Channel 1 (default Port 1)
Channel 2 (default Port 2)
Channel 3 (default Port 3)
Channel 4 (default Port 4)

&5

This sets the Loopback status of the UART for the selected port.

When On is displayed, the loopback function of the UART for the
port is enabled.

When Off is displayed, the loopback function is disabled.

This sets the status of the UART for Port 1.

When On is displayed, the port is enabled and ready to transmit
data.

When Off is displayed, the port is disabled.

This parameter allows the user to select which audio group the
selected port data will be embedded into. This setting works in
conjunction with the Audio Channel setting in Section 7.3.8 to
select which specific channel the data goes into.

Note: The user CANNOT set the same Audio Group and
Channel to more than ONE transmit port.

This parameter allows the user to select which audio channel
within the group set by the GRP menu item the Port 1 data will be
embedded into.

Note: The user CANNOT set the same Audio Group and
Channel to more than ONE transmit port.

Setting all ports to the same group, but different channels (i.e. channels 1-4), will
allow an entire to group to be reserved for data transmission.
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7.4. VITC Control (SD, +GPI option only)

When operating with a SD video standard, the VITC Control tab allows the user to define the handling of
VITC timecode.

Misc Cantrol = VITC Cantral | SCTE 104 Settings | AFD Control |, User VANC Data ' Latching GPI | Fault Traps |
rVITC Control

VITC Reader StartLine I

VITC Reader End Line . () o

VITC Generator Line 1 7} ' 44

VITC Generator Line 2 . () I

Loss Of VITC Duration . ) g e

WITC Use Incoming Line Enahled ']

Figure 7-3: VistaLINKg 7721DE4-HD+GPI VITC Control (SD) View

7.4.1. VITC Reader Start Line

| VITC Control This parameter allows the user to set the first line to look for VITC
| VITC Control on the incoming video.
| VITC Reader Start Line
10 - 32 (525) For 525i/59.94 video, the range is line 10 to line 32 and the default
6 - 32 (625) value is line 10.
For 625i/50 video the range is line 6 to line 32 and the default
value is line 6.

7.4.2. VITC Reader End Line

| VITC Control This parameter allows the user to set the last line to look for VITC
| VITC Control on the incoming video.
| VITC Reader End Line
10 - 32 (525) For 525i/59.94 video, the range is line 10 to line 32 and the default
6 - 32 (625) value is line 20.
For 625i/50 video, the range is line 6 to line 32 and the default
value is line 21.

The 7721DE4-HD+GPI will NOT allow the user to select values where the START line
g is greater than the END line. If the user selects a START line greater than the END
line, the module will automatically move the END line to another valid value.
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7.4.3. VITC Generator Line 1

| VITC Control

| VITC Control

| VITC Generator Line 1

10 - 32 (525)
6 - 32 (625)

7.4.4. VITC Generator Line 2

| VITC Control

| VITC Control

| VITC Generator Line 2

10 - 32 (525)
6 - 32 (625)

7.4.5. Loss of VITC Duration

| VITC Control

| VITC Control

| Loss of VITC Duration

|1-60

7.4.6.

VITC Use Incoming Line

| VITC Control

| VITC Control

| VITC Use Incoming Line

Enable
Disable

This parameter allows the user to set the first line to generate
VITC when there is no incoming VITC.

For 525i/59.94 video, the range is line 10 to line 32 and the default
value is line 14.

For 625i/50 video, the range is line 6 to line 32 and the default
value is line 19.

This parameter allows the user to set the second line to generate
VITC when there is no incoming VITC. To generate VITC on only
one line set this parameter to the same value as the LN 1 menu
item.

For 525i/59.94 video, the range is line 10 to line 32 and the default

value is line 16.

For 625i/50 video, the range is line 6 to line 32 and the default

value is line 21.

This parameter determines the number of frames for VITC to not
be present before a Loss of VITC alarm condition is raised.

This parameter allows the user to utilize existing time code lines or

generate new lines.

When set to Enable, VITC will be placed on the same lines that the

input video signal has VITC on.

When set to Disable, VITC will be generated on the two lines
select by the VITC Generator.
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7.5. VITC Control (HD, +GPI option only)

When operating with a HD video standard, the VITC Control tab allows the user to define the handling of
VITC timecode when the module is operating with a SD video format.

Misc Control * VITC Contral | SCTE 104 Settings | AFD Control |, User VANC Data | Latching GPI | Fault Traps |

~VITC Control
VITC GPI Delay @ ' 0 frame(s)
Loss OfVITG Duration . & 60 frame(s)

Figure 7-4: VistaLINKg 7721DE4-HD+GPI VITC Control (HD) View

7.5.1. VITC GPI Delay

| VITC Control The DLAY menu is used to configure the delay (in frames)
| VITC Control between GPIs that are transmitted over VITC. The range of the
| VITC GPI Delay parameter is 0 to 1023 frames.
0-1023
The default value is 0 frames of delay between GPIs.

7.5.2. Loss of VITC Duration

| VITC Control This parameter determines the number of frames for VITC to not
| VITC Control be present before a Loss of VITC alarm condition is raised.
| Loss of VITC Duration
|1-60
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7.6.

User VANC Data (+VANC option only)

The User VANC Data tab allows the user to configure the VANC packets which will encapsulate serial
data. Note that this tab will only be present in modules with the +VANC option installed.

Misc Control | VITC Control | SCTE 104 Settings |, AFD Control * User VANC Data | Latching GPI |, Fault Traps |

rDSK Trigger Insertion

o0 ) 0x54
=00 =7 ' Dx30
Line Select [ 1
Trigger Mumber C} o
Cue In ] l Fade In ] Out

MOTE: If DSK and a serial port use the same Line Select, the DID has to be unique for each.

rSerial Embedding

~Port 1 ~Port 2
- . ) et DID ' 5 ' oxst
SDID [zl 1 o SDID (57 I
Line Select () — Line Select {7 .
Baud Rate [Elaud 57600 v] Baud Rate [Baud 57600 v]

Parity [None 'l Parity [None v]
Data Bits [e v] Data Bits [e v]
Stop Bits [1 'l Stop Bits [1 ']
Figure 7-5: VistaLINKg 7721DE4-HD+VANC User VANC Data View
7.6.1. DID

| User VANC Data

DSK Trigger Insertion, Serial
Embedding Port 1 - 4

| DID

| 0X00 — OXFF

7.6.2. SDID

| User VANC Data

DSK Trigger Insertion, Serial
Embedding Port 1 - 4

| DID

| 0X00 — OXFF

This parameter selects the DID value for the VANC packet which

will encapsulate the data.

This parameter selects the SDID value for the VANC packet which

will encapsulate the data.
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Take care not to select a reserved DID and SDID value combination. Some common
g reserved DID values are: 61,01 (captioning); 60,60 (timecode); 41,05 (AFD).

See SMPTE standard 291M for a more detailed listing.

7.6.3. Line Select

| User VANC Data This parameter selects the embed line for the VANC packet which
DSK Trigger Insertion, Serial will encapsulate the data.
Embedding Port 1 — 4
| Line Select
|6-29

7.6.4. Trigger Number

| User VANC Data This parameter selects the trigger number that will be affected by
| DSK Trigger Insertion the down stream keyer device.
| Trigger Number
|1-255

7.6.5. Cue, Fade In, Out

| User VANC Data These parameters select which operation will be affected by the
| DSK Trigger Insertion downstream keyer. They are mutually exclusive. Once pressed,
| Cue, Fade In, Out the setting becomes active.

Mutually Exclusive
Button Select

7.6.6. Baud Rate

| User VANC Data The Baud Rate setting allows the user to set the baud rate of the
| Serial Embedding Port 1 - 4 data sent from the 7721DE4-HD to the 7721DD4-HD.

| Baud Rate
2400
4800
9600
14400
19200
38400
57600
115200
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7.6.7. Parity

| User VANC Data This parameter sets the parity of the port.
| Serial Embedding Port 1 - 4
| Baud Rate
None
Even
Odd

7.6.8. Stop Bits

| User VANC Data This parameter sets the number of stop bits.
| Serial Embedding Port 1 - 4
| Stop Bits
1
2

7.6.9. Data Bits

| User VANC Data This parameter sets the data length of the packets being sent.
| Serial Embedding Port 1 - 4
| Data Bits

00 N O U1
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7.7. Latching GPI (+GPI option only)

The Latching GPI tab allows up to two GPI's to be configured as latching GPI's. The GPI selected as
latching will be enabled when the set GPI is activated, and disabled when the clear GPI is activated. By
setting a GPI as latched, the physical GPI will be ignored.

Misc Control | VITC Control | SCTE 104 Settings || AFD Control | User VANC Data * Latching GP1'| Fault Traps |

rLatching GPI
Latching Set Clear
|Disable -|
|Disable -|

MOTE: Mo two controls may have the same GPI selections atthe same time.

Figure 7-6: VistaLINKg 7721DE4-HD+GPI Latching GPI View

7.7.1. Latching

| Latching GP!I Allows the user to set a GPI that will be latched. To select no GPI’s,
| Latching GPI set to Disable.
| Latching
Disable
GPI1-6

7.7.2. Set

| Latching GP!I This parameter sets what GPI will enable the latched GPI.
| Latching GPI

| Set
|GPI1-6

7.7.3. Clear

| Latching GP!I This parameter sets what GPI will disable the latched GPI.
| Latching GPI

| Clear
|GPI1-6

Page-42 Revision 2.2



everilz

7700 MultiFrame Manual
7721DE4-HD Quad Data Embedder

7.8. SCTE 104 Settings (+SCTE104 option only)

The SCTE104 Settings tab configures the SCTE104 insertion properties of the module. The six GPI's can
be enabled to trigger custom SCTE104 message insertions.

L
Retresn @ @ 1.0 Asaly [ﬂ/f @i S

Port Control Misc Control SCTE 104 Settings

General Settings

Gpi Mode Active Low

Upstream Pass Mode Pass Through
Upstream Line Remap

GPI Triggering Enable
Insertion Timing Continuous

DPt Filter Disable

Line Select

AFD Control

192.168.100.10, 7721DE4-HD+SCTE104 [2]: Configuration
QO =

Fault Traps

- Last insertion Trigger
Manual
Manual DPl Insert Dizable -

10
Custom DIDASDID

() Dizable Enable

DiD

SDID

g *NOTE: Default DID = Ox41 SDID = 0x07

Figure 7-7: VistaLINKg 7721DE4-HD+SCTE104 Configuration View

7.8.1. GPI Mode

| SCTE 104 Settings

| General Settings

| GPI Mode

Active Low
Active High

7.8.2. Upstream Pass Mode

| SCTE 104 Settings

| General Settings

| Upstream Pass Mode

Pass Through
Pass Remap

7.8.3. Upstream Line Remap

| SCTE 104 Settings

| General Settings

| Upstream Line Remap

[ 629 (11)

This parameter sets the GPI active condition for the selected GPI.
A selection of Active Low will make the GPI's active LO.

A selection if Active High will make the GPI's active HI (+5 or 12 V,
jumper selectable).

This parameter defines the behavior of the 7721DE4-HD +SCTE104
if SCTE 104 packets are detected on the input.

When set to Pass Through and a SCTE 104 packet is detected on
the input, they are directly passed to the output on the same
detected line.

When set to Pass Remap, and a SCTE 104 packet is detected on
the input, the original detected packets are marked for deletion as
per SMPTE 291M and re-inserted onto a new line defined by the
Upstream Line Remap Control.

This parameter defines which line to re-insert detected SCTE 104
packets. This parameter is only used when the Upstream Pass
Mode parameter is set to a value of Pass Remap.
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7.8.4. GPI Triggering

| SCTE 104 Settings

| General Settings

| GPI Triggering

Enable
Disable

7.8.5. DPI Filter

| SCTE 104 Settings

| General Settings

| DP!I Filter

Enable
Disable

7.8.6. Line Select

| SCTE 104 Settings

| General Settings

| Line Select

| 6—29 (10)

7.8.7. Manual DPI Insert

| SCTE 104 Settings

| General Settings

| Manual DP!I Insert

Enable
Disable

This parameter enables and disables the GPI processor.
When set to Disable, any GPI triggering activity will be ignored.

When set to Enable, each GPI will trigger a custom configured
SCTE 104 packet.

Upon each successful GPI triggered SCTE 104 insertion the
7721DE4-HD+SCTE104 will send an SNMP trap alarm and also
illuminate the card edge LED’s for a period of approximately 5
seconds.

This parameter is used to disable or enable upstream DPI filtering.

When set to Enable, any detected upstream SCTE 104 messages
will be filtered out.

When set to Disable, upstream SCTE 104 messages will pass
through. The Upstream Pass Mode setting will be used to define the
pass through behavior.

This parameter is used to define the insertion line for SCTE 104
triggers.

This parameter is used primarily as a test and debug control.

When set to a value of Enable, the 7721DE4-HD+SCTE104 will
insert a SCTE 104 message once every 10 seconds. Upon each
successful insertion the 7721DE4-HD+SCTE104 will illuminate the
card edge LED’s for a period of approximately 5 seconds.

When set to a value of Disable, no automatic SCTE104 messages
will be inserted.
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7.8.8. Last Insertion Trigger

| SCTE 104 Settings
| General Settings
| Upstream Line Remap
No Insertions
GPlI1-6

7.8.9. Custom DID/SDID Mode

| SCTE 104 Settings
| General Settings
| Custom DID/SDID
Enable
Disable

7.8.9.1. DID

| SCTE 104 Settings
| General Settings
| Custom DID/SDID
| DID

7.8.9.2. SDID

| SCTE 104 Settings
| General Settings
| Custom DID/SDID
| SDID

This field will display the trigger of the last successfully SCTE 104
insertion.

This parameter is used to specify the DID and SDID that will be used
for SCTE 104 packets that are inserted into VANC. This feature is
often used when equipment that is situated between the encoder
and decoder are unable to pass VANC data with the default DID and
SDID.

When this parameter is set to Disable the standard and default DID
of Ox41 and SDID of 0x07 will be used. When set to Enable the DID
and SDID set by the DID and SDID controls will be used.

This parameter is used to set the DID for the SCTE 104 packets that
are inserted into VANC. This parameter has a range of 0x01 to
OXFF.

This parameter is used to set the SDID for the SCTE 104 packets
that are inserted into VANC. This parameter has a range of 0x01 to
OXFF.
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GPI SCTE104 Selection:
SCTE 104 - GPH

GPI Triggering

Multiple Operation

Reserved

messagesize
protocol_version
AS_Index
message_number
DPL_PID_Index
SCTE35_protocol_version

num_ops

Insert OTMF Descriptor Reguest Data

[ ncluded
oplD 00109
pre-roll time (tenth)

DTMF_chars

Splice Reguest Data

[ ncluded
splice_insert_type
splice_event_source
splice_ewvent_number
unigue_program_id
pre_roll_time(ms}
break_duration{tenths)
avail_num
availe_expected

auto_return_flag

Follow Me

Included

Insert Descriptor Reguest Data

oplD  O0x0108
descriptor_count

descriptor_tag

Time Signal Reguest

O GPI1 GPI2 GPI 3
Enable -
0xFFFF
0=00
10
1
0=00
data_length
0
12345678901234567890123456789012
oplD | 0x«0101 data_length 14
Reserved -
0 -
10
100
1000
10
100
0=00
data_length 8
1
0x0B

|:| Included

oplD 0x104
data_length

pre-roll_time(ms) 100

GPl 4

Time Type

time_type GPI

Insert Segmentation Descriptor Reguest Data

Included

=

segmentation_event_id:

segmentation_event_cancel_indicator:

duration (sec):
segmentation_upid_type:
segmentation_upid_length:
segmentation_upid:
segmentation_type_id:
segment_num:
segments_expected:
duration_extenzion_frames:
delivery_not_restricted_flag:
web_delivery_allowed_flag:
no_regional_blackout_flag:
archive_alowed_flag:

device_restrictions:

Splice Null Request Data

oplD  Ox0102
descriptor_length
Identifier

Mode

GPI 5 GPl 6
-
oplD  0x010B data_length:
0

Segment hag not been cancelled -

0
Not Used -
123456785901234567890123456783012
Program Start -
0
0
0
Delivery Not Restricted -
Web Delivery Allowed -
No Regional Blackout -
Content Archivable -
No restrictions -
data_length 0
0x05
TWNT
National -

Figure 7-8: VistaLINKg 7721DE4-HD+SCTE104 Configuration View Continued
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7.8.10. GPI SCTE 104 Selection

The GPI SCTE104 selection allows the user to configure specific SCTE 104 messages that can be
inserted using GPI triggers 1 to 6. The SCTE 104 data that is inserted into VANC is constructed of various
messages. The messages that are available on the 7721DE4-HD+SCTE104 are just a subset of the ones
that are available, but are the ones that are most used within the industry. All messages inserted by the
7721DE4-HD+SCTE104 are multiple operation messages that can contain one or more operations. The
operations that are supported are as follows: Insert DTMF Descriptor Request Data, Splice Request Data,
Insert Segmentation Descriptor Request Data, Time Signal Request, Insert Tier Data Request and Splice
Null Request Data.

The first step in creating a SCTE 104 message for insertion is to enable the GPI Triggering control for
each respective GPI. Once this is enabled, a multiple operation message is constructed by checking the
Included checkbox of each operation that is to be included in the message. The tables in sections 7.8.12
to 7.8.18 describe the various parameters within each operation in detail.

7.8.11. GPI Triggering

| SCTE 104 Settings This parameter is used to enable or disable GPI triggering of the
| SCTE 104 GPI 1-6 respective SCTE 104 message. When disabled, the respective
| GPI Triggering SCTE 104 message will not be triggered when the GPI is activated.
Disable
Enable
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7.8.12. Multiple Operation Message

This parameter is a fixed value and cannot be modified. The reserved
Reserved parameter is two-byte field and is fixed to a value of OxFFFF. It will be inserted
as the first word in the SCTE 104 packet.

The messageSize parameter defines the size of the entire
multiple_operation_message() structure in bytes. This parameter is a read-
only parameter and the 7721DE4-HD+SCTE104 generates its value
dynamically.

The protocol_version is an 8-bit unsigned integer field whose function is to
allow, in the future, this message type to carry parameters that may be
structured differently than those defined in the current SCTE 104 protocol. It
shall be zero (0x00). Non-zero values of protocol_version may be used by
future versions of the SCTE 104 standard to indicate structurally different
messages. This parameter is a read only parameter.

messageSize

protocol_version

The AS_index uniquely identifies the source of the message (since it is
possible to have several automation systems active at once). The number
ranges from 0 to 255 and shall be zero if this index is not required. If non-zero,
AS_index shall be unique within a single digital compression system.

AS_Index

The message_number can be any number in the range 0 to 255 and must be
unique for the life of a message. The message_number is used to identify an
message_number individual request. This parameter is a read-only parameter and the 7721DE4-
HD+SCTE104 generates its value dynamically. Each time a new message is
injected, the message number will increment.

The DPI_PID_index specifies the index to the DPI PID, which will carry the
splice_info_sections. The number ranges from 0 to 65535. DPI_PID_index

DPI_PID_index shall be zero if not required by the system architecture. This parameter has a
range of 0x0000 to OxFFFF.
An 8-bit unsigned integer field whose function is to allow, in the future, this
message type to carry parameters that may be structured differently than
SCTE35_protocol_ | those defined in the current protocol. It shall be zero (0x00). Non-zero values
version of protocol_version may be used by a future version of the SCTE 104

standard to indicate structurally different messages. This parameter is a read
only parameter.
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If the value is set to None, then there is no time required and the remainder of
the structure is empty. A value of UTC indicates that the time field has been
setup for UTC time for triggering a DPI splice_info_section. A value of VITC
indicates that the time field has been setup for SMPTE VITC timecode [see
Informative Reference 4 of SCTE 104 for more information] for triggering a
DPI Splice_info_section. A value of GPI indicates that a GPI input is being
used to trigger a DPI splice_info_section.

Note: Non-zero values of time_type that are not currently defined are
reserved for future standardization. Any message received with a time_type it
does not understand should be ignored and an error code of “time type
unsupported” returned to the requestor. This error should not occur under
normal circumstances, since the protocol_version will need to be increased to
support new definitions of time.

uTtC
e seconds — Elapsed seconds since 12:00 AM UTC January 6, 1980

timestamp UTC with the count of intervening leap seconds included.
(time_type) e Uu-seconds — Offset in microseconds of the UTC_seconds field.
VITC
e hours — This field encodes the hour of the day in 24-hour time. Values
range from O to 23.
e minutes — This field encodes the minute of the hour. Values range
from 0O to 59.
e seconds - This field encodes the seconds of the minute. Values
range from O to 59.
o frames — This field encodes the frame within the current second. The
range of values changes based upon whether the system is 30 Hz or
25 Hz based video and whether or not the frame rate is actually
divided by 1.001. Typical values are 0 to 29 for 30 or 30/1.001 Hz
systems, and 0 to 24 for 25 Hz systems.
GPI
o the GPI that is used to encode the particular message will
automatically be inserted into this field
This field defines an integer value that indicates the number of requests
num_ops contained within the data packet. This parameter has a fixed value that is

generated by the 7721DE4-HD+SCTE104.

Table 7-1: SCTE 104 Multiple Operation Parameters
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7.8.13. Insert DTMF Descriptor Request Data

The oplD is an integer value that indicates what request is being sent. This
parameter is fixed to a value of 0x0109, indicating that the
insert DTMF_descriptor_request_data() table is transmitted. This value is
fixed and cannot be modified.

oplD

The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104
generates its value dynamically.

The pre-roll time encodes the number of tenths of seconds before the
splice_point signaled in the resulting SCTE 35 section that a DTMF tone
sequence should finish being emitted. To allow for processing time, the pre-
roll signaled in the SCTE 35 message should be greater than this value.

pre-roll_time (tenth)

This field carries the characters of a DTMF sequence to be output by an

IRD. This field should contain a sequence of the ASCII characters ‘0’ through
‘9, x4 and ‘A’ through ‘D’. (no lowercase letters) Refer to SCTE 35 for
DTMF_char(s) detailed usage of this field.

Up to 32 characters can be entered without any spaces in between. The
number of characters entered will determine the dtmf_length parameter in the
message, which is generated by the 7721DE4-HD+SCTE104 dynamically.

Table 7-2: Insert DTMF Descriptor Request Data Parameters
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7.8.14. Splice Request Data

The oplD is an integer value that indicates what request is being sent. This
parameter is fixed to a value of 0x0101, indicating that the
splice_request_data() table is transmitted. This value is fixed and cannot be
modified.

oplD

The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104
generates its value dynamically.

The splice_insert_type parameter is an 8-bit unsigned integer defining the
type of insertion operation desired. This parameter has 6 possible states:
reserved, spliceStart_normal, spliceStart_immediate, spliceEnd_normal,
sliceEnd_immediate, and splice_cancel. (The reserved type is undefined by
SCTE 104 by is left as a placeholder for future use. It has a value of 0.)

Please refer to SCTE 104 for clarification of the inferred values.

spliceStart_normal section(s) occur at least once before a splice point. This
interval should match the requirements of SCTE 35 and serve to set up the
actual insertion. It is recommended that if sufficient pre-roll time is given by
the AS, the Injector sends several succeeding SCTE 35 splice_info_section()
sections (per SCTE 35 and SCTE 67) in response to a single splice_request
message with a spliceStart_normal

splice_insert_type value. spliceStart_immediate sections may come once at
the splice point's exact location. The Injector shall set the
splice_immediate_flag to 1 and the out_of network_indicator to 1 in the
splice_insert_type resulting SCTE 35 splice_info_section() section. Usage of “immediate mode”
signaling is not recommended by SCTE 35 and may result in inaccurate
splices.

spliceEnd_normal sections come to terminate a splice done without a duration
specified.

They may also be sent to ensure a splice has terminated on schedule. The
Injector sets the out_of network_indicator to 0. If they are to terminate a
spliceStart_normal with no duration specified, they should be sent prior to the
minimum interval before the return point and carry a value for pre_roll_time,
especially if terminating a long form insertion. spliceEnd_immediate sections
come to terminate a current splice before the splice point, or a splice in
process earlier than expected. The Injector sets the out_of network_indicator
to 0 and the splice_immediate_flag to 1. The value of pre_roll_time is ignored.
splice_cancel sections come to cancel a recently sent spliceStart_normal
section. The AS must supply the correct value of splice_event_id for the
section to be cancelled. The Injector shall set the
splice_event_cancel_indicator to 1.
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The splice_event_source is a user assigned number for the source of a cue
message. There are four possible values: 0, 4, 6 and 12. A value of 0
indicates that the source of the cue message is a cue embedded in the
original source material. A value of 4 indicates a cue created by automation
system switching. A value of 6 defines a cue created by a live event trigger
system, and a value of 12 indicates a cue created by a local content
replacement system. The splice_event_source and the splice_event_number

together define the splice_event_id parameter that is inserted into the SCTE
104 message.

splice_event_
source

The splice_event_number is the number chosen by the event source to
identify an instance of the cue message. Its value makes up the lower 28 bits
of the splice_event_id.

splice_event_
number

This parameter is defined as a two-byte parameter and has a possible range
unique_program_id | of O to 65535. According to SCTE 104, the use of this field by servers and
splicers is unknown at this time.

The pre_roll_time parameter is a 16-bit field giving the time to the insertion
point in milliseconds. This parameter has a possible range of 0 to 65535.
This field is ignored for splice insert_type values other than
spliceStart_normal and spliceEnd_normal.

pre_roll_time (ms)

The break duration parameter is a 16-bit field giving the duration of the
break_duration insertion in tenths of seconds. This parameter has a possible range of 0 to
(tenths) 65535. This field is ignored for splice_insert_type values other than
spliceStart_normal and spliceStart_immediate.

This parameter is an 8-bit field giving identification for a specific avail within
the current unique_program_id. The value follows the semantics specified in
SCTE 35 for this field. It may be zero to indicate its non-usage. This
parameter has a possible range of 0 to 255.

avail_num

This parameter is an 8-bit field giving a count of the expected number of
avails_expected individual avails within the current viewing event. If zero, it indicates that
avail_num has no meaning. This parameter has a possible range of 0 to 255.

If this field is non-zero and a non-zero value of break_duration is present, then
the auto_return field in the resulting SCTE 35 section will be set to one. This
auto_return_flag field is ignored for splice_insert_type values other than spliceStart_normal and
spliceStart_immediate. Within this implementation this field is fixed to 0x00
and cannot be modified.

Table 7-3: Splice Data Request Parameters
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7.8.15. Insert Segmentation Descriptor Request Data
The oplD is an integer value that indicates what request is being sent. This
opID parameter is fixed to a value of O0x010B, indicating that the
b insert_segmentation_descriptor_request_data() table is transmitted. This
value is fixed and cannot be modified.
The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104

generates its value dynamically.

segmentation_
event_id

A 4 byte (32-bit) unique segmentation event identifier. This parameter has a
possible range of 0 to 4294967296.

segmentation_event
_cancel_indicator

A 1 byte flag that when set to ‘1’ indicates that a previously sent segmentation
event, identified by segmentation_event_id, has been cancelled.

duration (sec)

A 2 byte (16-bit) field giving the duration of the program segment in whole
seconds. A zero value is legal and results in the segmentation_duration_flag
in the resulting SCTE 35 section being set to ‘0. See
duration_extension_frames. This parameter has a possible range of 0 to
65535.

segmentation_
upid_type

A 1 byte field that specifies the type of “UPID” utilized in this program. There
are multiple types allowed to insure that programmers will be able to use an id
that their systems support. The ones supported by the 7721DEA4-
HD+SCTE104 are: User Defined, ISCI, Ad-ID, UMID, ISAN,V-ISAN, TID,
Turner Identifier (T1) and ADI. Refer to SCTE 35 for full details.

segmentation_
upid_length

A 1 byte field that specifies the length in bytes of the segmentation_upid. This
parameter is a read-only parameter and the 7721DE4-HD+SCTE104
generates its value dynamically depending on the value entered for the
segmentation_upid parameter.

segmentation_upid

A variable-length field that specifies the “UPID” value for this segment. Refer
to SCTE 35 for details. This parameter has a possible range of 0 to 32
characters.

segmentation_
type_id

A 1 byte field which designates type of segmentation. The values for this field
are: Not Indicated, Content Identification, Program Start, Program End,
Program Early Termination, Program Breakaway, Program Resumption,
Program Runover Planned, Program Runover Unplanned, Program Overlap
Start, Chapter Start, Chapter End, Provider Advertisement Start, Provider
Advertisement End, Distributor Advertisement Start, Distributor Advertisement
End, Placement Opportunity Start, Placement Opportunity End,
Unscheduled_event_start and Unscheduled_even_end.

chapter_num

Also known as segment_num. A 1 byte field that provides identification for a
specific chapter within a segmentation_upid. Refer to SCTE 35 for full details.
This parameter has a possible range of 0 to 255.

chapters_expected

Also known as segments_expected. A 1 byte field that provides a count of the
expected number of individual chapters within the current segmentation event.
This parameter has a possible range of 0 to 255.
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duration_extension
_frames

A one byte field that shall carry a value in the range from O to the value of the
greatest integer less than frame rate, which shall be the number of frames in
the fractional second not included in duration. The total duration of the
program segment is duration seconds plus duration_extension_frames frame
times. If duration is O this field caries no meaning. This parameter has a
possible range of 0 to 255.

delivery_not_
restricted_flag

A one byte flag that when set to 1 indicates there is no need for external
checks prior to delivery. A value of O indicates the content requires external
checks. Refer to SCTE 35 for full details. The values for this field are: Delivery
Restricted and Delivery Not Restricted.

web_delivery_
allowed_flag

A one byte flag that when set to 1 indicates web delivery is allowed. Refer to
SCTE 35 for full details. The values for this field are: Web Delivery Not
Allowed and Web Delivery Allowed.

no_regional_
blackout_flag

A one byte flag that when set to 1 indicates there is not a regional blackout.
Refer to SCTE 35 for full details. The values for this field are: Regional
Blackout Active and No Regional Blackout.

archive_allowed
flag

A one byte flag that when set to 1 indicates the content is archiveable. Refer
to SCTE 35 for full details. The values for this field are: Content Not
Archiveable and Content Archiveable.

device_restrictions

A 1 byte field which designates type of segmentation and takes values
specified in SCTE 35. The values for this field are: Restrict Group 0, Restrict
Group 1, Restrict Group 2 and No Restrictions. These values represent the
hex values 0x00, 0x01, 0x10 and Ox11.

Table 7-4: Insert Segmentation Descriptor Request Data Parameters
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7.8.16. Time Signal Request

The oplD is an integer value that indicates what request is being sent. This
parameter is fixed to a value of 0x0104, indicating that the
time_signal_request_data() table is transmitted. This value is fixed and cannot
be modified.

oplD

The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104
generates its value dynamically.

The splice splice_info_section may be sent by the automation system

well in advance of when it is required. In order to support repeated sending of
the same splice_info_section and to support multiple sections being
outstanding simultaneously, this request supports the preloading of its
parameters. The timestamp() indicates the time to process the
splice_info_section. The pre-roll field indicates the amount of time, in
milliseconds, after being processed that the action will occur. For the
time_signal_request() this is the pre-roll for the associated descriptors. If this
request arrives after the indicated time, the splice_info_section is sent as soon
as possible.

The timestamp field can indicate immediate processing (and therefore uses
relative timing) or delayed processing (which uses exact timing). In all cases,
pre-roll_time the signaling point is calculated relative to the time the Request is processed.
The pre-roll field determines the exact delay period for the splice point relative
to the Request being processed.

If this Request is processed immediately on arrival, then the physical insertion
of the time signal request is as soon as it is received.

In the case of an exact timestamp using a UTC timecode, VITC timecode or
GPI triggering, the Request is processed at the indicated time.

In the case when a component mode request is used to modify this basic
request, the overall pre-roll time is not used. That is, this field is only used
when the DPI splice_info_section produced is for a program mode splice. For
component mode splicing, each component will have its own time stamp.

Table 7-5: Time Signal Request Parameters
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7.8.17. Insert Tier Data Request

The oplD is an integer value that indicates what request is being sent. This
opID parameter is fixed to a value of 0x010F, indicating that the insert_tier_data()
table is transmitted. This value is fixed and cannot be modified.

The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104
generates its value dynamically.

A field with the most significant nibble set to Ox0 and containing, in the lower
tier_data 12-bits, a value with semantics as specified in SCTE 35 [1] for “tier”. This
parameter has a range of 0 to 4095.

Table 7-6: Insert Tier Data Request Parameters

7.8.18. Splice Null Request

The oplD is an integer value that indicates what request is being sent. This
parameter is fixed to a value of 0x0102, indicating that the

oplb splice_null_request_data() table is transmitted. This value is fixed and cannot
be modified.
The data_length is the size of the data() field being sent in bytes. This
data_length parameter is a read-only parameter and the 7721DE4-HD+SCTE104

generates its value dynamically.

Table 7-7: Splice Null Request Parameters

7.8.19. Follow Me

The Follow Me section of the SCTE 104 Settings tab is not part of the SCTE 104 standard and should not
be used in a standard application. For further questions regarding its use, please contact the factory.
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7.9. AFD Control

The AFD Control tab allows for the module to insert custom AFD packets in the output video. This can be
done statically, via GPI, or conditionally based on the presence of incoming AFD packets.

2 E [E

|Refresh & @ o |ppp|y B @/Llsmus Completed 192.162.77 210 (12:01:65 2011-10-09) | € |Logger =]

Port Gontral | Mise Gontrol | VITC Contral | SCTE 104 Seftings ' AFD Control | User VANG Data | Latching GP1 | Fault Traps |

rAFD Setup Entry

AFD Embed Mode

AFD Embed Line

(3 Pass Through
-Abways pass through upstream AFD flags.

() Static AFD Insetion
-Block upstream AFD flags and always insert static
AFD flags. {lgnore GPI activity)

() GPI Contralled AFD Insettiaon
-If GPI active then insert corresponding AFD flags.
-Otherwise pass through any upstream AFD flags.

() Block

-BElock upstrearn AFD flags only.

() Check and Insert

-If upstream AFD flag detected then pass through.
-Otherwise insert static AFD flags. {dgnare GPI activity)

(0 GPI Contralled Check and Insert

-If GFI active and upstream AFD flag detected then pass through.

-If GPI active and upstream AFD flag not detected then insert
corresponding AFD flags.

-If GPI not active and upstrearm AFD flag detected then pass through
-If GPI naot active and upstream AFD flag not detected then insert
static AFD flags.

rStatic AFD Insertion
Aspect Ratia

AFD Code
AFD Bar Setting
AFD Bar Size 1

AFD Ear Size 2

@4x3()16%9

[uaaa -

(2) Pillar Box () Letter Biox

5 "0

. 7 . Reserved Data Word 3 [DDDD

1279

rAFD Reserved Data Word
Enahling

Resarved Data Word 2: [unuu

(2) Disable ) Enable

Bits: 7,6,54  Bits: 3,2,1,0

ML

=||oo0 |

AFD Bar Setting
AFD Bar Size 1

AFD Ear Size 2

AFD Bar Setting

rDynamic GPI Control

~GPI 1 ~GPI 2
GPI Mode (3) Disahle () Active Law () Active High GPI Mode (3) Disahle () Active Low () Active High
Aspect Ratio (@ 4x3 (O16%0 Aspect Ratio @ 4x3 (O16%9
AFD Code (0000 - AFD Code (0000 -

(%) Pillar Box () Letter Box

(3 Pillar Box () Letter Box
@ ;
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AFD Ear Size 2 I
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@1919

Figure 7-9: VistaLINKg 7721DE4-HD AFD Control View
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7.9.1. AFD Embed Mode

| AFD Control

| AFD Setup Entry

| AFD Embed Mode

Pass Through
Block

Static AFD Insertion
Check and Insert

GPI Controlled AFD
Insertion

GPI Controlled Check
and Insert

7.9.2. AFD Embed Line

| AFD Control

| AFD Setup Entry

| AFD Embed Line

[ 7-24(12)

7.9.3. Aspect Ratio

| AFD Control

Static AFD Insertion,
Dynamic AFD Insertion: GPI
1-6

| Aspect Ratio

4x3
16 x 9

This parameter sets the AFD embedding mode.
Selecting Pass Through will pass through existing AFD codes.
Selecting Block will erase any incoming AFD codes.

Selecting Static AFD Insertion will allow static AFD insertion while
block incoming AFD.

Selecting Check and Insert will perform a check and insert. If AFD is
present, it will be passed through. If it is not present, then a static
AFD code will be inserted.

Selecting GPI Controlled AFD Insertion or GPI Controlled Check and
Insert will perform GPI controlled functionality of the Static AFD
Insertion or Check and Insert commands respectively. When the
GPI is active, the commands will be the same as the Static AFD
Insertion or Check and Insert commands. When it is inactive,
incoming AFD will be passed-through.

This parameter sets which line AFD packets will be embedded on.
Line 12 is the default.

This parameter sets whether the original frame is 4:3 or 16:9 aspect
ratio coded.

A selection of 4 x 3 will choose AFD codes from the 4:3 selections.

A selection of 16 x 9 will choose AFD codes from the 16:9
selections.
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7.9.4. AFD Code

| AFD Control

Static AFD Insertion,
Dynamic AFD Insertion: GPI
1-6

| AFD Code

0000
0010
0011
0100
1000
1001
1010
1011
1101
1110
1111

Sets the AFD code that is inserted. Refer to Figure 7-9 for a
visualization of each code. These codes are used in conjunction with
the Aspect Ratio parameter, detailed in Section 7.9.3.
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Original 4:3 coded frarme

nooo

Undefined

-Code 0000 indicates that information is
unavailable, therefore video equipment
should interpret active farmat the same as
coded frame unless 'bar data’ is available
-May not be supported worldwide

-Should be uged with caution

oo1o

16:8 image attop of frame

-May not be supported worltwide
-8hould be used with caution

oo11

14:9image attop of frame

-May not be supported worltwide
-8hould be used with caution

o100

‘Wider than 16:9 image

centered in frame

-Bar data should always be associated with
AFD code 0100 to signal the exact size of
letterhox bars.

-May not he supported warldwide

-Should be used with caution

1000
Full frame image
Same as coded frame

1001

4:3 image centered in frame

-For a 4:3 frame, AFD code 1001 resulted
inthe same image as AFD code 1000,
therefore code 1000 is preferred coding
in such cases.

IBENE
-

1010

16:8 image centered inframe

-All irmage area is protected, therefore
cropping is not allowed and only letterbox
format can be used

1011
14:8 image centerad infrarme

1101

4:3 image with

alternative 14:9 center cut

-14:9image area is protected

-Vigual infarmation outside protected area
may e cropped with minimum impact
for the viewrer,

1110

16:9 image with

alternative 14:9 center cut

-14:3image area is protected

“Wigual information outside protected area
may be crapped with minimurm impact
farthe viewer.

1111

16:9 irnage with

alternative 4:3 center cut

-4:3image area is protected

-Vigual infarmation outside protected area
may e cropped with minimum impact
for the viewer,

Original 16:9 coded frame

oooo

Undefined

-Code 0000 indicates that information is
unavailable, therefore video equipment
should interpret active format the same ag
coded frame unless ‘har data'is available
-May not be supported worldwide

-Should be used with caution

no1o

16:9image

Same as coded frame

-Fora 16:9rame, AFD code 0010 resulted
inthe same image as AFD code 1000,
therefore code 1000 is preferred coding
in such cases

no11

148 image

Same as coded frame

-Fora 16:9rame, AFD code 0011 resulted
inthe same image as AFD code 1011,
therefore code 1000 is preferred coding
in such cases

o100

Wider than 16:9 image

centered in frame

-Bar data should always be associated with
AFD code D100 10 signal the exact size of
letterho: bars.

-May not be supported worldwide

-Should be uged with caution

1000
Full frame image
Same as coded frame

1001
4:3 image centered in frame

1010

16:9 irnage full frame

-All image area is protected, therefore
cropping is not allowed

1011
149 image centered in frame

10

4:3 Image with

alternative 14:9 center cut

-14:9image area is protected

-isual information outside protected area
may e cropped with minimurm impact

far the viewer,

1110

16:9 image with

alternative 14:9 center cut

-14:9image area is protected

-isual information outside protected area
may e cropped with minimurm impact
far the viewer.

M1

16:9 image with

alternative 4:3 center cut

-4:3image area is protected

-isual information outside protected area
may e cropped with minimurm impact
for the viewer

Figure 7-10: AFD Control Codes
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7.9.5. AFD Bar Setting

| AFD Control

Static AFD Insertion,
Dynamic AFD Insertion: GPI
1-6

| AFD Bar Setting

Pillar Box
Letter Box

7.9.6. AFD Bar Size 1

| AFD Control

Static AFD Insertion,
Dynamic AFD Insertion: GPI
1-6

| AFD Bar Size 1

Line select, dependent
on standard

7.9.7. AFD Bar Size 2

| AFD Control

Static AFD Insertion,
Dynamic AFD Insertion: GPI
1-6

| AFD Bar Size 2

Line select, dependent
on standard

7.9.8. GPI Mode

| AFD Control

Dynamic AFD Insertion: GPI
1-6

| GPI Mode

None
Low
High

This parameter sets the type of bars that are on the picture when
using bar data.

A selection of Pillar Box will be valid for video that has bars on the
sides.

A selection of Letter Box will be valid for video that has bars on the
top and bottom.

This parameter sets the size of the first bar, as selected under Bar
Type.

The values available in this field will depend on the input video
format.

This parameter sets the size of the first bar, as selected under Bar
Type.

The values available in this field will depend on the input video
format.

This parameter sets the GPI active condition for the selected GPI.
A selection of None will disable the GPI for AFD insertion.
A selection of Low will make the GPI active LO.

A selection if High will make the GPI active HI (+5 or 12 V, jumper
selectable).
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7.9.9. AFD Reserved Data Word

7.9.9.1. Enabling

| AFD Control This parameter sets the state of the AFD Reserved Data Words.
| AFD Reserved Data Word When enabled, the reserved words will be set by the following
| Enabling commands.
Disable
Enable

7.9.9.2. Reserved Data Word

| AFD Control These parameters set the value of the AFD Reserved Data Words.
| AFD Reserved Data Word
| Reserved Data Word 2-3

| 0000 - 1111
rUpstream AFD Code Swap
AFD Code Swap (%) Disable () Enahle

Figure 7-11: VistaLINKg 7721DE4-HD Upstream AFD Code Swap Settings

7.9.10. AFD Upstream Code Swap

The AFD Upstream Code Swap is used to remap incoming AFD codes. This is primarily used to correct
known, systematic mistakes in upstream code stamping.

7.9.10.1. Enabling

| AFD Control This parameter sets the state of the AFD remapping. When enabled,
| Upstream AFD Code Swap AFD codes will be remapped as per the table below.
| Enabling
Disable
Enable

7.9.10.2. Reserved Data Word

| AFD Control These parameters set the AFD value to remap to.
| Upstream AFD Code Swap
| 0000-1111
| 0000 - 1111
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7.10. Fault Traps

The Fault Traps tab contains the state of all the alarms on the module. Note that not all the below alarms
are present for all permutations of the module (i.e. VITC present will not be on modules without +GPI
option, or with +GPI option but HD video present).

Some traps may change state quicker than Auto Refresh can detect, such as a quick
,@S GPI or SCTE104 insertion. For accurate monitoring, look for the actual trap being
sent from the module.

Misc Control |, VITC Control |, SCTE 104 Settings | AFD Control |, User VANC Data | Latching GPI ' Fault Traps |

rTrap Enable rTrap Status
Input Video Presence Bl InputVideo Presence
VITC Presence B VITC Presence
B RF 122 Presence
SCTE 104 Message Inserted I SCTE 104 Message Inserted
[] DSk Trigger Insertion B D5k Trigger Insertion
~GPI Trap Enable ~GPI Trap Status
GPI1 B GFi1
GPI 2 B GPi2
GPI 3 W cri3
GPI 4 W cPi4
GPl1 5 B GPIs
GPIE B GPi6
rAudio Group Traps Enable rAudio Group Traps Status
Audio Group 1 Presence B Audio Group 1 Presence
Audio Group 2 Presence B Audio Group 2 Presence
Audio Group 3 Presence B Audio Group 3 Presence
Audio Group 4 Presence I Audio Group 4 Presence
rSerial Data Trap Enable rSerial Data Trap Status
Serial Data 1 Presence B Serial Data 1 Presence
Serial Data 2 Presence I Serial Data 2 Presence
Serial Data 3 Presence B Serial Data 3 Presence
Serial Data 4 Presence B Serial Data 4 Presence

Figure 7-12: VistaLINKg 7721DE4-HD Fault Trap View
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