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Welcome

Thank you for purchasing your new Blackmagic 3G-SDI Shield for Arduino.

We are always interested in new technologies and are excited by all the creative ways our SDI
products can be used. With your 3G-SDI Shield for Arduino, you can now integrate the Arduino
into your SDI workflow to get more control options with your Blackmagic Design equipment.

For example, ATEM switchers can control Blackmagic URSA Mini and Blackmagic Studio
Cameras via data packets embedded in the SDI signal. If you are not running an ATEM switcher,
but you would still like the ability to control your Blackmagic cameras, you can build custom
control solutions with your 3G-SDI Shield for Arduino. The shield gives you the SDI platform to
build upon, so you can loop the program return feed from your switcher, through the shield, and

into the program input on your Blackmagic Cameras.

Writing the code to send the commands to the camera is easy and all the supported commands
are included in this manual.

You can control the cameras using a computer, or you can add buttons, knobs and joysticks to
your shield and build dynamic hardware controllers for adjusting features such as lens focus
and zoom, aperture settings, pedestal and white balance control, the camera’s powerful built
in color corrector, and much more. Building your own custom controller is useful for production,
but it’s also a lot of fun!

We are excited by this technology and would love to hear about any SDI controllers you have
built for your 3G-SDI Shield for Arduino!

This instruction manual contains all the information you need to start using your

Blackmagic 3G-SDI Shield for Arduino. Please check the support page on our website at
www.blackmagicdesign.com for the latest version of this manual and for updates to your
shield’s internal software. Keeping your software up to date will ensure you get all the latest
features! When downloading software, please register with your information so we can keep
you updated when new software is released. We are continually working on new features and
improvements, so we would love to hear from you!

Tt

Grant Petty
CEO Blackmagic Design


http://www.blackmagicdesign.com
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Getting Started

Your Blackmagic 3G-SDI Shield for Arduino is supplied with 4 stackable headers, including two
8 pin headers, a 10 pin, and a 6 pin header. Headers are bridging connectors used to mount
your shield to the Arduino board, and because they are stackable you can attach other shields
on top with additional components, such as control buttons, knobs and joysticks. The header
layout supports mounting to Arduino boards with an R3 footprint, such as the Arduino UNO.

To attach the headers to your shield:

Insert the pins of each header through the corresponding pin holes on each side of
your Blackmagic 3G-SDI Shield. Refer to the illustration below for the header layout

arrangement.
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NOTE When connecting to the shield, communication is via I°C or Serial.

We recommend I?°C as this enables the serial monitor to be used and makes all
other pins available. Select the communication mode when defining the
BMDSDIControl object in the sketch. Refer to the ‘Communicating with your
Blackmagic 3G-SDI Shield for Arduino’ section for more information.

Solder the base of each header pin to the underside of your shield. Make sure
the solder on each pin creates a firm join with the pin hole, but does not touch

the solder on nearby pins.

Getting Started



To help make sure all pins on your shield are aligned with the female header pin
slots on the Arduino board, it's helpful to solder just one pin on each header first.
Now place the shield onto the Arduino board to check the pin alignment. If any
headers need adjusting, you can then warm the solder joint on the corresponding
header and improve its alignment. This is a much easier method than soldering all the
joints first and then trying to make adjustments.

Now that your headers are soldered to your shield, you can mount the 3G-SDI shield to your
Arduino board.

Carefully holding each side of the shield, align the header pins with your Arduino board’s
headers and gently push the pins into the header slots. Be careful not to bend any of the pins
while mounting the shield.

With all pins plugged in, the connection between the Blackmagic
shield and the Arduino board should be firm and stable.

To power your Blackmagic 3G-SDI Shield for Arduino, simply plug in a 12V power adapter into
the 12V power input on your Blackmagic shield.

NOTE Plugging power into the Arduino board will not provide sufficient power to the
Blackmagic shield, however, powering the Blackmagic shield will provide power to the
Arduino as well, so make sure power is connected to your Blackmagic shield only.

Getting Started



With power supplied, you can now plug your Blackmagic 3G-SDI Shield into your
SDI equipment. For example, to plug into a switcher and a Blackmagic URSA Mini:

Plug the program output from your switcher to the Blackmagic 3G-SDI Shield’s
SDlinput.

Plug your Blackmagic 3G-SDI Shield’s SDI output into the ‘program’ SDI input marked
PGM on your Blackmagic URSA Mini.

A connection diagram is provided below.

SDI IN o I O . 99999
- |: = 0 =2 0 5
[Fome g(desgng M|
SDI OUT o = []o
0000 =
00
[958 a00%
OO OO
Switcher
Blackmagic 3G-SDI Shield for Arduino
SDI ‘PGM’ Input -

Blackmagic URSA Mini

That’s all there is to getting started!

Now that your shield is mounted to the Arduino board, powered, and connected to your
SDI equipment, you can install the internal software and library files, program the Arduino
software and begin using the shield to control your equipment.

Continue reading the manual for information on how to install the shield’s internal software,
and where to install the Arduino library files so the shield can communicate with your Arduino.

You can also use your Blackmagic 3G-SDI Shield for Arduino to control other
Blackmagic Design products, such as Blackmagic MultiView 16. For example, when
your shield is connected to input 16, you can display a tally border on the multi view.
When using Blackmagic URSA Mini cameras, make sure the grid overlay is turned on
to enable the tally display on the camera viewfinder. Refer to your Blackmagic camera
manual for more information.

Getting Started



Software Installation

NOTE Before installing the Blackmagic Shield for Arduino setup utility, download the
latest Arduino IDE software from www.arduino.cc and install it on your computer.

After installing the Arduino software, you can now install your Blackmagic 3G-SDI
Shield’s internal software.

Blackmagic Shield for Arduino Setup is used to update your shield’s internal software. The
internal software communicates with the Arduino board, and controls the board using Arduino
library files. These library files are installed with the setup software and all you need to do is
copy the folder containing the files and paste it into your Arduino application folder. You can
find information about the library files and how to install them in the next section of this manual.

We recommend downloading the latest Blackmagic Shield for Arduino software and updating
your shield so you can benefit from new features and improvements. The latest version can be
downloaded from the Blackmagic Design support center at
www.blackmagicdesign.com/support

To install the internal software using Mac OS X:
Download and unzip the Blackmagic Shield for Arduino software.

Open the resulting disk image and launch the Blackmagic Shield for Arduino installer.
Follow the on screen instructions.

After installing the latest version of Blackmagic Shield for Arduino installer, power your
Blackmagic shield and connect it to your computer via a USB cable.

Now launch the setup utility and follow any onscreen prompt to update your shield’s
internal software. If no prompt appears, the internal software is up to date and there is
nothing further you need to do.

To install the internal software using Windows:
Download and unzip the Blackmagic Shield for Arduino software.
You should see a Blackmagic Shield for Arduino folder containing this manual and

the Blackmagic Shield for Arduino installer. Double-click the installer and follow the
onscreen prompts to complete the installation.

After installing the latest version of the Blackmagic Shield for Arduino installer, power
your Blackmagic shield and connect it to your computer via a USB cable.

Now launch the setup utility and follow any onscreen prompt to update your shield’s
internal software. If no prompt appears, the internal software is up to date and there is
nothing further you need to do.

Software Installation
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Installing Arduino Library Files

The programs written to control your Arduino are called sketches and your Blackmagic 3G-SDI
Shield for Arduino uses Arduino library files that help make writing sketches easier. After
installing your shield’s setup software, the library files are installed into a folder named ‘Library’.
All you need to do now is copy the folder containing the library files and paste it into your
Arduino libraries folder.

NOTE The Arduino IDE software needs to be closed when installing libraries.

To install the library files on Mac OS X:
Open ‘Blackmagic Shield for Arduino’ in your ‘applications’ folder.

Open the ‘Library’ folder and right click/copy the folder named: BMDSDIControl.
Now go to your computer’s ‘documents’ folder and open the Arduino folder.

You will see a sub-folder named ‘libraries’. Paste the BMDSDIControl folder into the
‘libraries’ folder.

To install the library files on Windows:
Open the Programs/ Blackmagic Shield for Arduino folder.

You will now see a subfolder named ‘Library’. Open this folder and then right click/copy
the folder named: BMDSDIControl.

Now go to your computer’s ‘documents’ folder and open the Arduino folder.

You will see a sub-folder named ‘libraries’. Paste the BMDSDIControl folder into the
‘libraries’ folder.

That’s all you need to do to install the Blackmagic Design library files on your computer. When
running the Arduino software, you will now also have Blackmagic Design example sketches to
choose from.

Simply go to the ‘file’ drop down menu in the Arduino software menu bar, and select ‘examples’.
Now select BMDSDIControl and you will see a list of example sketches you can use.

With the library files stored in the correct folder, your shield can now use them to communicate
with the Arduino board. All you need to do is program the Arduino IDE software. Refer to the
‘Programming Arduino Sketches’ section for more information.

NOTE If an updated library file with examples is released in the future, you will need to
delete the old BMDSDIControl folder and replace it with the new folder using the
method described above.

Installing Arduino Library Files



Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Elackmagic 3G-5D1 Shield for Arduino

Configure
PC Address

Getaddress to:  Ox6E

Videa Format

Default autput format: 1080i59.84

Cancel

The Blackmagic Shield for Arduino Setup software lets you change
settings on your shield such as the I°C address and video output format.

With Blackmagic Shield for Arduino Setup installed on your computer, you can now change
settings for your shield, such as the ‘I?’C address’, which identifies your shield so the Arduino
board can communicate with it, and the ‘video format’, which sets the output format for

your shield.

In very rare cases, there is a potential for another shield mounted to your Blackmagic shield to
share the same 12C address as your shield’s default address which will create a conflict. If this
occurs, you can change your shield’s default address setting.

Blackmagic Shield for Arduino Setup
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The default address for your shield is Ox6E, however, you can choose from a range of
addresses between 0x08 and Ox77.

To change the address for your shield:
Launch Blackmagic Shield for Arduino Setup and click on your shield’s ‘settings’ icon.

In the ‘set address to:” edit box, type the address you wish to use.

Click ‘save’.

The default output format is selected in the setup utility for when no input is connected. When
an input is detected, the output will follow the same format as the input. If this input is removed
the output will revert to the default output format selected in the utility. You can change the
video format by clicking in the ‘default output format’ drop down menu and selecting the
format you want.

You can choose from the following video output formats:
= 720p50
= 720p59.94
= 720p60
= 1080i50
= 1080i59.94
= 1080i60
* 1080p23.98
= 1080p24
= 1080p25
* 1080p29.97
= 1080p30
= 1080p50
= 1080p59.94
= 1080p60

Programming Arduino Sketches

The programs, or sketches, written into the Arduino software are very easy to write! Sketches

are written using common ‘C’ programming language. When programming your sketches using
commands from the Studio Camera Control Protocol, the shield embeds these commands into
the SDI output which lets you control your Blackmagic URSA Mini or Blackmagic Studio Cameras.

All supported commands are included in the Studio Camera Control Protocol section of this
manual so you can take the commands from the protocol and use them in your sketch.

Programming Arduino Sketches
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Testing your Blackmagic Shield
and Library Installation

After everything is connected as described in the ‘Getting Started’ section and you have
installed the setup software and library files, you'll want to check that your shield is
communicating with the Arduino board and that everything is working as it should.

A fast way is to open and run the supplied tally blink example sketch.
To do this:
Launch the Arduino IDE software.

Go to the ‘tools’ menu and select the Arduino board and Port number.

From the ‘File’ menu, select ‘Examples/BMDSDIControl” and choose the sketch

named ‘TallyBlink’.
Upload the sketch to your board.

_

#include <BMDSDIControl.h

BMD_SDITallyControl _I2C sdiTallyControl (8x6E);

vold setup()
{

sdiTallyControl. beging);
sdiTallyControl. setOverridetrue);

pinMoce(13, WUIPUID;

vold loop()
{
digitalirite(13, HIGH);
sdiTallyControl . setComeraTul Ly
1,
true,
false
%
delay( 1689} ;
cigitalWrite(1d, LOWD;
sdilallyControl. setlameralal Ly(
1,
false,

false

bH

delay(10ea);

£F the setup function runs once when you press reset or power the board

/¢ the loop function runs over and over again forever

/7 need to include the library

/7 define the Tally object using I2C using the default shield address

/7 initialize tally control
/' enable tally override

A7 initiglize digital pin 13 as on output

/7 turn the LED ON

/7 turn tally ON
/7 Camera Number
/7 Program Tally
47 Preview Tally

4/ leave 1t UN for 1 sacond
/7 turn the LED OFF

/7 turn tally Ok

4 Comera Number

// Program Tally
/7 Preview lally

#/ leave 1t OFF for 1 second

The Tally Blink example sketch is a fast and easy way to test your Blackmagic 3G-SDI
Shield for Arduino. Raw data can be sent to your shield via I12C using commands from
the Studio Camera Protocol document, but we have also provided custom libraries to
make programming sketches much easier.

Testing your Blackmagic Shield and Library Installation
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NOTE Make sure your Blackmagic Camera’s tally number is set to 1. Also, ensure the
camera’s grid overlay is turned on to enable the tally display on the camera viewfinder.
Refer to your Blackmagic camera manual for more information.

You should now see the tally light on your Blackmagic Studio Camera blink once every second.
If you see the tally light blinking you can be sure your Blackmagic shield is communicating with
the Arduino and everything is working properly.

If the tally light is not blinking, check that your Blackmagic camera’s tally number is set to 1
and the camera’s grid overlay is turned on.

If you need further assistance, please visit the Blackmagic Design support center at
www.blackmagicdesign.com/support. Refer to the help section of this manual for more
information on the different ways you can get help setting up your shield.

Your Blackmagic 3G-SDI Shield for Arduino has six indicator LEDs that confirm activity on your
shield such as power, UART, I2C and SPI communication, plus indicators to show when tally and
camera control overrides are enabled.
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LED 1 - System Active
[luminates when power is connected to the shield.

LED 2 - Control Overrides Enabled
[lluminates if you have enabled camera control in your Arduino sketch.

LED 3 - Tally Overrides Enabled
[lluminates if you have enabled tally in your Arduino sketch.

LED 5 - I12C Parser Busy
[lluminates when communication is detected between your shield and the Arduino
using the 12C protocol.

LED 6 - Serial Parser Busy
Illuminates when UART communication is detected.

When your Blackmagic shield is booting, the power indicator will remain off and LEDs 3, 4 and 5
will indicate the following activity.

LED 3 - Application image loading
LED 4 - EEPROM initializing

LED 5 - Memory check in progress

Testing your Blackmagic Shield and Library Installation

13


http://www.blackmagicdesign.com/support

After a successful boot, the power LED will turn on and all LEDs will resume their standard
functions during operation.

In the rare case of a boot failure, all LEDs except for the failed activity will flash rapidly so you
can identify the cause of the failure.

Attaching Shield Components

If you want to build your own hardware controller, you can create a new shield with buttons,
knobs and a joystick for more tactile, hands on control. Simply mount the custom shield to your
Blackmagic 3G-SDI Shield for Arduino by plugging it into your shield’s header slots. There is no
limit to the types of controllers you can build. You can even replace the circuitry in an old CCU
with your own custom Arduino solution for an industry standard camera control unit.

You can create your own hardware controller and plug it into your Blackmagic
3G-SDI Shield for Arduino for more interactive and refined control.

Communicating with your Blackmagic
Shield for Arduino

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via I>’C or Serial. We
recommend I°C because of the low pin count and it frees up the serial monitor. This also allows
you to use more I>C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical 12C or Serial communication busses the shield supports.

Communicating with your Blackmagic Shield for Arduino
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[2C Interface
To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0x6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C  sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD SDITallyControl Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0x6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C  sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

!

void loop()
// Unused

1

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.

Communicating with your Blackmagic Shield for Arduino
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Studio Camera Control Protocol

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.

Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.

Studio Camera Control Protocol 17



Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.

Studio Camera Control Protocol
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum

0

-1

-1

Maximum

1

16

max

+1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast

Studio Camera Control Protocol 19



Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3] =interlaced

[4] = Color space

[0] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DCI,
6=UHD

0 = progressive, 1=
interlaced

0=YUvV

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (O) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.1

Maximum

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID  Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System language strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
header command data
c —
§ ¢ T g z B 5
@ = > [ =]
K o = c o £ Q ©
= c Q [d) o > o
% K9] £ 2 ] o = g
g g £ o g o
trigger instantaneous
8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 = 0xfd9a fp)

all operations combined 76 n-nn
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Developer Information

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I12C

The shield operates at the following I2C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

- ]--
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**12C Protocol (Writes):**

(START W) [REG ADDR L][REG ADDR H][VAL][VAL][VAL] ... (STOP)
**12C Protocol (Reads):**

(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL][VAL] ... (STOP)
The maximum payload (shown as **VAL** in the examples above) read/write length (following

the internal register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

-
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OXDC] [0x42][REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads).**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL™ in the examples above) read/write length (specified in
the **LENGTH** field) in a single transaction is 255 bytes.

Register Address Map

Developer Information
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:** When 1, the input SDI signal (if present) is discarded and the
shield generates its own SDI signal on the SDI output
connector. When 0, the input signal is passed through to the
output if present, or the shield generates its own SDI
signal if not.

**Reset Tally:*™  When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When O, input tally data is passed through to the output
unmodified.

**Qverride Control:** When 1, control data is overridden with the user supplied

data. When 0O, input control data is passed through to the
output unmodified.

Register: OCARM (Output Control Arm)

[ RESERVED ][ ARM ]
7 10

**Reserved:** Always zero.

Arm:** When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

**Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)

[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

FArm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH]
7 0

*“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]
7 1 0]

**Reserved:** Always zero.

Arm:** When 1, the outgoing tally data is armed and will be continuously from
the next video frame until new data is set. Automatically cleared once
the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

Arm: When 1, tally data armed and will be received in the next video frame.
Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_ was
reset (one byte per camera). Bit zero indicates a Program tally, while
bit one indicates a Preview tally.
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Help

Your Blackmagic 3G-SDI Shield for Arduino is a developers tool designed for you to develop
independently based on your custom requirements.

For the most up to date information about your shield, visit the Blackmagic Design online
support pages and check the latest support material.

Blackmagic Design Online Support Pages

The latest manual, software and support notes can be found at the Blackmagic Design support
center at www.blackmagicdesign.com/support.

Arduino Development Forum

If you have programming questions, you can get help from Arduino development forums on the
Internet. There is a whole community of Arduino developers and many good quality forums
where you can ask software questions, or even find a willing engineer to hire to implement your
solution for you!

Blackmagic Design Forum

The Blackmagic Design forum on our website is a helpful resource you can visit for more
information and creative ideas. This can also be a faster way of getting help as there may
already be answers you can find from other experienced users and Blackmagic Design staff
which will keep you moving forward. You can visit the forum at
https://forum.blackmagicdesign.com

Checking the Software Version Currently Installed

To check which version of Blackmagic 3G-SDI Shield for Arduino Setup software is installed on
your computer, open the About Blackmagic 3G-SDI Shield for Arduino Setup window.

= On Mac OS X, open Blackmagic 3G-SDI Shield for Arduino Setup from the Applications
folder. Select About Blackmagic Shield for Arduino Setup from the application menu to
reveal the version number.

= On Windows 7, open Blackmagic 3G-SDI Shield for Arduino Setup from your Start
menu. Click on the Help menu and select About Blackmagic 3G-SDI Shield for Arduino
Setup to reveal the version number.

= On Windows 8, open Blackmagic 3G-SDI Shield for Arduino Setup from the Blackmagic
3G-SDI Shield for Arduino Setup tile on your Start page. Click on the Help menu and
select About Blackmagic Shield for Arduino Setup to reveal the version number.

How to Get the Latest Software Updates

After checking the version of Blackmagic 3G-SDI Shield for Arduino Setup software installed on
your computer, please visit the Blackmagic Design support center at
www.blackmagicdesign.com/support to check for the latest updates. While it is usually a

good idea to run the latest updates, it is wise to avoid updating any software if you are in

the middle of an important project.

Help
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Warranty

Blackmagic Design warrants that the Blackmagic 3G-SDI Shield for Arduino product will be free
from defects in materials and workmanship for a period of 12 months from the date of purchase.
If a product proves to be defective during this warranty period, Blackmagic Design, at its option,
either will repair the defective product without charge for parts and labor, or will provide a
replacement in exchange for the defective product.

In order to obtain service under this warranty, you the Customer, must notify Blackmagic Design
of the defect before the expiration of the warranty period and make suitable arrangements for the
performance of service. The Customer shall be responsible for packaging and shipping the
defective product to a designated service center nominated by Blackmagic Design, with shipping
charges pre paid. Customer shall be responsible for paying all shipping changes, insurance, duties,
taxes, and any other charges for products returned to us for any reason.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper
or inadequate maintenance and care. Blackmagic Design shall not be obligated to furnish service
under this warranty: a) to repair damage resulting from attempts by personnel other than
Blackmagic Design representatives to install, repair or service the product, b) to repair damage
resulting from improper use or connection to incompatible equipment, c) to repair any damage or
malfunction caused by the use of non Blackmagic Design parts or supplies, or d) to service a
product that has been modified or integrated with other products when the effect of such a
modification or integration increases the time or difficulty of servicing the product. THIS WARRANTY
IS GIVEN BY BLACKMAGIC DESIGN IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED.
BLACKMAGIC DESIGN AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. BLACKMAGIC DESIGN’S
RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE WHOLE AND EXCLUSIVE
REMEDY PROVIDED TO THE CUSTOMER FOR ANY INDIRECT, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER BLACKMAGIC DESIGN OR THE
VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES. BLACKMAGIC
DESIGN IS NOT LIABLE FOR ANY ILLEGAL USE OF EQUIPMENT BY CUSTOMER. BLACKMAGIC
ISNOT LIABLE FOR ANY DAMAGES RESULTING FROM USE OF THIS PRODUCT. USER OPERATES
THIS PRODUCT AT OWN RISK.

© Copyright 2018 Blackmagic Design. All rights reserved. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup Videohub’,
‘Videohub’, ‘DeckLink’, ‘Intensity’ and ‘Leading the creative video revolution’ are registered trademarks in the US and other
countries. All other company and product names may be trade marks of their respective companies with which they are associated.

Arduino and the Arduino logo are trademarks of Arduino. Thunderbolt and the Thunderboltlogo are trademarks of Intel Corporation
in the U.S. and/or other countries.
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Blackmagic 3G-SDI Shield for Arduino

Configurs
PC Address

Set address to:  OxGE

Videa Format

Default autput format: 1080i59.94

Blackmagic Shield for Arduino SetupY 7h Uz 7 Z{#E>7T, 12CPZ KL AV
ETFARNTA—TYRRE, V—ILRDREEZZEETCEET, o
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ST EAVAN=ILUIES, Y—ILRDArduinofR— R EBETREE B>THE D IR THIER ICEIEL
TWEHESHZRERLETD,
—BAE—TABFEE. FV—m DR Ty FHEBHWTTERLTHDIETY,
UTOFIEICHEWNET :

Arduino IDEV 7 kU 7% REHT B,
MToolsy X=a2—AfTE, ArduinoiR—RER—RNBESEBIRLE T,

TFiley XZa2—m5 TExamples/BMDSDIControl; Z##IRU. TallyBlinky &EWS&ZRID
ATy FEBRUET,

R—RiERTyFEF7y7O-RUET,

TallyBlink §

#include <BMDSDIControl.h /7 need to include the Llibrory
BMD S0ITallyControl I2C sdiTallyControl (@x6E); // define the Tally object using IZC using the default shield address

// the setup function runs once when you press resct or power the board
void setup()

Eﬂ‘[ﬂliyLﬂﬂtr‘D].L‘! 13 4/ wmtialize tally control
sdiTallyCantrol s i /¢ enahle tally override

pindode(13, OUIFULY; /7 initialize digital pin 13 as an output

/¢ the loop function runs over and over again forever

void Loop()
i
digitalWrite(13, HIGH); #/ turn the LCD ON
sdifallyControl.sctlameralally( /4 turn tally UN
1 /¢ Camera Numher
true, /7 Program Tally
false /¢ Preview lally
b
delay (1608 ; /7 leave 1t ON for 1 second
digitalmrite(l3, LOW); /7 turn the LED OFF
sdiTallyControl . setComeroTolly( 47 turn tally OFF
1 // Camera Number
false /7 Program Tally
fulse £/ Preview Tolly
'
delay(1008); 47 leave it OFF for 1 second

FU—RBDRT v FHIE, |mBAE—T 1 M D& ICBlackmagic 3G-SDI Shield for Arduino
V—)LRDOFR D EEETT, RAWT—% (&, Studio Camera ProtocolRF 1 XY 50wy
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NAILZATZ)HRELTVET,
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WMEON—RD 7Y hAO—Z—%{ERK L. Blackmagic 3G-SDI Shield for Arduino
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Communicating with your Blackmagic
Shield for Arduino

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via 12C or Serial. We
recommend I12C because of the low pin count and it frees up the serial monitor. This also allows
you to use more 12C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical 12C or Serial communication busses the shield supports.

Communicating with your Blackmagic Shield for Arduino
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I12C Interface

To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0x6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C  sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

1

void loop()
// Unused

!

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.

Communicating with your Blackmagic Shield for Arduino
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Studio Camera Control Protocol

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.
Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.

Studio Camera Control Protocol 46



Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.

Studio Camera Control Protocol
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995

(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 2 through 127 are reserved.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number
of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

ID Parameter

0.0 | Focus

0.1 | Instantaneous autofocus

0.2 | Aperture (f-stop)

0.3 | Aperture (normalised)

0.4 | Aperture (ordinal)

Instantaneous

05 auto aperture

0.6 | Optical image stabilisation

0.7 | Set absolute zoom (mm)

Set absolute zoom

08 (normalised)

Set continuous

09 zoom (speed)

Type Index Minimum Maximum Interpretation
fixed16 - 0 1 0.0 = near, 1.0 = far
void _ _ _ trigger

instantaneous autofocus

: Aperture Value (where
fixed16 - A 16 faumber = sqrt(2°AV))

fixed16 - 0 1 0.0 = smallest, 1.0 = largest

Steps through available
int16 - (0] n aperture values from
minimum (0) to maximum (n)

trigger instantaneous

void - - -
auto aperture

true = enabled, false

boolean | - - - = disabled

Move to specified focal
int16 - 0 max length in mm, from minimum
(0) to maximum (max)

Move to specified focal

fixed16 - 0 ! length: 0.0 = wide, 1.0 = tele
Start/stop zooming at
fixed16 _ 1 +1.0 specified rate: -1.0 = zoom

wider fast, 0.0 = stop,
+1=zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3] =interlaced

[4] = Color space

[0] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DCI,
6=UHD

0 = progressive, 1=
interlaced

0=YUvV

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (O) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.1

Maximum

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System lanquage strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
header command data
c —
s s 2 3 3§ ¢ 5
© 5 > ] =1
g o £ c o £ Q ©
£ 5§ £ & £ s | 2 0
k) = S e 8 2 &
trigger instantaneous
8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 = 0xfd9a fp)

all operations combined 76

Studio Camera Control Protocol 53



Developer Information

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I12C

The shield operates at the following I?C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

- ]--
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**|2C Protocol (Writes):**

(START W) [REG ADDR L][REG ADDR H][VAL][VAL][VAL] ... (STOP)
**12C Protocol (Reads):**

(START W) [REG ADDR L][REG ADDR H] ... (STOP) (START R) [VAL][VAL][VAL] ... (STOP)
The maximum payload (shown as **VAL™ in the examples above) read/write length (following
the internal register address) in a single transaction is 255 bytes.
Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1 format.

Shield Pin | Function

R
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OxDC] [0x42][REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0OxO0] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL™ in the examples above) read/write length (specified in
the **LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0

Developer Information



**Reserved:** Always zero.

**Qverride Output:** When 1, the input SDI signal (if present) is discarded and the
shield generates its own SDI signal on the SDI output
connector. When 0, the input signal is passed through to the
output if present, or the shield generates its own SDI
signal if not.

**Reset Tally:*™  When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When O, input tally data is passed through to the output
unmodified.

**Qverride Control:** When 1, control data is overridden with the user supplied

data. When 0O, input control data is passed through to the
output unmodified.

Register: OCARM (Output Control Arm)

[ RESERVED ][ ARM ]
7 10

**Reserved:** Always zero.

Arm:** When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

**Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)

[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

FArm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH]
7 0

*“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]
7 1 0]

**Reserved:** Always zero.

Arm:** When 1, the outgoing tally data is armed and will be continuously from
the next video frame until new data is set. Automatically cleared once
the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

Arm: When 1, tally data armed and will be received in the next video frame.
Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_ was
reset (one byte per camera). Bit zero indicates a Program tally, while
bit one indicates a Preview tally.
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Cher client, chere cliente,
Nous vous remercions d’avoir fait 'acquisition d’une carte Blackmagic 3G-SDI Shield for Arduino.

Nous nous intéressons aux nouvelles technologies et souhaitons développer des fagons innovantes
d’utiliser nos produits SDI. Grace a la 3G-SDI Shield for Arduino, vous pouvez désormais intégrer
une carte Arduino a votre workflow SDI et ainsi ajouter des options de contréle a votre équipement

Blackmagic Design.

Par exemple, les mélangeurs ATEM peuvent contréler la Blackmagic URSA Mini et les Blackmagic
Studio Cameras via des paquets de données intégrés au signal SDI. Si vous n'utilisez pas de
mélangeur ATEM, mais que vous souhaitez pouvoir contréler vos caméras Blackmagic, vous pouvez
créer des solutions de contrdle personnalisées a I'aide de la 3G-SDI Shield for Arduino. Cette carte
vous offre une plateforme de création, qui vous permet d’envoyer le signal de retour du programme

provenant du mélangeur vers la carte, puis vers I'entrée de programme de votre caméra Blackmagic.

Il est tres facile d’écrire un code pour envoyer des commandes a la caméra. De plus, toutes les

commandes prises en charge sont décrites dans ce manuel.

Vous pouvez contréler les caméras a I'aide d’un ordinateur ou ajouter des boutons, molettes et
joysticks a votre carte. Vous disposerez ainsi de solutions de contréle dynamiques qui permettent
de modifier des fonctionnalités telles que la mise au point, le zoom, I'ouverture, le niveau de noir,
la balance des blancs, le correcteur de couleurs intégré a la caméra et autres. Créer sa propre

solution de contréle est utile a la production, mais aussi trées amusant !

Nous sommes tres heureux de pouvoir proposer cette technologie et nous avons hate de découvrir

les solutions de contrdle SDI que vous avez congues avec la 3G-SDI Shield for Arduino !

Ce manuel d'utilisation comprend toutes les informations dont vous avez besoin pour utiliser

la Blackmagic 3G-SDI Shield for Arduino. Consultez notre page d’assistance sur
www.blackmagicdesign.com/fr pour obtenir la derniere version du manuel et les mises a jour

du logiciel interne de la carte. Nous vous recommandons de mettre le logiciel a jour régulierement
afin de travailler avec les fonctions les plus récentes. N'oubliez pas d’enregistrer vos coordonnées
lorsque vous téléchargerez le logiciel afin d’étre informé des dernieres mises a jour. Nous souhaitons

continuer a améliorer nos produits, n’hésitez donc pas a nous faire part de vos commentaires !

eda &

Grant Petty
PDG de Blackmagic Design


http://www.blackmagicdesign.com/fr
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Mise en route

La Blackmagic 3G-SDI Shield for Arduino est fournie avec 4 barrettes, dont deux barrettes males a
8 broches, une a 10 broches et une a 6 broches. Les barrettes sont des connecteurs qui permettent
d’installer votre carte extension sur ’Arduino. Comme elles se superposent, vous pouvez installer
d’autres cartes les unes sur les autres ainsi que des composants, notamment des boutons de
contréle, des molettes et des joysticks. Ces barrettes sont congues pour étre installées sur les

cartes Arduino R3, telles que I'’Arduino UNO.

Pour fixer les barrettes a votre carte extension :

Insérez les broches de chaque barrette dans les trous correspondants situés de part et
d’autre de la Blackmagic 3G-SDI Shield. Lillustration ci-dessous vous indique la disposition

des barrettes.

gz 00 18 o0y
88|:||:| DE
0 —H o
oW [
]
O a=
/O
O DDDOD Ell:lo

Blackmagicdesign

(LLLLRLL
(TTTTTTT
(LLLLALL
(TTTTTTT

REMARQUE Lors de la connexion a la carte extension, la communication
est établie via le protocole I°C ou le protocole série. Nous recommandons
de choisir I?°C afin de pouvoir utiliser le moniteur série et les autres broches.
Sélectionnez le mode de communication lorsque vous définissez I'objet
BMDSDIControl dans le sketch. Pour plus d’informations, consultez la
section « Communication avec la Blackmagic 3G-SDI Shield for Arduino »

de ce manuel.

Soudez la base de chaque broche a la face inférieure de votre carte extension. Veillez a
ce que chaque broche soit solidement raccordée au trou correspondant, sans entrer en
contact avec la soudure des autres broches.

Mise en route
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Afin que toutes les broches de la carte extension soient bien
alignées avec les trous de la barrette de I'Arduino, nous vous
recommandons, dans un premier temps, de ne souder qu'une broche sur
chaque barrette. Placez ensuite la carte extension sur I'Arduino pour
vérifier I'alignement des broches. Si certaines barrettes ont besoin d'étre
ajustées, vous pouvez réchauffer la soudure et ainsi améliorer leur
alignement. C'est bien plus facile que de souder toutes les broches et
d'essayer de les ajuster par la suite.

Une fois les barrettes soudées sur votre carte extension, vous pouvez l'installer sur la carte Arduino.

Saisissez les deux cotés de la carte extension et alignez les broches avec les barrettes de I'Arduino.
Poussez délicatement les broches dans les trous des barrettes. Veillez a ne pas plier les broches
lors de l'installation.

Une fois les broches enfoncées, la carte extension Blackmagic et la carte
Arduino doivent étre fermement connectées.

Pour alimenter votre Blackmagic 3G-SDI Shield for Arduino, il suffit de brancher un adaptateur
12V a l'entrée d’alimentation 12V de la carte extension Blackmagic.

REMARQUE Lalimentation de la carte Arduino n'est pas suffisante pour
les deux cartes. En revanche, si vous alimentez la carte Blackmagic, la carte
Arduino sera également alimentée. Veillez donc a n'alimenter que la carte
Blackmagic.

Mise en route
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Une fois la carte alimentée, vous pouvez la connecter a du matériel SDI. Par exemple, un mélangeur
et une Blackmagic URSA Mini :

Branchez la sortie programme du mélangeur a I'entrée SDI de la Blackmagic 3G-SDI Shield.

Branchez la sortie SDI de la Blackmagic 3G-SDI Shield a I'entrée programme SDI (PMG) de
la Blackmagic URSA Mini.

Vous trouverez ci-dessous un schéma de connexion.

Entrée SDI _ | O?mngtg‘:g‘?é
o I: = g [

|Mmgme,gn§ D ::D D Ol

Sortie SDI O = o

.

Mélangeur

Entrée SDI PGM

Blackmagic URSA Mini

C'est tout ce que vous devez savoir pour démarrer !

Maintenant que votre carte est montée sur I'Arduino, qu'elle est alimentée et connectée a du
matériel SDI, vous pouvez installer le logiciel interne et les fichiers bibliotheque.

Consultez le reste du manuel pour obtenir plus d'informations sur l'installation du logiciel interne de
la carte extension et sur l'installation des fichiers bibliotheque afin que la carte extension puisse
communiquer avec I'Arduino.

Vous pouvez également utiliser la Blackmagic 3G-SDI Shield for Arduino
pour contréler d’autres produits Blackmagic Design, tels que le Blackmagic
MultiView 16. Par exemple, lorsque la carte est connectée a I'entrée 16 de I'appareil,
une bordure tally s’affiche sur le multivue. Lorsque vous utilisez des caméras
Blackmagic URSA Mini, veillez a activer la grille afin d’afficher le tally sur le viseur de
la caméra. Pour plus d’informations, consultez le manuel des caméras Blackmagic.

Mise en route
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Installation du logiciel

REMARQUE Avant d’installer I'utilitaire Blackmagic Shield for Arduino Setup,
téléchargez la derniere version du logiciel Arduino IDE depuis le site
www.arduino.cc et installez-le sur votre ordinateur.

Apres avoir installé le logiciel Arduino, vous pouvez installer le logiciel internet
de votre Blackmagic 3G-SDI Shield.

Le Blackmagic Shield for Arduino Setup permet de mettre a jour le logiciel interne de la carte
extension. Le logiciel interne communique avec I’Arduino et contréle la carte a I'aide des fichiers
bibliotheque Arduino. Ces fichiers bibliotheque sont installés avec le logiciel d’installation. Il suffit
donc de copier le dossier contenant les fichiers et de le coller dans le dossier application de
’Arduino. Pour plus d’informations concernant l'installation des fichiers bibliotheque, consultez

la section suivante du manuel.

Nous vous recommandons de télécharger la derniere version du logiciel Blackmagic Shield
for Arduino et de mettre la carte a jour afin de bénéficier des nouvelles fonctionnalités et
améliorations. Vous pouvez télécharger la derniere version de ce manuel sur la page d’assistance
de Blackmagic Design www.blackmagicdesign.com/fr/support.

Pour installer le logiciel interne avec Mac OS X :

Téléchargez et dézippez le logiciel Blackmagic Shield for Arduino.

Ouvrez I'image disque et lancez le programme d’installation Blackmagic Shield for Arduino.
Suivez les instructions affichées a I'écran.

Apres avoir installé la derniere version du programme d’installation Blackmagic Shield for
Arduino, alimentez la carte extension Blackmagic et connectez-la a votre ordinateur a I'aide
d’un cable USB.

Lancez le programme d’installation et suivez les informations affichées a I'écran pour mettre
a jour le logiciel interne de la carte extension. Si aucune mise a jour n‘apparait, le logiciel
interne est a jour.

Pour installer le logiciel interne avec Windows :

Téléchargez et dézippez le logiciel Blackmagic Shield for Arduino.

Le dossier Blackmagic Shield for Arduino s’affiche, il contient le manuel et le programme
d’installation Blackmagic Shield for Arduino. Double-cliquez sur le programme d’installation
et suivez les instructions a I'’écran pour terminer I'installation.

Apres avoir installé la derniere version du programme d’installation Blackmagic Shield for
Arduino, alimentez la carte extension Blackmagic et connectez-la a votre ordinateur a I'aide
d’un cable USB.

Lancez le programme d’installation et suivez les informations affichées a I'écran pour mettre
a jour le logiciel interne de la carte extension. Si aucune mise a jour n‘apparait, le logiciel
interne est a jour.

Installation du logiciel
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Installation des fichiers
bibliotheque Arduino

Les programmes congus pour contréler I'’Arduino sont appelés croquis ou sketches. La Blackmagic
3G-SDI Shield for Arduino utilise des fichiers bibliotheque Arduino pour faciliter I'écriture des
sketches. Apres avoir installé le logiciel de la carte extension, les fichiers bibliotheque sont installés
dans un dossier intitulé Library. Il suffit a présent de copier le dossier contenant ces fichiers et de
le coller dans le dossier bibliotheque de 'Arduino.

REMARQUE Le logiciel IDE Arduino doit étre fermé lorsque vous installez les
bibliotheques.

Pour installer les fichiers bibliotheque sur Mac OS X:

Ouvrez Blackmagic Shield for Arduino dans le dossier Applications.
QOuvrez le dossier Library et faites un clic droit/copiez le dossier intitulé : BMDSDIControl.
Dans le dossier Documents de votre ordinateur, ouvrez le dossier Arduino.
Vous verrez un sous-dossier intitulé Libraries. Collez le dossier BMDSDIControl dans
le dossier Libraries.
Pour installer les fichiers bibliotheque sur Windows :
Ouvrez Programmes/ Blackmagic Shield for Arduino.

Vous verrez un sous-dossier intitulé Library. Ouvrez ce dossier et faites un clic droit/copiez
le dossier intitulé : BMDSDIControl.

Dans le dossier Documents de votre ordinateur, ouvrez le dossier Arduino.

Vous verrez un sous-dossier intitulé Libraries. Collez le dossier BMDSDIControl dans le
dossier Libraries.

C'est tout ce que vous devez faire pour installer les fichiers bibliotheque Blackmagic Design sur
votre ordinateur. Lorsque vous utilisez le logiciel Arduino, vous disposerez désormais d'exemples
de sketches Blackmagic Design.

Dans le menu déroulant Fichier du logiciel Arduino, sélectionnez Exemples. Sélectionnez
BMDSDIControl pour afficher la liste d'exemples de sketches que vous pouvez utiliser.

Une fois les fichiers bibliotheque stockés dans le dossier approprié, la carte extension peut les
utiliser pour communiquer avec I'Arduino. Il ne reste plus qu'a programmer le logiciel IDE Arduino.
Pour plus d'informations a ce sujet, consultez la section « Programmation des sketches Arduino »
de ce manuel.

REMARQUE Si une mise a jour de la bibliotheque comportant des exemples est
disponible, vous devrez supprimer I'ancien dossier BMDSDIControl et le remplacer
par le nouveau dossier en suivant les étapes décrites ci-dessus.

Installation des fichiers bibliotheque Arduino
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Elackmagic 3G-5D1 Shield for Arduino

Configure
PC Address

Setaddress to:

Video Format

Default output format: 1080i59.94

Cancel

Le logiciel Blackmagic Shield for Arduino Setup vous permet de changer les parameétres
de la carte extension, notamment I'adresse I°C et le format de sortie vidéo.

Grace au logiciel Blackmagic Shield for Arduino Setup installé sur votre ordinateur, vous pouvez
changer les parametres de la carte extension : I?C address, permet de reconnaitre la carte extension
afin que I'’Arduino puisse communiquer avec elle ; Video Format, permet de régler

le format de sortie de la carte extension.

Exceptionnellement, il se peut qu'une autre carte extension montée sur la carte extension
Blackmagic partage I'adresse I2C par défaut, ce qui peut créer un conflit. Si cela ce produit,
vous pouvez changer l'adresse par défaut de la carte extension.

Blackmagic Shield for Arduino Setup
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'adresse par défaut pour la carte extension est OX6E, cependant, vous pouvez choisir des adresses
comprises entre 0x08 et Ox77.

Changer I'adresse de la carte extension :

Lancez le Blackmagic Shield for Arduino Setup et cliquez sur I'icone de paramétrage.
Dans le parametre Set address to:, saisissez I'adresse que vous souhaitez utiliser.

Cliquez sur Save.

Si aucun signal d’entrée n'est connecté, le format de sortie par défaut est choisi par le logiciel
d'installation. Lorsqu'un signal d’entrée est connecté, la sortie est configurée au méme format que
celui de I'entrée. Sil'entrée est déconnectée, le format de sortie par défaut sera choisi par le logiciel.
Vous pouvez changer le format vidéo dans le menu déroulant Default output format.

Les formats vidéo suivants sont disponibles :
= 720p50
= 720p59.94
= 720p60
= 1080i50
= 1080i59.94
= 1080i60
= 1080p23.98
- 1080p24
- 1080p25
= 1080p29.97
= 1080p30
= 1080p50
- 1080p59.94
- 1080p60

Programmation des sketches Arduino

Les programmes Arduino, également appelés croquis ou sketches, sont trés faciles a écrire.
Ces sketches sont programmés en langage C. Lorsque vous programmez les sketches avec les
commandes du Studio Camera Control Protocol, la carte extension integre ces commandes a la
sortie SDI qui permet de contréler la Blackmagic URSA Mini ou les Blackmagic Studio Camera.

Toutes les commandes prises en charge sont incluses dans la section « Studio Camera Control
Protocol » de ce manuel. Vous pouvez donc les utiliser pour vos sketches.

Programmation des sketches Arduino
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Test de la carte extension Blackmagic et
installation de la bibliotheque

Une fois la carte extension connectée comme indiqué dans la section « Mise en route », et le logiciel
et les fichiers bibliothéque installés, veuillez vérifier que la carte extension communique
correctement avec la carte Arduino.

Pour vérifier cela, ouvrez et exécutez 'exemple de sketch TallyBlink présenté ci-dessous.
Suivez les étapes suivantes :

Lancez le logiciel IDE Arduino.

Allez dans le menu Outils et sélectionnez le type de carte Arduino et le port.

Dans le menu Fichier, sélectionnez Exemples/BMDSDIControl et choisissez le sketch
appelé TallyBlink.

Chargez le sketch sur la carte.

_

#include <BMDSDIControl he /f nead to include the library

BMD_SDITallyContrel _I2C sdiTallyControl(@x6E): #f define the Tally object using I2C using the default shield address

// the setup function runs once when you press reset or power the booard

void setupQ)

1
saiTallyControl. beging); A7 initlalize tally control
sdiTallyControl. setOverrideCtrued; // enable tally override
pinMode(13, QUIRUI); /7 intialize digital pin 13 as an output

// the loop function runs over and over again forever

void loop()
{
digitalWrite(13, HIGH); /7 turn the LED ON
sdiTallyControl. setComeraTul Ly( 47 turn tolly ON
1 /7 Camera Number
true, // Program Tally
false Jf Preview Tally
bH
dolay(1000); /7 leave it ON for 1 second
digitalWrite(13, LOW); #f turn the LED OFF
sdilallyControl. setlameralal Ly( 47 turn tally Ok
1, /¢ Comera Nurber
false, /7 Program Tally
false /7 Preview lally
EH
delay(1800); /7 leave it OFF for 1 second

'exemple de sketch Tally Blink est simple a réaliser pour tester votre Blackmagic 3G-SDI
Shield for Arduino. Les données brutes peuvent étre envoyées a la carte via I2C a l'aide des
commandes du Studio Camera Protocol. Nous avons également inclus des bibliothéques
personnalisées pour rendre la programmation de sketches encore plus facile.

Test de la carte extension Blackmagic et installation de la bibliotheque
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REMARQUE Vérifiez que le numéro du tally de la caméra est réglé sur 1. Aussi,
veillez a activer la grille afin d’afficher le tally sur le viseur de la caméra. Pour plus
d’informations, consultez le manuel des caméras Blackmagic.

Vous devriez voir le voyant tally de la Blackmagic Studio Camera clignoter une fois par seconde.
Si le voyant tally clignote, cela signifie que la carte extension Blackmagic communique avec la carte
Arduino et que tout fonctionne correctement.

Si le voyant ne clignote pas, vérifiez que le numéro du tally de la caméra est bien réglé sur 1 et que
la grille de la caméra est activée.

Sivous avez besoin d'aide, consultez la page d'assistance technique Blackmagic Design a I'adresse
suivante www.blackmagicdesign.com/fr/support. Veuillez lire la section d'assistance de ce manuel
pour obtenir davantage d'informations sur le fonctionnement de votre carte extension.

La Blackmagic 3G-SDI Shield for Arduino comprend six voyants LED qui permettent de confirmer
les activités de la carte extension, par exemple, I'alimentation, la liaison UART ainsi que la
communication I2C et SPI. Les voyants indiquent également lorsque la prise de contréle manuel
du tally et des commandes de la caméra est activée.
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LED 1 - Systéeme actif
S'allume lorsque l'alimentation est connectée a la carte extension.

LEC 2 - Prise de contréle manuel de la commande activée
S'allume lorsque les commandes de la caméra sont activées sur le sketch Arduino.

LEC 3 - Prise de contréle manuel du tally activée
S'allume lorsque les commandes du tally sont activées sur le sketch Arduino.

LED 5 - Analyseur I12C occupé
S'allume lorsque la communication est détectée entre la carte extension et I'Arduino
avec le protocole I2C.

LED 6 - Analyseur série occupé
S'allume quand la liaison UART est détectée.

Lorsque la carte extension Blackmagic s'allume, le voyant d'alimentation reste éteint
etles LED 3, 4 et 5 indiquent les activités suivantes.

LED 3 - Chargement de I'image de I’'application
LED 4 - Initialisation de la mémoire EEPROM

LED 5 - Vérification de la mémoire en cours

Test de la carte extension Blackmagic et installation de la bibliotheque
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Une fois la carte extension démarrée, le voyant d’alimentation s'allume et les autres LED reprennent
leur fonction standard.

En cas de probleme au cours du démarrage, les LED qui rencontrent des problemes ne clignotent
pas. En revanche, celles qui fonctionnent clignotent rapidement. Cela vous permet d’identifier
facilement l'origine du probléme.

Fixation de composants
sur la carte extension

Si vous souhaitez créer votre propre contréleur matériel, vous pouvez construire une nouvelle carte
extension dotée de boutons, de molettes et d'un joystick pour effectuer un contréle plus précis.
Fixez simplement la carte extension personnalisée a la Blackmagic 3G-SDI Shield for Arduino en
I'insérant dans les trous de la barrette. Vous pouvez ajouter le nombre de contréleurs dont vous
avez besoin. Si vous le souhaitez, vous pouvez méme remplacer le circuit électronique d’'une
ancienne voie de commande par votre propre Arduino.

Créez votre propre contréleur matériel et fixer-le a la Blackmagic
3G-SDI Shield for Arduino pour un contréle extrémement précis.

Communiquer avec votre Blackmagic
Shield for Arduino

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via I2C or Serial.
We recommend I?°C because of the low pin count and it frees up the serial monitor. This also
allows you to use more 1?°C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities.
Either or both of these objects can be created in your sketch to issue camera control
commands, or read and write tally data respectively. These objects exist in several variants,
one for each of the physical 12C or Serial communication busses the shield supports.

Fixation de composants sur la carte extension
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I2C Interface

To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0xX6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

1

void loop()
// Unused

!

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.

Communiquer avec votre Blackmagic Shield for Arduino
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Studio Camera Control Protocol

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number,

Group,

Parameter being controlled,
Operation,

Value

)i
The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6(
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.

Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995

(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 2 through 127 are reserved.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number
of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

ID Parameter

0.0 | Focus

0.1 | Instantaneous autofocus

0.2 | Aperture (f-stop)

0.3 | Aperture (normalised)

0.4 | Aperture (ordinal)

Instantaneous

05 auto aperture

0.6 | Optical image stabilisation

0.7 | Set absolute zoom (mm)

Set absolute zoom

08 (normalised)

Set continuous

09 zoom (speed)

Type Index Minimum Maximum Interpretation
fixed16 - 0 1 0.0 = near, 1.0 = far
void _ _ _ trigger

instantaneous autofocus

: Aperture Value (where
fixed16 - A 16 faumber = sqrt(2°AV))

fixed16 - 0 1 0.0 = smallest, 1.0 = largest

Steps through available
int16 - (0] n aperture values from
minimum (0) to maximum (n)

trigger instantaneous

void - - -
auto aperture

true = enabled, false

boolean | - - - = disabled

Move to specified focal
int16 - 0 max length in mm, from minimum
(0) to maximum (max)

Move to specified focal

fixed16 - 0 ! length: 0.0 = wide, 1.0 = tele
Start/stop zooming at
fixed16 _ 1 +1.0 specified rate: -1.0 = zoom

wider fast, 0.0 = stop,
+1=zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3] =interlaced

[4] = Color space

[0] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DCI,
6=UHD

0 = progressive, 1=
interlaced

0=YUvV

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (O) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.1

Maximum

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black

Studio Camera Control Protocol 79



Group ID Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System lanquage strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1= store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
header command data
C o —
2 < S ? g % o E
@ =) IS 2 o £ 2 ®
= c o Q > e
©
g ¢ 5 ¢ 5 £ - 2
3 o e o s B
trigger instantaneous 8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 ¥= 0xfd9a fp)

all operations combined 76 n-nn
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Informations pour les développeurs

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I12C

The shield operates at the following I2°C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

-
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**12C Protocol (Writes):**

(START W) [REG ADDR L][REG ADDR H][VAL][VAL][VAL] ... (STOP)
**|2C Protocol (Reads):**

(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL][VAL] ... (STOP)
The maximum payload (shown as **VAL™ in the examples above) read/write length (following

the internal register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

-
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes).**

[OXDC][0x42] [REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0xO0] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL*™ in the examples above) read/write length (specified in
the **LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0

Informations pour les développeurs



**Reserved:** Always zero.

**Qverride Output:**  When 1, the input SDI signal (if present) is discarded and the
shield generates its own SDI signal on the SDI output connector.
When 0, the input signal is passed through to the output if
present, or the shield generates its own SDI signal if not.

**Reset Tally:** When 1, the last received incoming tally data is immediately
copied over to the override tally data register. Automatically
cleared by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When 0O, input tally data is passed through to the output
unmodified.

**Qverride Control:**  When 1, control data is overridden with the user supplied data.
When 0O, input control data is passed through to the output
unmodified.

Register: OCARM (Output Control Arm)
[ RESERVED ][ ARM ]

7 1 0

**Reserved:** Always zero.

Arm:* When 1, the outgoing control is data armed and will be sent in
the next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

*Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm:** When 1, incoming control data is armed and will be received in

the next video frame. Automatically cleared once a control
packet has been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH ]
7 0

**Length:** Length in bytes of the data in _ICDATA_. Automatically set when
a new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.
ARM_ was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm:** When 1, the outgoing tally data is armed and will be continuously

from the next video frame until new data is set. Automatically
cleared once the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame
(one byte per camera). Bit zero indicates a Program tally, while bit
one indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm: When 1, tally data armed and will be received in the next video

frame. Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when
a new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_
was reset (one byte per camera). Bit zero indicates a Program
tally, while bit one indicates a Preview tally.
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Assistance

La Blackmagic 3G-SDI Shield for Arduino est un outil pour développeurs créé pour vous aider a
développer en fonction de vos besoins.

Pour avoir accés aux informations les plus récentes concernant les cartes extension, consultez les
pages d'assistance en ligne de Blackmagic Design.

Pages d'assistance en ligne de Blackmagic Design

Les dernieres versions du manuel, du logiciel et des notes d'assistance peuvent étre consultées sur
la page d'assistance technique de Blackmagic Design : www.blackmagicdesign.com/fr/support.

Forum pour développeurs Arduino

Si vous souhaitez poser des questions concernant la programmation, consultez les forums pour
développeurs Arduino sur Internet. Il existe une large communauté de développeurs Arduino et de
nombreux forums sur Internet qui vous aideront a répondre a vos questions.

Forum Blackmagic Design

Le forum Blackmagic Design est une source d'information utile qui offre des idées innovantes pour
vos productions. Cette plate-forme d’aide vous permettra également d’obtenir des réponses rapides
a vos questions, car un grand nombre de sujets peuvent avoir déja été abordés par d'autres
utilisateurs. Pour vous rendre sur le forum : http://forum.blackmagicdesign.com/fr

Vérification du logiciel actuel

Pour vérifier quelle version du logiciel Blackmagic 3G-SDI Shield for Arduino Setup est installée sur
votre ordinateur, ouvrez la fenétre About Blackmagic 3G-SDI Shield for Arduino Setup.

= Sur Mac OS X, ouvrez le logiciel Blackmagic 3G-SDI Shield for Arduino Setup dans le
dossier Applications. Sélectionnez About Blackmagic Shield for Arduino Setup dans
le menu d’application pour connaitre le numéro de version.

= Sur Windows 7, ouvrez le logiciel Blackmagic 3G-SDI Shield for Arduino Setup dans le menu
de Démarrage. Cliquez sur le menu Aide et sélectionnez A propos de Blackmagic 3G-SDI
Shield for Arduino Setup pour connaitre le numéro de version.

= Sur Windows 8, ouvrez le logiciel Blackmagic 3G-SDI Shield for Arduino Setup a partir de
la vignette Blackmagic 3G-SDI Shield for Arduino Setup située sur I'écran d’accueil. Cliquez
sur le menu Aide et sélectionnez A propos de Blackmagic Shield for Arduino Setup pour
connaftre le numéro de version.

Comment obtenir les derniéres mises a jour du logiciel

Apres avoir vérifié quelle version du logiciel Blackmagic 3G-SDI Shield for Arduino Setup est
installée sur votre ordinateur, veuillez vous rendre au centre de support technique Blackmagic
Design a I'adresse suivante www.blackmagicdesign.com/fr/support pour vérifier les dernieres mises
a jour. Méme s'il est généralement conseillé d’installer les dernieres mises a jour, il est prudent
d’éviter d’effectuer ces mises a jour au milieu d’un projet important.

Assistance
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Garantie

Par la présente, Blackmagic Design garantit que le produit Blackmagic 3G-SDI Shield for Arduino sera
exempt de défauts matériels et de fabrication pendant une durée d’un an a compter de la date d’achat.
Si un produit s’avére défectueux pendant la période de garantie, Blackmagic Design peut, a sa seule
discrétion, réparer le produit défectueux sans frais pour les pieces et la main-d’ceuvre, ou le remplacer.

Pour se prévaloir du service offert en vertu de la présente garantie, il vous incombe d’informer Blackmagic
Design de l'existence du défaut avant expiration de la période de garantie, et de prendre les mesures
nécessaires pour I'exécution des dispositions de ce service. Le consommateur a la responsabilité de
s’occuper de 'emballage et de I'expédition du produit défectueux au centre de service nommément
désigné par Blackmagic Design, en frais de port prépayé. Il incombe au consommateur de payer
I'intégralité des frais de transport, d’assurance, des droits de douane et taxes et toutes autres charges
relatives aux produits qui nous auront été retournés, et ce quelle que soit la raison.

La présente garantie ne saurait en aucun cas s'appliquer a des défauts, pannes ou dommages causés
par une utilisation inappropriée ou un entretien inadéquat ou incorrect. Blackmagic Design n’a en aucun
cas I'obligation de fournir un service en vertu de la présente garantie : a) pour réparer les dommages
résultant de tentatives de réparations, d’installations ou tous services effectués par du personnel non
qualifié par Blackmagic Design, b) pour réparer tout dommage résultant d'une utilisation inadéquate
ou d'une connexion a du matériel incompatible, c) pour réparer tout dommage ou dysfonctionnement
causés par I'utilisation de piéces ou de fournitures n‘appartenant pas a la marque de Blackmagic Design,
d) pour examiner un produit qui a été modifié ou intégré a d’autres produits quand I'impact d’une telle
modification ou intégration augmente les délais ou la difficulté d’examiner ce produit. CETTE GARANTIE
REMPLACE TOUTE GARANTIE EXPLICITE OU TACITE. BLACKMAGIC DESIGN ET SES REVENDEURS
DECLINENT EXPRESSEMENT TOUTE GARANTIE TACITE DE COMMERCIALISATION OU D'ADEQUATION
A UNE FIN PARTICULIERE. LA RESPONSABILITE DE BLACKMAGIC DESIGN POUR REPARER OU
REMPLACER UN PRODUIT S'AVERANT DEFECTUEUX CONSTITUE LA TOTALITE ET LE SEUL RECOURS
EXCLUSIF PREVU ET FOURNI AU CONSOMMATEUR POUR TOUT DOMMAGE INDIRECT, SPECIFIQUE,
ACCIDENTEL OU CONSECUTIF, PEU IMPORTE QUE BLACKMAGIC DESIGN OU SES REVENDEURS
AIENT ETE INFORMES OU SE SOIENT RENDU COMPTE AU PREALABLE DE L'EVENTUALITE DE CES
DOMMAGES. BLACKMAGIC DESIGN NE PEUT ETRE TENU POUR RESPONSABLE DE TOUTE UTILISATION
ILLICITE DU MATERIEL PAR LE CONSOMMATEUR. BLACKMAGIC DESIGN N'EST PAS RESPONSABLE
DES DOMMAGES RESULTANT DE L'UTILISATION DE CE PRODUIT. LE CONSOMMATEUR UTILISE CE
PRODUIT A SES SEULS RISQUES.

© Copyright 2018 Blackmagic Design. Tous droits réservés. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup Videohub’, *
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Willkommen!

Danke, dass Sie sich fiir den Kauf des neuen Blackmagic 3G-SDI Shield for Arduino entschieden haben.

Wir haben ein ungemeines Interesse an neuen Technologien und sind immer wieder begeistert, auf
welch kreative Art und Weise unsere SDI-Produkte eingesetzt werden. Mit dem 3G-SDI Shield for
Arduino konnen Sie den Arduino jetzt in Ihren SDI-Workflow integrieren, um Ihr Blackmagic Design
Equipment um noch mehr Steuerungsmaglichkeiten zu erweitern.

So lassen sich bspw. die URSA Mini und Blackmagic Studio Cameras von einem ATEM Mischer aus
steuern. Das geschieht mithilfe von Datenpaketen, die in das SDI-Signal eingebettet sind. Sollten Sie
Uber keinen ATEM Mischer verfligen, aber dennoch die Moglichkeit haben wollen, lhre Blackmagic
Kameras zu steuern, kdnnen Sie mit Ihrem 3G-SDI Shield for Arduino auch Steuerungslésungen nach
Ihrem Gusto kreieren. Das Shield dient Ihnen hierbei als SDI-Grundgerust, damit Sie den Programm-
Feed von lhrem Mischer anhand des Shields rtickfuhren und durch den Programmeingang lhrer
Blackmagic Cameras schleifen kénnen.

Der Code fir die Befehle, die an die Kamera gesendet werden, ist im Handumdrehen geschrieben.
Alle unterstiitzten Befehle finden Sie aukerdem in diesem Handbuch.

Steuern Sie lhre Kameras entweder Uber einen Computer oder erweitern Sie lhr Shield um Tasten,
Regler und Joysticks. Bauen Sie sich so dynamische Hardware-Controller, mit denen sich Funktionen
wie Fokus, Zoom, Blendeneinstellungen, Schwarzabhebung, Weikabgleich sowie der leistungsstarke
Farbkorrektor der Kamera und vieles mehr anpassen lassen. Sich einen Controller nach den eigenen
Bedirfnissen zu basteln ist nicht nur hilfreich fur die Produktion, sondern macht auch eine Menge Spalk!

Wir sind von dieser Technologie begeistert und wiirden uns freuen, wenn Sie lhre Ideen mit
uns teilen und uns erzahlen, welche SDI-Steuerelemente Sie fur Ihr 3G-SDI Shield for Arduino
zusammengestellt haben.

Diese Bedienungsanleitung gibt Ihnen alle Informationen, die Sie fur die Inbetriebnahme Ihres
Blackmagic 3G-SDI Shield for Arduino brauchen. Bitte sehen Sie auf der Support-Seite unter
www.blackmagicdesign.com/de/support nach der aktuellsten Auflage der Bedienungsanleitung
sowie Aktualisierungen der Produktsoftware lhres Shields. Indem Sie Ihre Software auf dem neuesten
Stand halten, haben Sie stets Zugriff auf neue, aktuelle Features! Wenn Sie Software herunterladen,
empfehlen wir lhnen, sich zu registrieren, sodass wir Sie ber neue Updates informieren kdnnen,
sobald diese zur Verfuigung stehen. Da wir standig an neuen Features und Verbesserungen arbeiten,
freuen wir uns jederzeit, von lhnen zu héren.

e &

Grant Petty
CEO, Blackmagic Design
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Erste Schritte

Ihr Blackmagic 3G-SDI Shield for Arduino wird mit vier stapelbaren Stiftleisten geliefert, darunter zwei
8-polige, eine 10-polige und eine 6-polige. Stiftleisten sind Verbindungsstecker, mit denen Sie lhr
Shield auf das Arduino-Board aufstecken. Da die Stiftleisten stapelbar sind, kdnnen Sie weitere
Shields mit zuséatzlichen Komponenten wie Steuerungstasten, Reglern und Joysticks tibereinander
anbringen. Die Stiftleisten sind so aufgebaut, dass sie fir die Montage auf Arduino-Boards mit
R3-Flache wie dem Arduino UNO geeignet sind.

So verbinden Sie die Stiftleisten mit Ihrem Shield:
Fuhren Sie die Stifte der Leisten in die jeweiligen Buchsen auf beiden Seiten lhres
Blackmagic 3G-SDI Shields ein. Die Anordnung der Stiftleisten finden Sie in der
Abbildung unten.
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HINWEIS Wenn Sie sich mit dem Shield verbinden, lauft die Kommunikation Uber
[2C oder seriell. Wir empfehlen I2C, da dies den seriellen Monitor unterstitzt und
alle Pins verfugbar bleiben. Wahlen Sie den Kommunikationsmodus, wenn Sie das
BMDSDIControl-Objekt im Sketch festlegen. Weitere Informationen finden Sie im
Abschnitt ,Kommunizieren mit Ihrem Blackmagic 3G-SDI Shield for Arduino®.

Verl6ten Sie den Ansatz eines jeden Stifts mit der Unterseite lhres Shields. Vergewissern
Sie sich, dass das Lot eine feste Verbindung zwischen Stift und Buchse erzeugt, sich die
einzelnen Lotstellen nebeneinanderliegender Stifte jedoch nicht berihren.

Erste Schritte
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Um sicherzustellen, dass alle Pins lhres Shields auf die weiblichen Buchsenleisten
des Arduino-Boards ausgerichtet sind, ist es ratsam, zunachst nur einen Pin mit jeder Leiste
zu verloten. Platzieren Sie dann das Shield auf dem Arduino-Board und Uberpriifen Sie die
Ausrichtung der Pins. Sollten einige Leisten angepasst werden missen, kénnen Sie die
Lotstelle der jeweiligen Leiste erwdrmen und sie neu ausrichten. Das ist sehr viel einfacher
als alle Stellen zu verldten und anschlieend Anpassungen vorzunehmen.

Sobald die Stiftleisten mit lhrem Shield verlétet sind, kdnnen Sie das 3G-SDI Shield auf Ihr Arduino-
Board aufstecken.

Halten Sie das Shield an beiden Seiten fest und richten Sie die Stiftleisten auf die Buchsenleisten lhres
Arduino-Boards aus. Driicken Sie nun die Stifte vorsichtig in die Buchsen. Achten Sie darauf, dass sich
die Stifte dabei nicht verbiegen.

Wenn alle Stifte eingefiihrt sind, sollte eine feste und stabile Verbindung
zwischen dem Blackmagic Shield und dem Arduino-Board bestehen

Schlieken Sie Ihr Blackmagic 3G-SDI Shield for Arduino an das Stromnetz an, indem Sie einfach einen
12V-Stromadapter in den 12V-Stromausgang lhres Blackmagic Shields stecken.

HINWEIS Die Stromversorgung des Arduino-Boards liefert nicht ausreichend Strom fUr das
Blackmagic Shield. Wenn Sie jedoch das Blackmagic Shield an das Stromnetz anschlieften,
wird auch der Arduino mit Strom versorgt. Stellen Sie also sicher, dass lediglich Ihr
Blackmagic Shield mit dem Netzstrom verbunden ist.
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Ist eine Verbindung zum Stromnetz hergestellt, kdnnen Sie das Blackmagic 3G-SDI Shield for Arduino
an lhr SDI-Equipment anschlieken. So schliefken Sie bspw. einen Mischer und eine Blackmagic
URSA Mini an:

Schliefken Sie den Programmausgang lhres Mischers an den SDI-Eingang des Blackmagic
3G-SDI Shields an.

Verbinden Sie den SDI-Ausgang lhres Blackmagic 3G-SDI Shields mit dem mit ,PGM*
gekennzeichneten SDI-Programmeingang Ihrer URSA Mini.

Ein Anschlussdiagramm finden Sie weiter unten.
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Blackmagic URSA Mini
Fur den Einstieg war das schon alles.

Nun, da lhr Shield auf dem Arduino-Board angebracht, es mit Strom versorgt und mit Ihrem
SDI-Equipment verbunden ist, kdnnen Sie die Produktsoftware sowie die Bibliotheksdateien
installieren, die Arduino-Software programmieren und mit dem Shield Ihr Equipment steuern.

Im weiteren Verlauf des Handbuchs finden Sie Informationen darlber, wie Sie die Produktsoftware
des Shields installieren und wo Sie die Arduino-Bibliotheksdateien speichern sollten, damit das Shield
mit Ihrem Arduino kommunizieren kann.

lhr Blackmagic 3G-SDI Shield for Arduino kdnnen Sie auch fur die Steuerung anderer
Blackmagic Design Produkte wie bspw. des Blackmagic MultiView 16 benutzen. Wenn Sie Ihr
Shield an Eingang 16 koppeln, kdnnen Sie so Tally-Umrandungen in der Mehrfachansicht
anzeigen. Wenn Sie Blackmagic URSA Mini Kameras verwenden, stellen Sie sicher, dass das
Grid-Overlay eingeschaltet ist, damit das Tally-Display im Suchmonitor aktiviert wird. Fur
weitere Informationen sehen Sie in der Bedienungsanleitung Ihrer Blackmagic Kamera nach.
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Softwareinstallation

HINWEIS Laden Sie die aktuellste Arduino IDE Software von www.arduino.cc herunter und
installieren Sie sie auf lhrem Computer. Installieren Sie erst dann das Blackmagic 3G-SDI
Shield for Arduino Setup-Dienstprogramm.

Nachdem Sie die Arduino-Software installiert haben, kdnnen Sie die Blackmagic 3G-SDI
Shield Produktsoftware installieren.

Blackmagic Shield for Arduino Setup dient der Aktualisierung der Produktsoftware lhres Shields. Die
Produktsoftware kommuniziert mit dem Arduino-Board und steuert es mithilfe von Arduino-
Bibliotheksdateien. Diese Bibliotheksdateien werden zusammen mit der Setup-Software installiert. Sie
missen lediglich den Ordner mit den Dateien kopieren und in den Arduino-Anwendungsordner
einfigen. Informationen zu den Bibliotheksdateien und wie diese installiert werden, finden Sie im
nachsten Kapitel dieses Handbuchs.

Wir empfehlen lhnen, die aktuellste Blackmagic 3G-SDI Shield for Arduino Software herunterzuladen
und Ihr Shield auf den aktuellsten Stand zu bringen, damit Sie von neuen Funktionen und
Verbesserungen profitieren konnen. Die aktuellste Version steht im Blackmagic Design Support
Center unter www.blackmagicdesign.com/de/support zum Download bereit.

So installieren Sie die Produktsoftware unter Mac OS X:
Laden Sie die Blackmagic Shield for Arduino Software herunter und entpacken Sie sie.

Offnen Sie das Speicherabbild und starten Sie das Blackmagic Shield for Arduino
Installationsprogramm. Folgen Sie den Anweisungen auf lhrem Bildschirm.

Nachdem die aktuellste Version des Blackmagic Shield for Arduino Installationsprogramms
eingespielt wurde, versorgen Sie |Ihr Blackmagic Shield mit Strom und verbinden Sie es per
USB-Kabel mit lhnrem Computer.

Starten Sie nun das Setup-Dienstprogramm und folgen Sie der Aufforderung auf Ihrem
Bildschirm fiir die Aktualisierung der Produktsoftware Ihres Shields. Sollte diese Aufforderung
nicht erscheinen, so ist Ihre Produktsoftware auf dem neuesten Stand. Keine weiteren
Aktionen lhrerseits sind notwendig.

So installieren Sie die Produktsoftware unter Windows:
Laden Sie die Blackmagic Shield for Arduino Software herunter und entpacken Sie sie.

Nun sollten Sie einen Blackmagic Shield for Arduino Ordner sehen. Darin finden Sie dieses
Handbuch und das Blackmagic Shield for Arduino Installationsprogramm. Doppelklicken
Sie auf das Installationsprogramm und folgen Sie den Anweisungen zur Fertigstellung der
Installation auf dem Bildschirm.

Nachdem die aktuellste Version des Blackmagic Shield for Arduino Installationsprogramms
eingespielt wurde, versorgen Sie |hr Blackmagic Shield mit Strom und verbinden Sie es per
USB-Kabel mit lnrem Computer.

Starten Sie nun das Setup-Dienstprogramm und folgen Sie der Aufforderung auf Ihrem
Bildschirm fiir die Aktualisierung der Produktsoftware Ihres Shields. Sollte diese Aufforderung
nicht erscheinen, so ist Ihre Produktsoftware auf dem neuesten Stand. Keine weiteren
Aktionen lhrerseits sind notwendig.

Softwareinstallation
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Installieren der Arduino
Bibliotheksdateien

Die Programme zur Steuerung lhres Arduinos werden als Sketche bezeichnet. Ihr Blackmagic 3G-SDI
Shield for Arduino macht von Bibliotheksdateien Gebrauch, um das Schreiben von Sketchen zu
vereinfachen. Nach der Installation der Konfigurationssoftware Ihres Shields werden die
Bibliotheksdateien in einem Ordner namens ,Library“ (Bibliothek) gespeichert. Kopieren Sie den
Ordner mit den Bibliotheksdateien und fuigen Sie ihn in den ,Library“-Ordner Ihres Arduino ein.

HINWEIS Wahrend der Installation von Bibliotheken muss die IDE-Software
geschlossen sein.

So installieren Sie Bibliotheksdateien unter Mac OS X:
Offnen Sie ,Blackmagic Shield for Arduino® im Ordner ,Programme*.
Offnen Sie den Ordner ,Library* und fihren Sie auf dem Ordner ,BMDSDIControl“ einen
Rechtsklick aus. Wahlen Sie anschliekend ,Kopieren®.
Gehen Sie nun zum Ordner ,Dokumente® und &ffnen Sie den ,Arduino“Ordner.

Dort befindet sich ein Unterordner namens ,Libraries®. Fiigen Sie den Ordner
,BMDSDIControl* in den Ordner ,Libraries” ein.

So installieren Sie Bibliotheksdateien unter Windows:
Offnen Sie den Ordner ,Programme* bzw. ,Blackmagic Shield for Arduino®.
Sie sehen nun einen Unterordner mit dem Namen , Library“. Offnen Sie diesen und kopieren
Sie den Ordner mit dem Namen ,BMDSDIControl“ per Rechtsklick.
Gehen Sie nun zum Ordner ,Dokumente® und &ffnen Sie den ,Arduino“-Ordner.

Dort befindet sich ein Unterordner namens ,Libraries®. Figen Sie den Ordner
,BMDSDIControl“ in den Ordner ,Libraries” ein.

Das ist schon alles, um die Blackmagic Design Bibliotheksdateien auf Ihrem Computer zu installieren.
Wenn Sie mit der Arduino-Software arbeiten, stehen Ihnen jetzt auch Blackmagic Design Beispiel-
Sketche zur Verfligung.

Offnen Sie dazu einfach das Aufklappmenti ,File* (Datei) in der Mentizeile der Arduino-Software und
wahlen Sie ,Examples” (Beispiele). Klicken Sie auf ,BMDSDIControl“. Nun erscheint eine Liste mit
Beispiel-Sketchen zu lhrer Auswahl.

Wenn sich die Bibliotheksdateien im korrekten Ordner befinden, kann Ihr Shield nun auf sie zugreifen
und mit dem Arduino-Board kommunizieren. Alles, was Sie dafur tun missen, ist die Arduino-IDE-
Software zu programmieren. Weitere Informationen finden Sie im Abschnitt ,Programmieren von
Arduino-Sketchen®.

HINWEIS Wenn in Zukunft ein Update der Bibliotheksdatei mit Beispielen
herausgegeben wird, miissen Sie den alten ,BMDSDIControl“-Ordner I6schen und ihn
mit dem neuen Ordner ersetzen. Folgen Sie den Anweisungen oben.

Installieren der Arduino Bibliotheksdateien
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Elackmagic 3G-5D1 Shield for Arduino

Configure
PC Address

Setaddress to:  Ox6E

Video Format

Default output format: 1080i59.94

Cancel

Uber die Blackmagic Shield for Arduino Setup Software konnen Sie Anderungen der Einstellungen an lhrem
Shield vornehmen. Dazu gehoren bspw. die I1°C-Adresse und das Videoausgabeformat

Wenn Blackmagic Shield for Arduino Setup auf lnrem Computer installiert ist, kdnnen Sie dariiber die
Einstellungen Ihres Shields éndern. Dazu gehort die ,I’C Address” (I?C-Adresse), die Ihr Shield
identifiziert, damit das Arduino-Board mit ihm kommunizieren kann, und das ,Video Format®
(Videoformat), das das Ausgabeformat lhres Shields festlegt.

In seltenen Fallen ist es moglich, dass ein weiteres Shield, das auf Ihrem Blackmagic Shield
angebracht ist, dieselbe standardmafige 12C-Adresse wie Ihr Shield verwendet. Das fuhrt zu einem
Konflikt. Sollte dies der Fall sein, kdnnen Sie die Standardadresse d@ndern.

Blackmagic Shield for Arduino Setup
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Die Standardadresse fir Ihr Shield ist Ox6E. Sie haben jedoch eine Reihe von Adressen zwischen
0x08 und 0x77 zur Wahl.

So dndern Sie die Adresse lhres Shields:
Starten Sie Blackmagic Shield for Arduino Setup und klicken Sie auf das Einstellungssymbol.
Tragen Sie in den Kasten ,Set Address to:* (Adresse einstellen auf:) die Adresse ein, die Sie
verwenden mochten.

Klicken Sie auf ,Save“ (Speichern).

Wenn keine Eingabe angeschlossen ist, wird das im Setup-Dienstprogramm eingestellte
Standardausgabeformat gewahlt. Wird eine Eingabe erkannt, erfolgt die Ausgabe im selben
Format wie die Eingabe. Wird diese Eingabe entfernt, setzt sich der Ausgang auf das
Ausgabeformat zurlick, das im Dienstprogramm festgelegt wurde. Sie kdnnen das Videoformat
andern, indem Sie im Ausklappmendi unter ,Default Output Format® (Standardausgabeformat)
das gewtlinschte Format auswahlen.

Die folgenden Videoausgabeformate sind verfligbar:
= 720p/50
* 720p/59,94
= 720p/60
= 1080i/50
= 1080i/59,94
= 1080i/60
= 1080p/23,98
= 1080p/24
* 1080p/25
* 1080p/29,97
* 1080p/30
* 1080p/50
= 1080p/59,94
= 1080p/60

Programmieren von Arduino-Sketchen

Die Programme — oder Sketche — flr die Arduino-Software sind kinderleicht zu schreiben! Sketche
werden in gangigen C-Programmiersprachen geschrieben. Wenn Sie Sketche mithilfe von Befehlen
des Studio Camera Control Protocols programmieren, bettet das Shield diese Befehle in die
SDI-Ausgabe ein. Mit dieser lassen sich Ihre Blackmagic URSA Mini oder Blackmagic Studio Cameras
daraufhin steuern.

Alle unterstltzten Befehle finden Sie im Abschnitt ,Studio Camera Control Protocol” dieses
Handbuchs. Nehmen Sie diese und benutzen Sie sie fur Ihren Sketch.

Programmieren von Arduino-Sketchen
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Testen der Blackmagic Shield und
Bibliotheken-Installation

Nachdem alles wie im Abschnitt ,Erste Schritte” beschrieben verbunden wurde und Sie die
Konfigurationssoftware und die Bibliotheksdateien installiert haben, mdchten Sie wahrscheinlich
testen, ob Ihr Shield mit dem Arduino-Board kommuniziert und alles einwandfrei funktioniert.

Am schnellsten geht das, wenn Sie den vorhandenen Beispiel-Sketch flir das Blinken des Tally-Lichts
6ffnen und ausfiihren.
Das geht so:

Starten Sie die Arduino-IDE-Software.

Gehen Sie zum ,Tools"-Menl (Werkzeuge) und wahlen Sie das Arduino-Board und die
Port-Nummer aus.

Klicken Sie im ,File“-Meni (Datei) auf ,Examples/BMDSDIControl” (Beispiele/BMDSDIControl)
und wahlen Sie ,TallyBlink® aus.

Laden Sie den Sketch auf Ihr Board.

Tallyelink §

#include <BMDSDIComtrol.hs /¢ need to include the Librory

BMD 5DITallyControl I2C sdiTallyControl (@x6E); // define the Tally object using I2C using the default shield address

/7 the setup function runs once when you press resct or power the board

void setup()

{
sdilallytontrol.be
sdiTallyControl . se

n(; // imtialize tally control

rideCtrue); /¢ enable tally override

pinMode(13, DUTPUL); /¢ imtialize digital pin 13 as an output

// the loop function runs over and over again forever

void loop()
i
digitalfirite(13, HIGH); /7 turn the LED ON
sdilallyControl . setCameralal Ly( /4 turn tally ON
1 #/ Camera Number
true, /7 Progrom Tully
false S/ Preview lally
2
delay(1eee); 7/ leave it ON for 1 second
digitalirite(l3, LOW); /7 turn the LED OFF
sdiTallyControl . setComeraTul Ly #4 turn tally OFF
L /7 camcra Number
false 7/ Progrom Tally
fulse 74 Previen Tolly
n
delay(1008); /7 lewve it OFF for 1 second

Das Beispiel mit dem Blinken des Tally-Lichts ist eine schnelle und einfache Méglichkeit, [hr
Blackmagic 3G-SDI Shield for Arduino zu testen. Rohdaten kdnnen mithilfe von Befehlen
aus dem Studio Camera Protocol Dokument tber I°C an Ihr Shield gesendet werden. Wir
haben lhnen aber zudem eine spezielle Bibliothek zur Verfligung gestellt, damit Sie
Sketche sehr viel einfacher programmieren konnen.

Testen der Blackmagic Shield und Bibliotheken-Installation
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HINWEIS Vergewissern Sie sich, dass die Tally-Nummer |hrer Blackmagic Kamera auf ,1°
eingestellt ist. Stellen Sie zudem sicher, dass das Grid-Overlay eingeschaltet ist, damit das
Tally-Display im Suchmonitor aktiviert wird. Flr weitere Informationen sehen Sie in der
Bedienungsanleitung lhrer Blackmagic Kamera nach.

Nun sollte das Tally-Licht an Ihrer Blackmagic Studio Camera einmal pro Sekunde blinken. Ist dies der
Fall, kdnnen Sie sicher sein, dass Ihr Blackmagic Shield mit dem Arduino kommuniziert und alles
einwandfrei funktioniert.

Blinkt das Tally-Licht nicht, vergewissern Sie sich zunachst, dass die Tally-Nummer der Blackmagic
Kamera auf ,1“ eingestellt und das Grid-Overlay eingeschaltet ist.

Sollten Sie weitere Hilfe bendtigen, besuchen Sie das Blackmagic Design Support Center unter
www.blackmagicdesign.com/de/support. Im Abschnitt ,Hilfe* dieses Handbuchs finden Sie weitere
Informationen dazu, wie Sie Hilfestellungen bei der Konfiguration Ihres Shields bekommen.

Ihr Blackmagic 3G-SDI Shield for Arduino verfigt tber sechs Status-LEDs, die unterschiedliche
Aktivitdtszustande wie Stromzufuhr, UART-, I?°C- und SPI-Kommunikation anzeigen. Die LEDs zeigen
aulkerdem an, wenn die Tally- und Camera-Control-Overrides aktiviert sind.
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LED 1 - System aktiv
Leuchtet auf, wenn das Shield mit Strom versorgt wird.

LED 2 - Control-Overrides aktiviert
Leuchtet auf, wenn Sie in lhrem Arduino-Sketch die Kamerasteuerung aktiviert haben.

LED 3 - Tally-Overrides aktiviert
Leuchtet auf, wenn Sie in lhrem Arduino-Sketch Tally aktiviert haben.

LED 5 - I2C-Parser aktiv
Leuchtet auf, wenn |hr Shield und der Arduino uber das 12C-Protokoll kommunizieren.

LED 6 — Serieller Parser aktiv
Leuchtet auf, wenn UART-Kommunikation erkannt wird.

Wenn Ihr Blackmagic Shield bootet, bleibt die Strom-LED unbeleuchtet. LEDs 3, 4 und 5 zeigen die
folgenden Aktivitaten an:

LED 3 - Anwendungs-lmage ladt
LED 4 - EEPROM wird initialisiert
LED 5 - Speichertest wird durchgefiihrt

Testen der Blackmagic Shield und Bibliotheken-Installation
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Nach erfolgreichem Start leuchtet die Strom-LED auf. Alle anderen LEDs Uibernehmen daraufhin
wieder ihre betriebliche Standardfunktion.

Im seltenen Fall eines fehlgeschlagenen Systemstarts beginnen alle LEDs — bis auf die flr die
fehlgeschlagene Aktivitat — schnell zu blinken. So ist die Ursache leicht identifiziert.

Anbringen von Shield-Komponenten

Wenn Sie lhren eigenen Hardware-Controller bauen mdchten, kdnnen Sie fir eine greifbarere
und praktischere Handhabung ein neues Shield mit Tasten, Reglern und einem Joystick kreieren.
Montieren Sie lhr eigens angefertigtes Shield einfach auf Inrem Blackmagic 3G-SDI Shield for
Arduino, indem Sie es auf die daflr vorgesehenen Leisten Ihres Shields aufstecken. Den Arten
von Steuerelementen, die Sie bauen kdnnen, sind keine Grenzen gesetzt. Es Iasst sich sogar der
Schaltkreis einer alten CCU durch lhre selbst zusammengestellte Arduino-L6sung austauschen.
Und schon haben Sie eine Kamerasteuerungseinheit nach Industriestandard.

Sie kénnen lhren eigenen Hardware-Controller kreieren und
diesen fur eine noch interaktivere und préazisere Steuerung auf
Ihrem Blackmagic 3G-SDI Shield for Arduino montieren

Kommunizieren mit lnrem Blackmagic
Shield for Arduino (English)

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via I?C or Serial.
We recommend I°C because of the low pin count and it frees up the serial monitor. This also
allows you to use more I°C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical I12C or Serial communication busses the shield supports.
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I2C Interface

To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0xX6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

1

void loop()
// Unused

!

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.
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Studio Camera Control Protocol (English)

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number,

Group,

Parameter being controlled,
Operation,

Value

)i
The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6(
1,

8,

0,

0,

liftAdjust

)i
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.
Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum Maximum
0 1

-1 16

0 1

(0] n

0 max

0 1

-1 +1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3]=interlaced

[4] = Color space

[O] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DClI,
6=UHD

0 = progressive, 1=
interlaced

0=YUv

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (0) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.

Maximum

1 1

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System lanquage strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot

Studio Camera Control Protocol (English) 10



Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
header command data
C o —
2 < S ? g % o E
@ =) IS 2 o £ 2 ®
= c I} Q > e
©
g ¢ 5 ¢ % £ = 2
3 o e o s B
trigger instantaneous 8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 ¥= 0xfd9a fp)

all operations combined 76 n-nn
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Developer Information (English)

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I12C

The shield operates at the following I2°C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

-
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**12C Protocol (Writes):**
(START W) [REG ADDR L][REG ADDR H][VAL][VAL][VAL] ... (STOP)
**|2C Protocol (Reads):**
(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL][VAL] ... (STOP)
The maximum payload (shown as **VAL™ in the examples above) read/write length (following the internal

register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

-
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes).**

[OXDC][0x42] [REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0xO0] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL™ in the examples above) read/write length (specified in the
LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:** When 1, the input SDI signal (if present) is discarded and the

shield generates its own SDI signal on the SDI output

connector. When 0, the input signal is passed through to the

output if present, or the shield generates its own SDI
signal if not.

**Reset Tally:*™  When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When O, input tally data is passed through to the output
unmodified.

**Qverride Control:** When 1, control data is overridden with the user supplied

data. When 0O, input control data is passed through to the
output unmodified.

Register: OCARM (Output Control Arm)

[ RESERVED ][ ARM ]
7 10

**Reserved:** Always zero.

Arm:** When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

**Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)

[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

FArm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)
[LENGTH]
7 0

*“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]
7 1 0]

**Reserved:** Always zero.

Arm:** When 1, the outgoing tally data is armed and will be continuously from
the next video frame until new data is set. Automatically cleared once
the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

Arm: When 1, tally data armed and will be received in the next video frame.
Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_ was
reset (one byte per camera). Bit zero indicates a Program tally, while
bit one indicates a Preview tally.

Developer Information (English)
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Hilfe

Ihr Blackmagic 3G-SDI Shield for Arduino ist ein Werkzeug fiir Entwickler, mit dem Sie sich autonom
Ilhre ganz eigene mafkgeschneiderte Lésung zusammenstellen kénnen.

Die aktuellsten Informationen zu diesem Shield finden Sie auf den Blackmagic Design Support Seiten
im Internet. Suchen Sie dort einfach nach den neuesten Hilfsmaterialien.

Blackmagic Design Online Support Seiten

Die aktuellsten Versionen der Bedienungsanleitung, Produktsoftware und Support-Hinweise finden
Sie im Blackmagic Support Center unter www.blackmagicdesign.com/de/support.

Arduino Entwickler-Forum

Sollten Sie Programmierfragen haben, bieten Arduino Entwickler-Foren im Internet Hilfestellung.

Es gibt eine Community von Arduino-Entwicklern sowie viele hilfreiche Foren fir softwarebezogene
Fragen. Dort finden Sie sogar bereitwillige Ingenieure, die Sie anheuern kdnnen, um lhnen lhre ganz
personlichen Losungen umzusetzen.

Blackmagic Design Forum

Das Blackmagic Design Forum auf unserer Website ist eine praktische Ressource, die Sie flr mehr
Information und kreative Ideen aufsuchen kdnnen. Manchmal finden Sie dort schnellere Losungen,
da moglicherweise bereits Antworten auf ahnliche Fragen von anderen erfahrenen Anwendern und
Blackmagic Design Mitarbeitern vorliegen, die lhnen weiterhelfen. Das Forum finden Sie unter
http://forum.blackmagicdesign.com.

Uberpriifen der aktuell installierten Softwareversion

Um zu Uberprifen, welche Version der Blackmagic 3G-SDI Shield for Arduino Setup Software auf
lhrem Computer installiert ist, 6ffnen Sie das ,About Blackmagic 3G-SDI Shield for Arduino
Setup® Fenster.

« Offnen Sie unter Mac OS X Blackmagic 3G-SDI Shield for Arduino Setup iber den Ordner
Programme. Wahlen Sie im Anwendungsment ,About Blackmagic 3G-SDI Shield for Arduino
Setup” aus, um die Versionsnummer nachzusehen.

+ Offnen Sie unter Windows 7 das Blackmagic 3G-SDI Shield for Arduino Setup iber das Men
Lotart”. Klicken Sie auf das ,Hilfe“-Ment und wéahlen Sie ,,About Blackmagic 3G-SDI Shield for
Arduino Setup®, um die Versionsnummer nachzusehen.

» Offnen Sie unter Windows 8 Blackmagic 3G-SDI Shield for Arduino Setup ber die
Blackmagic 3G-SDI Shield for Arduino Setup Kachel auf Ihrer Startseite. Klicken Sie auf das
LHilfe“-Menl und wahlen Sie ,About Blackmagic 3G-SDI Shield for Arduino Setup®, um die
Versionsnummer nachzusehen.

So erhalten Sie die aktuellsten Software-Updates

Prifen Sie zunachst die Versionsnummer der auf Ihrem Computer installierten Blackmagic 3G-SDI
Shield for Arduino Setup Software. Sehen Sie dann im Blackmagic Design Support Center unter
www.blackmagicdesign.com/de/support nach den neuesten Aktualisierungen. In der Regel empfiehlt
es sich, die neuesten Updates zu laden. Vermeiden Sie jedoch Software-Updates mitten in einem
wichtigen Projekt.

Hilfe
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Garantie

Die Firma Blackmagic Design gewahrt eine Garantie auf Material- und Verarbeitungsfehler des Blackmagic
3G-SDI Shield for Arduino von 12 Monaten ab Kaufdatum. Sollte sich ein Produkt innerhalb dieser
Garantiezeit als fehlerhaft erweisen, wird die Firma Blackmagic Design nach inrem Ermessen das defekte
Produkt entweder ohne Kostenerhebung fiir Teile und Arbeitszeit reparieren oder Ihnen das defekte
Produkt ersetzen.

Zur Inanspruchnahme der Garantieleistungen missen Sie als Kunde Blackmagic Design tiber den Defekt
innerhalb der Garantiezeit in Kenntnis setzen und die entsprechenden Vorkehrungen fir die
Leistungserbringung treffen. Es obliegt dem Kunden, fur die Verpackung und den bezahlten Versand
des defekten Produkts an ein spezielles von Blackmagic Design benanntes Service Center zu sorgen
und hierftr aufzukommen. Séamtliche Versandkosten, Versicherungen, Zélle, Steuern und sonstige
Ausgaben im Zusammenhang mit der Rlicksendung von Waren an uns, ungeachtet des Grundes, sind
vom Kunden zu tragen.

Diese Garantie gilt nicht fur Mangel, Fehler oder Schaden, die durch unsachgemafe Handhabung oder
unsachgemafe oder unzureichende Wartung und Pflege verursacht wurden. Blackmagic Design istim
Rahmen dieser Garantie nicht verpflichtet, die folgenden Serviceleistungen zu erbringen: a) Behebung
von Schaden infolge von Versuchen Dritter, die Installation, Reparatur oder Wartung des Produkts
vorzunehmen, b) Behebung von Schaden aufgrund von unsachgemafker Handhabung oder Anschluss
an nicht kompatible Geréte, ¢) Behebung von Schaden oder Stérungen, die durch die Verwendung von
nicht Blackmagic-Design-Ersatzteilen oder -Verbrauchsmaterialien entstanden sind, d) Service fur ein
Produkt, das verandert oder in andere Produkte integriert wurde, sofern eine solche Anderung oder
Integration zu einer Erhohung des Zeitaufwands oder zu Schwierigkeiten bei der Wartung des Produkts
fuhrt. UBER DIE IN DIESER GARANTIEERKLARUNG AUSDRUCKLICH AUFGEFUHRTEN ANSPRUCHE
HINAUS UBERNIMMT BLACKMAGIC DESIGN KEINE WEITEREN GARANTIEN, WEDER AUSDRUCKLICH
NOCH STILLSCHWEIGEND. DIE FIRMA BLACKMAGIC DESIGN UND IHRE HANDLER LEHNEN JEGLICHE
STILLSCHWEIGENDEN GARANTIEN IN BEZUG AUF AUSSAGEN ZUR MARKTGANGIGKEIT UND
GEBRAUCHSTAUGLICHKEIT FUR EINEN BESTIMMTEN ZWECK AB. DIE VERANTWORTUNG VON
BLACKMAGIC DESIGN, FEHLERHAFTE PRODUKTE ZU REPARIEREN ODER ZU ERSETZEN, IST DIE
EINZIGE UND AUSSCHLIESSLICHE ABHILFE, DIE GEGENUBER DEM KUNDEN FUR ALLE INDIREKTEN,
SPEZIELLEN, NEBEN- ODER FOLGESCHADEN ZUR VERFUGUNG GESTELLT WIRD, UNABHANGIG
DAVON, OB BLACKMAGIC DESIGN ODER DER HANDLER VON DER MOGLICHKEIT SOLCHER SCHADEN
ZUVOR IN KENNTNIS GESETZT WURDE. BLACKMAGIC DESIGN IST NICHT HAFTBAR FUR JEGLICHE
WIDERRECHTLICHE VERWENDUNG DER GERATE DURCH DEN KUNDEN. BLACKMAGIC HAFTET NICHT
FUR SCHADEN, DIE SICH AUS DER VERWENDUNG DES PRODUKTS ERGEBEN. NUTZUNG DES
PRODUKTS AUF EIGENE GEFAHR.

© Copyright 2018 Blackmagic Design. Alle Rechte vorbehalten. ,Blackmagic Design®, ,DeckLink®, ,HDLink", ,Workgroup Videohub®,
LVideohub®, ,DeckLink*, ,Intensity“ und ,Leading the creative video revolution“ sind in den USA und in anderen Landern eingetragene
Warenzeichen. Alle anderen Unternehmens- und Produktnamen sind méglicherweise Warenzeichen der jeweiligen Firmen, mit

denen sie verbunden sind.Arduino und das Arduino-Logo sind Warenzeichen der Firma Arduino. Thunderbolt und das Thunderbolt-
Logo sind Warenzeichen der Firma Intel Corporation in den USA bzw. in anderen Landern.
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Bienvenido

Gracias por haber adquirido este producto.

Siempre estamos interesados en nuevas tecnologias y nos complace saber que los usuarios
emplean nuestros productos SDI de manera creativa. Con la tarjeta 3G-SDI Shield for Arduino,
ahora es posible integrar esta plataforma en cualquier dindmica de trabajo basada en dicho
formato digital, a fin de obtener una variedad mas amplia de opciones de control para los
dispositivos de Blackmagic Design.

A modo de ejemplo, los modelos Blackmagic URSA Miniy Blackmagic Studio Camera pueden
controlarse desde un mezclador ATEM mediante paquetes de datos integrados en la sefial
SDI. Incluso si no se utilizan estos dispositivos pero aln se desea contar con la posibilidad

de operar las cdmaras, la tarjeta 3G-SDI Shield for Arduino facilita la creacion de soluciones
personalizadas. Esta brinda una plataforma SDI que permite derivar la sefial principal
proveniente del mezclador y transmitirla directamente a las mismas.

El cédigo empleado para enviar los comandos a la cdmara es sencillo, y estos se encuentran
detallados en el manual.

Las cdmaras pueden manejarse a través de cualquier equipo informético. De manera alternativa,
es posible crear controladores dindmicos con botones, perillas y palancas de mando, a efectos
de modificar el enfoque o la distancia focal, la apertura del diafragma, el pedestal y el balance
de blancos, o bien realizar ajustes croméaticos mediante las herramientas de etalonaje que
ofrece la cdmara. El disefio de plataformas personalizadas no solo resulta de gran utilidad, sino
que ademas puede ser muy entretenido.

Estamos muy entusiasmados con esta tecnologia innovadora y nos gustaria saber mas sobre
los controladores que hayas creado. iNo dudes en compartir tus experiencias con nosotros!

Este manual de instrucciones brinda toda la informacién necesaria sobre el producto. La versién
mas reciente y las actualizaciones para el sistema operativo interno del dispositivo se encuentran
disponibles en nuestra pagina de soporte técnico: https://www.blackmagicdesign.com/es/support.
Al mantener el dispositivo actualizado, siempre podras contar con las prestaciones mas recientes.
Por Ultimo, no olvides registrarte al descargar las actualizaciones para que podamos mantenerte
informado sobre nuevos lanzamientos. Trabajamos constantemente para desarrollar herramientas
innovadoras y superarnos, de modo que nos encantaria conocer tu opinion.
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Grant Petty
Director ejecutivo de Blackmagic Design
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Primeros pasos

La tarjeta Blackmagic 3G-SDI Shield for Arduino viene con dos conectores Berg de ocho pines,
uno de diez y uno de seis. Estos se utilizan para montarla sobre la placa Arduino y ademds
permiten afiadir otros componentes, incluidos botones, perillas o palancas de mando. Por otra
parte, su distribucién brinda compatibilidad con tarjetas R3, tales como el modelo Arduino Uno.

Para colocar los conectores:

Inserte los pines de cada conector en los agujeros correspondientes situados a ambos
lados de la tarjeta. Consulte la siguiente ilustracion para obtener mas informacién
al respecto.

0

Blackmagicdesign O

O
0O
@)

NOTA: La comunicacion con la placa se realiza mediante la interfaz
serial o I’C. Recomendamos la segunda opcién, dado que permite
utilizar el Monitor Serie. Por otra parte, de esta forma los restantes pines
estardn disponibles. Seleccione el modo de comunicacién al definir

el objeto BMDSDIControl en el entorno de programacion. Consulte el
apartado correspondiente en este manual para obtener mas
informacidn al respecto.

Suelde la base de cada conector a la parte inferior de la tarjeta. Cada patilla metélica
debe quedar firme, pero compruebe que la soldadura no esté en contacto con otras

adyacentes.

Primeros pasos
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Para garantizar que todas las patillas metéalicas de los conectores
en la tarjeta se encuentren alineadas con las ranuras correspondientes en la
placa Arduino, es aconsejable soldar un pin de cada conector en primer lugar.
A continuacion, coloque la tarjeta sobre la placa y verifique la alineacién. Si es
necesario ajustar uno de los conectores, caliente la soldadura correspondiente
y mejore su posicion. Esto es mas sencillo que soldar todas las conexiones
primero y luego tratar de realizar ajustes.

Luego de soldar los conectores, la tarjeta puede colocarse sobre la placa Arduino.

Sostenga cuidadosamente la tarjeta de los costados y compruebe que los conectores en
ambos dispositivos estén alineados. A continuacion, inserte las patillas metalicas en los
agujeros correspondientes y empuje la tarjeta con suavidad. Tenga precaucién de no doblar
los pines al colocar la tarjeta sobre la placa.

Una vez que los conectores se han acoplado, ambos dispositivos
deberian quedar unidos con firmeza.

Conecte un transformador de 12 voltios para suministrar corriente eléctrica a la tarjeta.

NOTA: La energia eléctrica suministrada a la placa Arduino mediante
una fuente de alimentacién no es suficiente para el funcionamiento de
la tarjeta. Sin embargo, si se conecta esta Ultima a dicha fuente, es
posible alimentar ambos dispositivos.

Primeros pasos
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Una vez que la tarjeta cuenta con una fuente de suministro eléctrico, es posible conectarla
a otros dispositivos tales como mezcladores o camaras Blackmagic URSA Mini.

Conecte la salida principal del mezclador a la entrada SDI en la tarjeta.
Conecte la salida SDI de la tarjeta a la entrada PGM de la cdmara.

El siguiente diagrama ilustra las conexiones entre los equipos.

SDIIN

\j

SDI OUT

(s

Mezclador

Entrada PGM

Blackmagic URSA Mini

Esto es todo lo que hay que hacer para comenzar a utilizar la tarjeta.

A continuacién, basta con instalar el software interno y las librerias, a efectos de programar
la placay emplearla para controlar otros dispositivos.

Continle leyendo el manual para obtener mas informacion sobre como establecer la
comunicacién entre la tarjeta y la placa Arduino.

La tarjeta también permite controlar otros dispositivos, tales
como el monitor Blackmagic Multiview 16. Por ejemplo, cuando se encuentra
conectada a la entrada 16 del mismo, es posible mostrar u ocultar un borde
indicador alrededor de cada ventana en el modo de visualizacién simultédnea.
Al usar el modelo Blackmagic URSA Mini, compruebe que la cuadricula esté
activada para poder ver el indicador en el visor de la cdamara. Consulte el
manual de la unidad para obtener mas informacién al respecto.

Primeros pasos
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Instalacion del software

NOTA: Antes de instalar el programa Blackmagic 3G-SDI Shield for Arduino,
descargue la Ultima version del software Arduino IDE desde el sitio web
www.arduino.cc y ejecutela en su equipo informatico.

Una vez llevado a cabo este procedimiento, puede instalar el sistema operativo
interno de la tarjeta.

El programa Blackmagic Shield for Arduino Setup brinda la posibilidad de actualizar el software
interno de la tarjeta. Este permite establecer la comunicacién con la placa Arduino y controlarla
mediante los archivos de la libreria que se instalan junto con el programa. Solo es necesario
copiarlos y pegarlos en la carpeta Arduino. Consulte el siguiente apartado del manual para
obtener méas informacién al respecto.

Recomendamos descargar la Ultima version del software y actualizar la tarjeta para poder
aprovechar las prestaciones mas recientes. Esta se encuentra disponible en la pagina de
soporte técnico de Blackmagic Design: https:/www.blackmagicdesign.com/es/support.

Para instalar el software interno mediante Mac OS X:
Descargue y descomprima el archivo correspondiente.

Abra la imagen de disco resultante y ejecute el instalador. Siga las instrucciones que
aparecen en pantalla.

Luego de instalar la Ultima versién del programa, conecte la tarjeta a un equipo
informatico mediante un cable USB.

Ejecute la aplicacién y siga las instrucciones que aparecen en pantalla para actualizar
el software interno. Si no aparece ningln mensaje significa que la actualizacion finalizo
con éxito y no es necesario hacer nada mas.

Para instalar el software interno mediante Windows:
Descargue y descomprima el archivo correspondiente.
Vera una carpeta denominada Blackmagic Shield for Arduino Utility que contiene el

manual y el instalador. Haga doble clic en el archivo correspondiente a este programa
y siga las instrucciones en pantalla para completar la instalacion.

Luego de instalar la Ultima versién del programa, conecte la tarjeta a un equipo
informatico mediante un cable USB.

Ejecute la aplicacién y siga las instrucciones que aparecen en pantalla para actualizar
el software interno. Si no aparece ningln mensaje significa que la actualizacion finalizo
con éxito y no es necesario hacer nada mas.

Instalacion del software
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Instalacién de librerias para Arduino

El cédigo que permite controlar la placa Arduino se denomina «sketchs, y los archivos de

la libreria facilitan su desarrollo. Al finalizar la instalacién del programa de configuracién de
la placa, estos archivos se guardan en una carpeta denominada Library. Basta con copiarlos
y pegarlos en el directorio de Arduino.

NOTA: El entorno de programacion de Arduino debe estar cerrado al instalar
las librerias.

Para instalar librerias en Mac OS X:
Abra el programa Blackmagic Shield for Arduino situado en la carpeta Aplicaciones.

Abra la carpeta Library y haga clic con el botén derecho sobre la carpeta
BMDSDIControl para copiar su contenido.

Abra la carpeta Arduino situada en Documentos.

Dentro de la misma, vera otra carpeta denominada libraries. Pegue el contenido
copiado en esta carpeta.

Para instalar librerias en Windows:

Abra la carpeta Blackmagic Shield for Arduino en la opcién Programas.

Dentro de la misma, veré otra carpeta denominada Library. Abrala y haga clic con
el botén derecho sobre la carpeta BMDSDIControl para copiar su contenido.

Abra la carpeta Arduino situada en Documentos.

Dentro de la misma, verd otra carpeta denominada libraries. Pegue el contenido
copiado en esta carpeta.

Esto es todo lo necesario para instalar la libreria de Blackmagic Design en el equipo
informatico. Al ejecutar la aplicaciéon Arduino, podra encontrar un ejemplo de cédigo dentro
de las opciones disponibles.

Para ello, basta con seleccionar Ejemplos en el menu Archivo situado en la barra superior.
A continuacién, elija la opcion BMDSDIControl para ver una lista con distintos ejemplos de
codigo que puede utilizar.

Una vez que los archivos de la libreria se han instalado en la carpeta correcta, la tarjeta podra
valerse de ellos para establecer la comunicacién con la placa Arduino. A tales efectos, solo es
necesario realizar la programacion correspondiente mediante el software Arduino IDE. Consulte
el apartado correspondiente en este manual para obtener més informacion al respecto.

NOTA: Cuando haya disponible un nuevo archivo de libreria con ejemplos
adicionales, deberé eliminar la carpeta BMDSDIControl y remplazarla por la
nueva versién siguiendo el método descrito anteriormente.

Instalacién de librerias para Arduino
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Programa Blackmagic Shield for Arduino

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Blackmagic 3G-SDI Shield for Arduino

Configure
PC Address

Set address to:  Ox6E

Videa Format

Default autput format: 1080i59.54

Cancel

Al instalar el programa Blackmagic Shield for Arduino Setup, podra modificar
ciertos ajustes de la tarjeta, tales como la direccién I°C y el formato de video.

Al instalar el programa Blackmagic Shield for Arduino Setup en el equipo informatico, podra
modificar ciertos ajustes de la tarjeta. Estos incluyen la direccién 1°C, que identifica la unidad

para facilitar la comunicacion con la placa Arduino, y el formato de video, que determina el tipo
de sefial transmitida por el dispositivo.

En raras ocasiones, cabe la posibilidad de que otra unidad montada sobre la tarjeta de
Blackmagic comparta la misma direccién 12C predeterminada, lo cual generard un conflicto.
En este caso, es posible modificar dicho pardmetro.
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La direccién predeterminada de la tarjeta es Ox6E. Sin embargo, el usuario puede escoger
cualquier otra dentro del rango 0x08 - Ox77.

Para cambiar la direccién de la tarjeta:
Ejecute el programa Blackmagic Shield for Arduino Setup y haga clic en el icono
de configuracion.

En la opcion Set address to:, ingrese la direcciéon que desea utilizar.

Haga clic en el botén Save.

Sino se detecta una sefial entrante, la opcion Default output format indica el formato
predeterminado. Al conectar una sefial, el formato cambiara automaticamente para que
coincida con la misma. Cuando el cable se desconecta, esta opcién vuelve a mostrar el
pardmetro por defecto. Para seleccionar un formato determinado, haga clic en el menu
desplegable situado a la derecha.

Es posible seleccionar cualquiera de los siguientes formatos:

= 720p50

= 720p59.94
= 720p60

= 1080i50

= 1080i59.94
= 1080i60

= 1080p23.98
= 1080p24

= 1080p25

= 1080p29.97
= 1080p30

= 1080p50

*  1080p59.94
= 1080p60

Entorno de programacién

Arduino facilita en gran medida el desarrollo del cédigo. Este se escribe empleando el lenguaje
de programacion C. Al utilizar los comandos del protocolo de control Studio Camera, estos se
integran en la sefial SDI saliente, permitiendo de tal modo controlar unidades Blackmagic
URSA Mini o Blackmagic Studio Camera.

Todos los comandos compatibles que pueden emplearse para escribir el cddigo se detallan
mas adelante en este manual.

Entorno de programacion
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Como comprobar el funcionamiento

de la tarjeta

Luego de realizar todos los procedimientos descritos en el apartado «Primeros pasos» e
instalar tanto el programa de configuracién como las librerias, es preciso comprobar si la tarjeta

efectivamente se comunica con la placa Arduino.

Una forma réapida de lograr este cometido es ejecutar el cédigo ilustrativo para luces piloto.

Para ello, siga los pasos descritos a continuacion:

Ejecute la aplicacién Arduino IDE.

En el mend Herramientas, seleccione la placa y el puerto.

En el menu Archivo, seleccione la opcién Ejemplos, luego BMDSDIControl y a

continuacién TallyBlink.

Cargue el programa en la placa.

_

#include <BMDSDIControl hs
BMD_SDITallyContrel _I2C sdiTallyControl(@x6E):
woid setup()
1
saiTallyControl. beging);
sdiTallyControl. setOverrideCtrued;

pinMode(13, VUIRUI);

void loop()
{
digitalirite(13, HIGH);
sdiTallyControl. setCaneraTul Ly
1
true,
false
bH
dolay(1000);
digitalWrite(13, LOW);
sdifallyControl. setlameralally(
1
false,
false

I

delay(1800);

// the setup function runs once when you press reset or power the board

#/ the loop function runs over and over again forever

/4 nead to include the library

/¢ define the Tally ebject using I2C using the default shield address

/7 initialize tally control
/7 enable tally override

#/ initialize digital pin 13 as an output

/7 turn the LED ON

47 turn tolly ON
/7 Camera Number
// Program Tally
/7 Preview Tally

/7 leave 1t ON for 1 second
/# turn the LED OFF

47 turn tally UFF

#/ Comera Numher

/7 Program Tally
/7 Proview lally

#/ leave it OFF for 1 second

Este ejemplo proporciona una manera répida y efectiva de comprobar si la tarjeta
funciona correctamente. Los datos pueden transmitirse mediante la interfaz I°C

empleando comandos del protocolo Studio Camera, aunque también proporcionamos

librerfas particulares a efectos de facilitar la programacion.

Cdémo comprobar el funcionamiento de la tarjeta
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NOTA: Compruebe que se haya asignado el nimero 1a la cdmara y que la
cuadricula esté activada para poder ver el indicador en el visor. Consulte el
manual de la unidad a fin de obtener mas informacién al respecto.

La luz piloto de la cdmara deberia parpadear cada un segundo. Esto indica que la
comunicacion entre la tarjeta y la unidad funciona correctamente.

De no ser asi, verifique que se haya asignado el nimero 1a la cdmara y que la cuadricula
esté activada.

Para obtener mas informacién al respecto, visite la pdgina de soporte técnico en nuestro
sitio web. Consulte el apartado Ayuda de este manual a fin de ver las distintas formas de
obtener asistencia para configurar la tarjeta.

La tarjeta Blackmagic 3G-SDI Shield for Arduino cuenta con seis indicadores luminosos que
permiten confirmar la actividad del dispositivo. Consulte el diagrama que figura a continuacién

para obtener més informacién al respecto.
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LED 1 - Sistema activo

Este indicador se enciende cuando hay una fuente de alimentacién conectada a la tarjeta.

LED 2 - Control anula funcién activa

Este indicador se enciende cuando el cédigo escrito en el entorno de programacion

de Arduino permite controlar la cdmara.

LED 3 - Luz piloto anula funcion activa

Este indicador se enciende cuando el cédigo escrito en el entorno de programacion

de Arduino permite controlar la luz piloto.

LED 5 - Analizador I2C activo

Este indicador se enciende cuando se establece una comunicacién entre la tarjeta

y la placa Arduino mediante el protocolo I2C.

LED 6 - Analizador serial activo
Este indicador se enciende cuando se establece una comunicacién mediante
el dispositivo UART.

Al reiniciar la tarjeta, el indicador 1 permanece apagado. Los indicadores 3, 4 y 5 brindan

la siguiente informacién:

LED 3 - Cargando imagen de la aplicacién
LED 4 - Iniciando EEPROM

LED 5 - Verificando memoria

Cdémo comprobar el funcionamiento de la tarjeta
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A continuacién, el indicador 1 se enciende y los restantes indicadores asumen sus funciones
predeterminadas.

En caso de que ocurra un error al reiniciar la tarjeta, todos los indicadores parpadearan
rdpidamente, a excepcién de aquel que indica la causa de la falla. Esto brinda la posibilidad
de identificarla facilmente.

Montaje de otros componentes

Es posible crear controladores personalizados con botones, perillas y palancas de mando que
faciliten su manejo. A tales efectos, basta con montar estos dispositivos a la tarjeta Blackmagic
3G-SDI Shield for Arduino insertando los conectores en las ranuras correspondientes. No hay
limitaciones en cuanto al disefio de los controladores. Incluso se pueden remplazar los circuitos
de una unidad de control de cdmaras con una solucién basada en la plataforma Arduino para
adaptarla a las necesidades particulares de un determinado proyecto.

Es posible crear controladores personalizados y montarlos
sobre la tarjeta Blackmagic 3G-SDI Shield for Arduino para
lograr una mayor interactividad y precision.

Comunicacion con la tarjeta

La comunicacion con la tarjeta puede establecerse mediante un bus serial o I°C.
Recomendamos la segunda opcidn, dado que presenta una menor cantidad de pines. Ademas,
de este modo, el Monitor Serie estard disponible. A su vez, esto permite utilizar otros equipos
I2C con la tarjeta.

La librerfa contiene dos objetos principales: BMD_SDITallyControl y BMD_SDICameraControl.
Estos permiten activar las funcionalidades para la luz piloto y el control de las cdmaras en la
tarjeta. Ambos pueden crearse mediante el entorno de programacion de Arduino para
transmitir los comandos correspondientes. Existen distintas variantes de estos objetos para
cada bus serial o 12C.
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Interfaz 12C
Para utilizar la interfaz I1°C:

// NOTE: Must match address set in the setup utility software
const intshieldAddress = O0x6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Interfaz serial
Para utilizar la interfaz serial:

BMD SDICameraControl Serial sdiCameraControl;
BMD SDITallyControl Serial sdiTallyControl;

Nétese que la libreria determinaré la interfaz serial segun la velocidad de baudios requerida
(38 400). Para enviar mensajes de depuracién al Monitor Serie cuando se emplea esta interfaz,
modifique este pardmetro segun corresponda. Al utilizar el Monitor Serie, es posible que
aparezcan datos binarios, dado que el entorno de programacién no sera capaz de distinguir
entre los comandos y los mensajes del usuario.

Ejemplo de uso

Una vez creados en el entorno de programacion, estos objetos permitiran transmitir comandos
a la tarjeta mediante el bus seleccionado para activar determinadas funcionalidades.

A continuacion se proporciona un breve ejemplo de cédigo que utiliza la libreria mediante

el bus I2C.

// NOTE: Must match address set in the setup utility software
const intshieldAddress = O0x6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

1

void loop()
// Unused

1

Las funciones compatibles con estos objetos se detallan més adelante en este manual. Nétese
que, en primer lugar, deberd ejecutar la funcién begin para cada objeto antes de transmitir
cualquier otro comando.

En el entorno de programacion de Arduino se incluyen otros ejemplos ilustrativos. Para
acceder a los mismos, seleccione BMDSDIControl en la opcién Ejemplos del menu Archivo.

Comunicacién con la tarjeta
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Protocolo de control Studio Camera

Este apartado contiene el protocolo de control detallado en el manual del modelo Studio
Camera. Los comandos permiten manejar las cdmaras compatibles de Blackmagic Design
a través de la tarjeta Blackmagic 3G-SDI Shield for Arduino.

Cada parametro corresponde a un grupo determinado seguln se describe a continuacion:

Nidmero
identificatorio  Grupo

o) Objetivo

1 Video

2 Audio

3 Informacion
4 Pantalla

5 Luz piloto

6 Referencia
7 Configuracién
8 Etalonaje
10 Medios

1 Control PTZ

El ndmero identificatorio se utiliza en el entorno de programacién de Arduino para determinar
el pardmetro que se modifica.

La funcién sdiCameraControl.writeXXXX se denomina a partir del valor que se desea cambiar,
y el sufijo depende del grupo controlado.

A modo de ejemplo, sdiCameraControl.writeFixed16 se emplea para el enfoque, la apertura
del diafragma, la distancia focal, la pantalla, la luz piloto y el etalonaje al modificar valores
absolutos.

La sintaxis completa para este comando es la siguiente:

sdiCameraControl.writeFixedl6 (
Camera number,

Group,

Parameter being controlled,
Operation,

Value

)i

El tipo de operacion especifica la accidon realizada en el pardmetro indicado.
0 = valor asignado. El valor suministrado se asigna al pardmetro indicado.

1=valor de compensacién. Cada valor especifica la compensacién que se afiade al
pardmetro «Valor».

Por ejemplo:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i

Protocolo de control Studio Camera
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1=camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

Segun se describe en el protocolo, liftAdjust es una secuencia de cuatro elementos: RED[0],
GREEN[1], BLUE[2]y LUMA[3]. La secuencia completa se envia con el comando.

Los ejemplos de cddigo incluidos en los archivos de la libreria contienen elementos
descriptivos que explican su funcionamiento.

Version 1.3

El protocolo de control facilita la integraciéon de nuestros productos con otros dispositivos.
Nuestra filosofia es mantener los protocolos abiertos para facilitar la colaboracién entre
usuarios durante los procesos creativos.

Descripcién general

El protocolo de control permite manejar cdémaras de Blackmagic Design compatibles con el
mezclador ATEM, la tarjeta 3G-SDI Shield for Arduino y Blackmagic Camera Remote.Consulte
la seccion Descripcion general sobre el control de cdmaras en los manuales de los modelos
URSA Broadcast y URSA Mini, de los mezcladores ATEM o del kit de herramientas ATEM para
obtener més informacién al respecto. Dicho material estad disponible en la pagina
www.blackmagicdesign.com/es/support.

Este documento describe un protocolo expansible para enviar mensajes cortos integrados en
la parte de la sefial digital que no contiene informacién visual. El protocolo puede transmitirse
a distintos dispositivos. El equipo al que debe enviarse el mensaje se determina mediante un
proceso de direccionamiento.

Presunciones

El documento del protocolo describe las limitaciones en cuanto a la compensaciény la
alineacion de la informacion. Los grupos de bits se ordenan comenzando por el bit menos
importante (LSB). Se asume que los grupos de mensajes, mensajes individuales y encabezados
de comandos se encuentran optimizados para sistemas de 32 bits.

Codificacién en el intervalo de supresién

Los grupos de mensajes se codifican en un paquete SMPTE 291M, con DID/SDID x51/x53 en
la regién activa de la linea 16 correspondiente al espacio vertical para datos auxiliares (VANC).

Agrupamiento de mensajes

Es posible concatenar y enviar hasta 32 mensajes en un paquete, con una carga Util madxima
de 255 bytes. En la mayoria de los casos, esto permite transmitir todos los mensajes en un
fotograma como maximo.

Si la cantidad de paquetes de mensajes que el dispositivo intenta transmitir es mayor al nimero
de bytes que pueden incluirse en un fotograma, serd necesario utilizar métodos heuristicos
para determinar cuéles tienen prioridad. Los mensajes menos importantes pueden transmitirse
en fotogramas posteriores o ignorarse por completo segun sea necesario.

Formato abstracto de los paquetes

Cada paquete de mensajes consiste en un encabezado de 3 bytes, seguido de un blogque
de datos opcional de longitud variable. El tamafio maximo de los paquetes es de 64 bytes.

Protocolo de control Studio Camera
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Dispositivo de destino
(uint8)

Longitud del comando
(uint8)

Identificacién del comando
(uint8)

Reservado (uint8)

Informacién del comando
(uint8[])

Informacién de relleno o
compensacion (uint8[])

Las direcciones de los dispositivos se representan mediante un nimero entero de 8 bits sin
signo. Los dispositivos individuales se numeran del O al 254, mientras que el nimero 255
se reserva para mensajes transmitidos a todos los equipos.

La longitud del comando consiste en un nimero entero de 8 bits sin signo que indica la
extensién de la informacidn. Es preciso destacar que dicho valor NO incluye la longitud del
encabezado o de los bytes de compensacion.

Consiste en un nimero entero de 8 bits sin signo que indica el tipo de mensaje enviado.
El dispositivo receptor deberd ignorar cualquier comando incomprensible.

Los nimeros O al 127 se reservan para comandos genéricos aplicados a mdltiples equipos.
Los ndimeros 128 al 255 se asignan a comandos para dispositivos especificos.

Este byte se reserva para alineaciones y futuras expansiones. Deberia ser 0.

La informacién del comando puede incluir entre O y 60 bytes. El formato de la seleccion
de datos esté definido por el comando mismo.

Los mensajes deben completarse hasta un maximo de 32 bits con Ox0 bytes. Los bytes
de relleno NO se incluyen en la longitud del comando.

El dispositivo receptor debe usar la direccién del dispositivo de destino y/o el identificador
de comandos para determinar los mensajes que es necesario procesar. El receptor utiliza

la longitud del comando para omitir aquellos que son irrelevantes o desconocidos, asi como
la informacion complementaria.

Comandos definidos

Comando O : cambio de configuracion

Categoria (uint8)

Parametro (uint8)

Tipo de datos (uint8)

Este valor indica una de las 256 categorias de configuraciones disponibles en
el dispositivo.

Este pardmetro indica una de las 256 categorias posibles de configuraciones en el
dispositivo. Los nimeros del O al 127 se asignan a dispositivos especificos. Los nimeros
del 128 al 255 se reservan para pardmetros genéricos utilizados en multiples equipos.

Este valor indica el tipo de la informacién restante. La longitud del paquete determina
la cantidad de elementos en el mensaje. Cada mensaje debe contener un nimero entero
de elementos.

Los valores definidos actualmente son los siguientes:

0: nulo / booleano

1: byte con signo

2: nimero entero de

16 bits con signo

3: numero entero de
32 bits con signo

4: namero entero de
64 bits con signo

5: cadena UTF-8

Un valor nulo se representa como un arreglo booleano de longitud 0.

El valor del campo consiste en una cifra de 8 bits, donde O significa falso y los demds
ndmeros significan verdadero.

Los elementos de datos se representan mediante bytes con signo.

Los elementos de datos se representan mediante valores de 16 bits con signo.

Los elementos de datos se representan mediante valores de 32 bits con signo.

Los elementos de datos se representan mediante valores de 64 bits con signo.

Los elementos de datos se representan mediante una cadena UTF-8 sin caracter
de finalizacion.

Protocolo de control Studio Camera
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Grupo

Objetivo

Se reservan los tipos de datos 6 a 127.

Los elementos de datos se representan mediante enteros de 16 bits con signo que
corresponden a un nimero real. Se utilizan 5 bits para el componente entero y 11 bits para
la fraccion. La representacion del punto fijo equivale al valor real multiplicado por 2™M1.

El rango representado va de -16.0 a 15.9995 (15 + 2047/2048).

128: con signo 5.11 punto fijo

Los nimeros 129 al 255 se asignan a comandos para dispositivos especificos.

El tipo de operacion especifica la accidn realizada en el pardmetro indicado.

Tipo de operacion (uint8) Los valores definidos actualmente son los siguientes:

Los valores suministrados se asignan al parédmetro indicado. Cada elemento se adjunta
segln su rango vdlido. Solo es posible «asignar» una lista vacia de tipo booleano a

un parametro nulo. Esta operacién producird la accién vinculada a dicho parametro.
Un valor booleano puede ser O para falso o cualquier otro nimero para verdadero.

0: valor asignado

Cada valor especifica la compensacién que se afiade al pardmetro «Valor». El valor
1: valor de compensacién/ resultante se restringe segun el rango vélido. No es posible aplicar una compensacién
alternancia a un valor nulo. Al aplicar cualquier otra compensacion distinta de O a un valor booleano,
este se invertira.

Se reservan los tipos de operaciones 2 a 127.

Los tipos de operaciones 128 a 255 se asignan a comandos para dispositivos especificos.

El campo de datos es O o mds bytes segun el tipo de informacién y la cantidad

Datos (nulo) de elementos.

La categoria, el parametro y el tipo de dato u operacién comparten un espacio de 24 bits.

Numero Parametro Tipo indice Min. Max. Interpretacion
0.0 Enfoque fixed16 - 0 1 0.0 = cerca, 1.0 = lejos
01 Enfoque automético nulo - - - Activa el enfoque automético

Valor de apertura (en el que

0.2 Apertura (nimero f) fixed16 - -1 16 el niimero f = sqr(2°AV))

03 Apertura (normal) fixed16 - (] 1 0.0 = menor valor, 1.0 = mayor valor
Pasos de valores de exposicion

0.4 Apertura (ordinal) int16 - 0 n disponibles, del minimo (0) al

maximo (n)

Apertura automética Activa la apertura automaética
0.5 . . nulo - - - . P
instantanea instantanea

0.6 FStame?CI?n de booleano | - - - true = activada, false = desactivada
imagen Optica

Mover a la distancia focal indicada

ulogdas Zoom absoluto (mm) int16 - 0 max en mm, del minimo (O) al
P maximo (max).
Distancia focal absoluta . Desplazamiento a la distancia focal:
08 (normalizada) fixed16 - 0 ! 00=W,10=T
0.9 Zoom continuo Comenzar/detener zoom a la

fixed16 - -1 +1.0 velocidad indicada: -1.0 = W rdpido,

pulgadas | (velocidad) 0.0 = detener, +1.0 = T répido
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Grupo

Video

Numero

1.9

110

m

112

113
114

Parametro

Modo de video

Ganancia

Balance de
blancos manual

Balance de blancos
automatico

Restablece el balance
de blancos automatico

Exposicién (us)

Exposicion (ordinal)

Modo de rango dindmico

Nitidez

Formato de grabacién

Establece el modo de
exposiciéon automatica

Angulo de obturacién

Velocidad de obturacién

Ganancia

ISO

Tipo

int8

int8

int16
int16

nulo

nulo

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

indice

[0]=
frecuencia de imagen

[1] = frecuencia M

[2] = dimensiones

[3] = entrelazado

[4] = espacio cromético

[0]=
temperatura del color

[1] = tinte

[0] = frecuencia de
imagen del archivo

[1] = frecuencia de
imagen permitida
por el sensor

[2]=ancho
de fotograma

[3] = altura de fotograma

[4] = indicadores

Min. Max.

1 16
2500 10000
-50 50

1 42000
(0] n

] 2

(] 3

0 4

100 36000
24 2000
-128 127

0 2147483647

Interpretacion
24, 25, 30, 50, 60

0 = comun, 1= frecuencia M

0=NTSC, 1=PAL, 2 =720,
3=1080, 4 = 2K, 5=DCI 2K,
6 =UHD

0 = progresivo, 1= entrelazado
0=YUV

1=1001SO,
2=2001S0,
4 =400 IS0,
8=8001S0,
16 =1600 ISO

Temperatura del color (K)

tinte

Calcula y establece el balance
de blancos automatico

Utiliza la dltima configuracién para
el balance de blancos automatico

Tiempo expresado en us

Pasos de los valores de exposicion
disponibles del minimo (0) al
maximo (n).

0 = film, 1= video,
2 =video extendido

0 = Desactivado, 1= Bajo,
2 = Medio, 3 = Alto

frecuencia como nimero entero
(eg 24, 25, 30, 50, 60, 120)

frecuencia como niimero entero,
vélida cuando se establecen otros
valores para el sensor (p. €j., 24,
25, 30, 33, 48, 50, 60, 120), no se
ejecuta ningun cambio si el valor
indicado es O

en pixeles

en pixeles
[0] = archivo-M-frecuencia

[1] = sensor-M-frecuencia, valido
cuando se establecen otros valores
para el sensor

[2] = otros valores para el sensor
[3] = entrelazado
[4] = drea del sensor reducida

0 = Activaciéon manual,

1= Diafragma, 2 = Obturador,
3 = Diafragma y obturador,

4 = Obturador y diafragma

Angulo de obturacién en grados,
multiplicado por 100

Velocidad de obturacién como
fraccion de 1, de modo que 50
corresponde a 1/50 s.

Ganancia en decibelios (dB)

Valor ISO
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Grupo Numero Parametro Tipo indice Min. Max. Interpretacién
20 Volumen del micréfono fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
21 Nivel de los auriculares fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
22 Mezcla (auriculares) fixed16 - 0 1 0.0 = minimo, 1.0 = méximo
23 Volumen del altavoz fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
0 = micréfono interno,
Audio = ni i
24 Tipo de entrada int8 - 0 2 ! _”'.Ve' de I|n§a,, )
2 = nivel de micréfono bajo,
3 = nivel de micréfono alto
[0] chO 0 1 0.0 = minimo, 1.0 = méximo
25 Volumen de entradas fixed16
[1] ch1 0 1 0.0 = minimo, 1.0 = méximo
26 Alimentacién fantasma booleano | — - - true = an sum}n}stro,
false = sin suministro
bit indicador: [0] = mostrar estado,
[1] = mostrar guias
Controles en . .
30 pantalla activados uintl6 bit | — - - Algunas cdmaras no permiten
controlar estos elementos
en forma individual.
Estilo de guias 0=HDTV,1=4:3,2=2.41,
31 amars ng) int8 [0] = estilo de guias 0 8 3=2.39:1,4=2351,
: 5=1.85:1, 6 = tercios
3.2 OPamdad de gufas fixed16 [1]= opacidad de guias 01 1 0.0 = transparente, 1.0 = opaco
(cdmara 3.x)
Informacién 0 = desactivado, 1= 2.4:1, 2 = 2.3911,
[0] = estilo de guias - - 3=2.351,4=185:1,5=16:9,
6=14:9,7=4:3
[1] = opacidad de guias 0 100 0 = transparente, 100 = opaco
Guias
(reemplaza valores . porcentaje de resolucién maxima
33 . int8 _ . o
superiores a 01y 0.2 [2] = porcentaje del 0 100 empleado por las guias del
en Camera 4.0) drea segura drea segura
(0 = desactivado)
bit indicadores: [0] = mostrar tecios,
[3] = estilo de cuadricula | — - [1] = mostrar cruz filar, [2] = mostrar
punto central
4.0 Brillo fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
- - - Ox4 = cebra
Controles en int16 i
4 pantalla activados bit B B B 0x8 = maximo
4.2 Nivel cebra fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
4.3 Zhvel ;:Iel indicador fixed16 - 0 1 0.0 = minimo, 1.0 = maximo
Pantalla € enfoque
44 Mostrar barras de color int8 B o 30 0 = desactivar, 1-30 = activar con
(segundos) tiempo de espera (s)
[0] = método del B B 0 = Enfoque,
indicador de enfoque 1=lineas de color
45 Ajuste de enfoque int8 0_= Rojo,
. 1= Verde,
[1] = lineas de color _
ara enfoque B B 2= Az,
P q 3 =Blanco,
4 = Negro

Protocolo de control Studio Camera 137



Grupo Numero Parametro Tipo indice Min. Max. Interpretacion
Misma intensidad para la luz
5.0 Brillo de la luz piloto fixed16 - 0 1 piloto delantera y trasera.
0.0 = minimo, 1.0 = maximo
Brillo de Ia luz Permite establecer la intensidad de
51 . fixed16 - 0 1 la luz piloto frontal. 0.0 = minimo,
. piloto frontal NN
Luz piloto 1.0 = méximo
Permite establecer la intensidad
. de la luz piloto trasera.
5  DBrillodelaluz fixed6 - 0 1 0.0 = minimo, 1.0 = mé&ximo
piloto trasera R
No es posible apagar la luz
piloto trasera.
. 0 =interna, 1= programa,
6.0 Fuente int8 enum | — 0 2 2= ext
Referencia = externa
6.1 Compensacion int32 - - - +/- compensacion en pixeles
[0] tiempo _ _ BCD — HHMMSSFF (UTC)
70 Reloj en tiempo real int32
[1] fecha _ _ BCD - AAAAMMDD
" . cédigo de dos caracteres para
71 Idioma del sistema comando | _ _ _ idiomas ISO-639-1
72 Uso horario int32 _ _ _ Desfase en minutos desde UTC
.o BCD - sODDdddddddddddd
Configuracién ’ ‘
en el que el signo s:
[O] latitud _ _ 0 =norte (+), 1=sur (-);
DD grados, dddddddddddd
73 Ubicacion int64 grados decimales
BCD - sDDDdddddddddddd en el
. que el signo s: 0 = oeste (+), 1= este
[Mlongitud - - (); DD grados, dddddddddddd
grados decimales
[O] rojo -2 2 predeterminado 0.0
[1] verde -2 2 predeterminado 0.0
8.0 Ajuste de sombras fixed16
[2] azul -2 2 predeterminado 0.0
[3] luminancia -2 2 predeterminado 0.0
[O] rojo -4 4 predeterminado 0.0
Ajuste de tonos [1] verde -4 4 predeterminado 0.0
81 . di fixed16
intermedios [2] azul -4 4 predeterminado 0.0
[3] luminancia -4 4 predeterminado 0.0
[0] rojo 0 16 predeterminado 1.0
[1] verde 0 16 predeterminado 1.0
8.2 Ajuste de luces fixed16
[2] azul 0 16 predeterminado 1.0
Etalonaje [3] luminancia 0 16 predeterminado 1.0
[O] rojo -8 8 predeterminado 0.0
; [1] verde -8 8 predeterminado 0.0
83 Ajuste de Ia' ) fixed16
compensacion [2] azul -8 8 predeterminado 0.0
[3] luminancia -8 8 predeterminado 0.0
[O] pivote (0] 1 predeterminado 0.5
8.4 Ajuste de contraste fixed16
[1] ajuste (0] 2 predeterminado 1.0
85 Mezcla de luminancia fixed16 - [0] 1 predeterminado 1.0
[0] matiz -1 1 predeterminado 0.0
8.6 Ajuste de color fixed16
[1] saturacién [0] 2 predeterminado 1.0
Restablecer valores Restablece los valores
87 nulo - - -

predeterminados

predeterminados.
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Grupo Numero Parametro Tipo indice Min. Max. Interpretacién
0 =RAW,
_ - 1=DNxHD,
[0] = coédec basico - - 2= ProRes,
3 = Blackmagic RAW
RAW:
_ _ 0 = Sin comprimir,
1=3:1con pérdida de informacidn,
2= 4:1 con pérdida de informacion
) ProRes:
100  Codec int8 0=HQ,
enum _ _ 1=422,
2 =LT, 3 = Proxy,
[1] = variante de cédec 4 =444, 5 = 444XQ
Blackmagic RAW:
0=Q0,
1=Q5,
- - 2=31,
3=51,
Medios 4=81,
5=121
0 = Vista previa,
[0] = modo - - 1= Reproducir,
2 = Grabar
-ve = varias velocidades hacia atrds,
_ . 0 = pausa,
[ = velocidad - - +ve = varias velocidades
hacia adelante
101 Modo de reproduccién int8 1<<0 = continua,
1<<1=reproducir todos,
[2] = indicadores - - 1<<5 = disco1 activo,
1<<6 = disk2 activo,
1<<7 = grabacién por intervalos
[3] = medio de
almacenamiento - - O = tarjeta CFast, 1=SD
activo
[0] = velocidad -1.0 = velocidad méaxima izquierda,
) -1.0 1.0 . o
. . de barrido 1.0 = velocidad maxima derecha
Velocidad de barrido/
no inclinacién fixed 16
[1] = velocidad de -1.0 = velocidad méxima abajo,
T -1.0 10 . . )
inclinacién 1.0 = velocidad méxima arriba
Control PTZ ints (0] = comando 07: restablecer,
. - - 1= guardar,
enum predeterminado
2 = cargar
11 Restablecer
1=
int8 espacio 0 5 -
predeterminado
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Paquetes de protocolo ilustrativos

Operacién Longitud Byte

encabezado comandos datos
] o c
o ° 8 ° 2 = 0o
c 2 c o o 9] 1) v}
» © © o I E Qo ©
o S g [ et © = o}
© 2 8 ¢ 8 g 8

Activar enfoque automético

. . . 8
instantdneo en cdmara 4

Activar funcién OIS en todas 2
las cdmaras

configura la exposicion

a10 ms en cdmara 4 2

(10 ms =10000
us = 0x00002710)

agrega 15 % a la intensidad
de la funcion Cebra 12
(15 % = 0.15 f = 0x0133 f/s)

el modo 1080p 23.98

en todas las cdmaras 18
resta 0.3 del ajuste para

tonos intermedios en los 16
canales verde y azul

(-0.3 ¥= 0xfd9a fp)

todas las operaciones 76

combinadas

0x10 | 0x27 0x00 0x00
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Informacidn para desarrolladores

Este apartado brinda toda la informacion necesaria para crear librerias personalizadas y
desarrollar soportes fisicos compatibles con la tarjeta Blackmagic 3G-SDI Shield for Arduino.

Codificacion fisica - I2C
La tarjeta funciona a las siguientes velocidades (12C):

1. Modo estandar (100 kbit/s)
2. Méxima velocidad (400 kbit/s)

La direccion I2C predeterminada de la tarjeta es Ox6E.

Pin | Funcion

- ]--
A4 | Datos seriales (SDA)
A5 | Reloj serial (SCL)

**Protocolo I12C (escritura).**

(START W) [REG ADDR L][REG ADDR H] [VAL][VAL][VAL] ... (STOP)
**Protocolo I2C (lectura):**

(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL][VAL] ... (STOP)
La carga Util maxima (indicada como **VAL** en los ejemplos anteriores) de lectura y escritura
(luego de la direccion del registro interno) en una transaccion es de 255 bytes.
Codificacion fisica - UART

La velocidad de transmision en baudios de la tarjeta al emplear este modo es de 115200
(formato 8-N-1).

Pin | Funcion

101 | Transmision serial (TX)
IO0 | Recepcion serial (RX)

**Protocolo UART (escritura):**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][*W’][LENGTH][0x00] [VAL] [VAL][VAL] ...
**Protocolo UART (lectura).**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

La carga Util madxima (indicada como **VAL** en los ejemplos anteriores) de lectura y escritura
(segun el pardmetro **LENGTH**) en una transaccion es de 255 bytes.

Mapa de direcciones del registro

Informacién para desarrolladores
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El mapa de direcciones de la tarjeta se detalla a continuacién:

Direccién | Nombre | L/E | Descripcion
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY I L | Identificador del hardware
0x0004 - 0x0005 | HWVERSION IL | Versién del hardware
0x0006 - 0x0007 | FWVERSION IL | Version del firmware
| | |
0x1000 | CONTROL I'L/E | Control del sistema
| | |
0x2000 | OCARM I'L/E I Anular control SDI (ARM)
0x2001 | OCLENGTH I'L/E I Anular control SDI (longitud)
0x2100 - Ox21FE | OCDATA I'L/E I Anular control SDI (datos)
| | |
0x3000 [ ICARM | L/E | Control SDI entrante (ARM)
0Ox3001 | ICLENGTH 'L | Control SDI entrante (longitud)
0x3100 - Ox31FE | ICDATA 'L | Control SDI entrante (datos)
| | |
0x4000 | OTARM I L/E | Anular SDI luz piloto (ARM)
0x4001 | OTLENGTH I'L/E I Anular SDI luz piloto (longitud)
0x4100 - Ox41FE | OTDATA I L/E | Anular SDI luz piloto (datos)
| | |
0x5000 [ ITARM | L/E | SDI entrante luz piloto (ARM)
Ox5001 1 ITLENGTH L | SDI entrante luz piloto (longitud)
0x5100 - OX51FE | ITDATA IL | SDI entrante luz piloto (datos)

Los campos numéricos con mdltiples bytes se almacenan en orden de relevancia, segun
el sistema «little-endian». Las direcciones no utilizadas se reservan y equivalen a O.

Registro: IDENTITY (Identificador de la placa)

[IDENTITY ]
31 0

SDIC de la cadena ASCII **Identity:** (i.e. Ox43494453) en hexadecimales.

Registro: HWVERSION (Versién del hardware)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Revision, componente principal.
**Version Minor:** Revisién, componente secundario.

Registro: FWVERSION (Versién del firmware)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Revision, componente principal.
**Version Minor:** Revisién, componente secundario.

Registro: CONTROL (Control del sistema)

[ RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0

Informacién para desarrolladores
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**Reserved:** Siempre 0.

**Qverride Output:**  Cuando este valor es 1, la sefial SDI entrante (si existe) se
descarta y la tarjeta genera su propia sefial en la salida SDI.
Cuando este valor es 0, la sefial se transmite a través de la
tarjeta o se genera una sefial SDI si el dispositivo no la detecta.

*“*Reset Tally:** Cuando este valor es 1, los Ultimos datos recibidos relativos
a la luz piloto se copian al registro correspondiente. Borrado
automatico mediante el hardware.

**Override Tally:** Cuando este valor es 1, la informacidn suministrada por el
usuario anula los datos recibidos. Cuando este valor es O, los
datos se transmiten sin modificacién alguna.

**QOverride Control:** Cuando este valor es 1, la informacién de control suministrada
por el usuario anula los datos recibidos. Cuando este valor es O,
los datos se transmiten sin modificacion alguna.

Registro: OCARM (Salida control - ARM)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Siempre 0.
Arm: Cuando este valor es 1, los datos ARM se transmiten en el

siguiente fotograma. Borrado automatico una vez enviada
la informacion.

Registro: OCLENGTH (Salida control - longitud)

[LENGTH]
7 0

*Length:** Longitud en bytes de los datos enviados.

Registro: OCDATA (Salida control - carga util)
[ CONTROL DATA ]
255*8-1 0

**Control Data:** Datos de control que se integrardn en un fotograma.

Registro: ICARM (Entrada control - ARM)
[ RESERVED ][ ARM ]

7 1 0

**Reserved:** Siempre 0.

FArm:** Cuando este valor es 1, los datos ARM se reciben en el siguiente
fotograma. Borrado automatico una vez leido el paquete
de control.

Registro: ICLENGTH (Entrada control - longitud)
[ LENGTH ]
7 0

**Length:** Longitud en bytes de los datos en _ICDATA_. Se establece
automaticamente al almacenar un nuevo paquete en la
memoria caché.
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Registro: ICDATA (Entrada control - carga util)
[ CONTROL DATA ]
255*8-1 0

**Control Data:** Ultimos datos extraidos de un fotograma luego de restablecer
_ICARM.ARM_.

Registro: OTARM (Salida luz piloto - ARM)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Siempre 0.
Arm: Cuando este valor es 1, los datos salientes relativos a la luz

piloto se transmiten a partir del siguiente fotograma de manera
continua hasta que se establezca un nuevo valor. Borrado
automatico una vez enviada la informacién, al menos en un
fotograma.

Registro: OTLENGTH (Salida luz piloto - longitud)
[LENGTH ]
7 0

**Length:** Longitud en bytes de los datos enviados en OTDATA.

Registro: OTDATA (Salida luz piloto - datos)
[ TALLY DATA ]
255*8-1 0O

**Tally Data:** Datos que deben integrarse en un préximo fotograma (1 byte por
cémara). El O indica la sefial principal, mientras que 1 hace
referencia al anticipo.

Registro: ITARM (Entrada luz piloto - ARM)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Siempre 0.
Arm:** Cuando este valor es 1, los datos se reciben en el siguiente

fotograma. Borrado automatico una vez leida la informacion.

Registro: ITLENGTH (Entrada luz piloto - longitud)
[LENGTH]
7 0

**Length:** Longitud en bytes de los datos en _ITDATA_. Se establece
automaticamente al almacenar un nuevo paquete en la
memoria caché.

Registro: ITDATA (Entrada luz piloto - datos)
[ TALLY DATA]
255*8-1 O

**Tally Data:** Ultimos datos extraidos de un fotograma luego de restablecer
_ITARM.ARM_ (1 byte por cdmara). El O indica la sefial principal,
mientras que 1 hace referencia al anticipo.
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Ayuda

La tarjeta Blackmagic 3G-SDI Shield for Arduino es un dispositivo que permite desarrollar
soluciones personalizadas segun los requerimientos de cada usuario.

Visite nuestra pagina de soporte técnico para obtener informacién actualizada al respecto.

Pagina de soporte técnico

Las versiones mas recientes del manual, el software de los dispositivos y el material de
apoyo se encuentran disponibles en el centro de soporte técnico de Blackmagic Design:
www.blackmagicdesign.com/es/support

Foro de programadores

En el foro para desarrolladores de Arduino es posible encontrar respuestas a las preguntas
sobre el entorno de programacion. Existe una gran cantidad de sitios donde el usuario podra
aclarar dudas relativas a esta plataforma o incluso encontrar personas dispuestas a
implementar soluciones hechas a medida.

Foro de Blackmagic Design

Este foro permite compartir ideas creativas y constituye un recurso Util para obtener més
informacidn sobre nuestros productos. Ademas, brinda la posibilidad de encontrar répidamente
respuestas proporcionadas por el personal de Blackmagic Design u otros expertos en la
materia. Para acceder al mismo, visite el sitio https://forum.blackmagicdesign.com.

Cdémo comprobar la versién instalada del software

Para comprobar la version del programa de configuracién instalada en su equipo informatico,
seleccione la opcién About Blackmagic Shield for Arduino Setup.

*  En Mac OS X, abra el programa desde la carpeta de aplicaciones. Seleccione la opcién
About Blackmagic Shield for Arduino Setup en el menu superior para ver el nimero
de version.

En Windows 7, abra el programa desde el mend Inicio. Seleccione Help y haga clic en
la opcion About Blackmagic Shield for Arduino Setup para ver el nimero de version.

= En Windows 8, abra el programa desde la pagina de inicio. Seleccione Help y haga
clic en la opcién About Blackmagic Shield for Arduino Setup para ver el nimero
de version.

Cémo obtener las ultimas actualizaciones

Luego de verificar la versién instalada en el equipo informatico, visite nuestro centro de
soporte técnico para comprobar si existen actualizaciones disponibles. Aunque generalmente
es recomendable instalar el software mas reciente, evite realizar cualquier modificacion si se
encuentra en medio de un proyecto importante.
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Garantia

Blackmagic Design garantiza que el producto adquirido no presentaré defectos en los materiales
o en su fabricacién por un periodo de 12 meses a partir de su fecha de compra. Si un producto
resulta defectuoso durante el periodo de validez de la garantia, Blackmagic Design podra optar
por sustituirlo o repararlo sin cargo alguno por concepto de piezas y/o mano de obra.

Para acceder al servicio proporcionado bajo los términos de esta garantia, el Cliente debera dar
aviso del defecto a Blackmagic Design antes de su vencimiento y encargarse de los arreglos
necesarios para la prestacion del mismo. El Cliente sera responsable por el empaque y el envio
del producto defectuoso al centro de servicio técnico designado por Blackmagic Designy debera
abonar las tarifas postales por adelantado. El Cliente sera responsable por todos los gastos de
envio, seguros, aranceles, impuestos y cualquier otro importe que surja con relacién a la devoluciéon
de productos por cualquier motivo.

Esta garantia carecerd de validez ante defectos o dafios causados por un uso indebido del
producto, o por falta de cuidado y mantenimiento. Blackmagic Design no tendra obligacion
de prestar el servicio estipulado en esta garantia para (a) reparar dafios provocados por intentos
de personal ajeno a la empresa de instalar, reparar o realizar un mantenimiento del producto;
(b) reparar dafios resultantes del uso de equipos incompatibles o conexiones a los mismos;
(c) reparar cualquier dafio o mal funcionamiento provocado por el uso de piezas o repuestos
no suministrados por la empresa; o (d) brindar servicio técnico a un producto que haya sido
modificado o integrado con otros productos, cuando dicha modificacién o integracién tenga como
resultado un aumento de la dificultad o el tiempo necesario para reparar el producto. ESTA
GARANTIA OFRECIDA POR BLACKMAGIC DESIGN SUSTITUYE CUALQUIER OTRA GARANTIA,
EXPRESA O IMPLICITA. POR MEDIO DE LA PRESENTE, BLACKMAGIC DESIGN Y SUS
DISTRIBUIDORES RECHAZAN CUALQUIER GARANTIA IMPLICITA DE COMERCIALIZACION O
IDONEIDAD PARA UN PROPOSITO PARTICULAR. LA RESPONSABILIDAD DE BLACKMAGIC
DESIGN EN CUANTO A LA REPARACION O SUSTITUCION DE PRODUCTOS DEFECTUOSOS
CONSTITUYE UNA COMPENSACION COMPLETA Y EXCLUSIVA PROPORCIONADA AL CLIENTE
POR CUALQUIER DANO INDIRECTO, ESPECIAL, FORTUITO O EMERGENTE, AL MARGEN DE
QUE LA EMPRESA O SUS DISTRIBUIDORES HAYAN SIDO ADVERTIDOS CON ANTERIORIDAD
SOBRE LA POSIBILIDAD DE TALES DANOS. BLACKMAGIC DESIGN NO SE HACE RESPONSABLE
POR EL USO ILEGAL DE EQUIPOS POR PARTE DEL CLIENTE. BLACKMAGIC NO SE HACE
RESPONSABLE POR DANOS CAUSADOS AL EMPLEAR ESTE PRODUCTO. EL USUARIO UTILIZA
EL PRODUCTO BAJO SU PROPIA RESPONSABILIDAD.

© Copyright 2018 Blackmagic Design. Todos los derechos reservados. «Blackmagic Design», «DeckLink», <HDLink», «<Videohub
Workgroup», «Videohub», «DeckLink», «Intensity» y «Leading the creative video revolution» son marcas registradas en Estados
Unidos y otros paises. Todos los demds nombres de compafiias y productos pueden ser marcas comerciales de las respectivas

empresas a las que estén vinculados. El nombre Thunderbolty su logotipo son marcas registradas de Intel Corporation en Estados
Unidos y otros paises.
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LZEArduinoEEX 4
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Blackmagic 3G-SDI Shield for Arduino

Configure
PC Address

Set address to:  Ox6E

Videa Format

Default autput format: 108015554

Cancel

Blackmagic Shield for Arduino SetupZR{41] F 5k B 20 E R 10 & Ik
B, tbanectit AR MR B8 &

TR E N _E &2 T Blackmagic Shield for Arduino SetupZ &, AT A B BRI ETIEE T-
XEGEaFFERCHu, BERTETRAER, UEArduino A& R AT SEFITERS; IUEMSRET,
TR EERN L ER.

RDERT, B—hLFEBlackmagicER EHNERATRES A SEERFAIAL AR RCHE,
XN IERAR LA EERA, BRI E BRI IAB U B

Blackmagic Shield for Arduino Setup
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ERAIER AL HE HOX6E, (B2 ETDUSE B HOX08F|0x77 Z .

AN{AISE K AR ik -
i&{TBlackmagic Shield for Arduino Setup, R ERIIRE BFFRo
£ “Set Address to:” (Rl BH) HIBIEH R A BB ERERRYMLL.

=i “Save” (IRTE) -

REEEZEHAN, THEFSERRIANBEER. RNEHAR, NiEHEERSZE AEEH
. BRGAR, R AR ST RS R AR B A . AL “Defautt Output
Format” (BRINGIEARTY) TR SERFEZFMRM WIS HITE L.
IEAIA M IA T AT AR R 1T

- 720p50

- 720p59.94

- 720p60

- 1080i50

- 1080i59.94

- 1080i60

- 1080p23.98

- 1080p24

- 1080p25

- 1080p29.97

- 1080p30

- 1080p50

- 1080p59.94

- 1080p60

Arduino SketchZgiE

Arduino®R {4 HIFEFFFR AISketch, BIERRFHRE! SketchfE FE MHICHIZIES . #MAStudio Camera
Control ProtocolZ & < 4 5 SketchRY, EAR AT RIX L ap S HR A BISD IR £, DUEERT R
F#EHBlackmagic URSA MinigkBlackmagic Studio Camera.

AFAH “Studio Camera Control Protocol” EXF 2N BREXZENGS, ERLUEX— MY SR
SN AT B SketchZR B H o

Arduino Sketch#mi2
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MR fERBlackmagic/BIRFIEZ

RIE AT EUHNTAIRFI TR A AERE, FE%ZR

¢

=B

TRERGME 2, BF

BARFArdUNOFFE AR BIS, IURE—YBE/TIES.

—MRENILETT
BASERNT:

IZ{TArduino IDEZR 5.
B “TH” g hikFArduino AL IR N i O S,

B XX RET,

R SR/ “BMDSDIControl” , BBiE#EZ A “TallyBlink” BSketchf2FFo

At R FI A HIEIT AR EM Tally Ak (Blink) 7xf5ISketcho

FEiX—Sketchf2F HEEIF LR

vold setup()

sdiTallyControl. set

pinMoce(13, WUIPUID;

vold loop()
{

1,
truc,
false

b

delay(1000);

delay(100@);

minclude <BMDSDIControl.hs

BMD_SDITallyControl_T2C

sdiTallyControl ronu()
verride(true);

digitalirite(13, HIGH):

cigitalWrite(1d, LOWD;

sdilallylontrol. cetia

sdiTallyControl (@x6E);

£/ the setup function runs once when you press reset or power the board

/¢ the loop function runs over and over again forever

sdiTallyControl . setComeraTal Ly

meralalLy(

_

/7 need to include the Library

/7 define the Tally object using I2C using the default shield address

/7 initialize tally control
/' enable tally override

A7 initiglize digital pin 13 as on output

/7 turn the LED ON

/7 turn tolly ON
/7 Camera Number
/7 Program Tally
#7 Preview Tally

4/ leave 1t UN for 1 sacond
/7 turn the LED OFF

/7 turn tally Ok

4 Comera Number

// Program Tally
/7 Preview lally

#/ leave 1t OFF for 1 second

Tally BlinkZx 5 Sketch @ MR Arduino B4R AV IR BE T3 7% [RIGERHEAIE A >k B Studio
Camera ProtocolTJJ\iS(iﬁFEFE’\] B PCLEEIEHER. BT, FATHIRET

BEXERBEE

Efaithi

1TSketchZRiE.

MR B AIBlackmagic BRI FE R 1

FEREEWR

It
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=i BRI Blackmagic CamerafTally SHIR A1. BN, 15HRIBZALHIM
BEMLTFHERE, MmBREZVS G L TalyE R, 155%E EHIBlackmagic
CameraFMRENEZE R

RS, 2R A& FBlackmagic Studio Camera EiTally3R7<XTFF AN, BIAKRERA—FD. R
BEETally kTN, BATLAE E&ERBlackmagicERE SArduinoZ i B(E, —INEITIER.

R Tally kTR H NIk, 151 & BlackmagiciE S M TalyEBEF IR A, HEBZINHMES
MESELFHERE.

MR EBEFLE, 15&fEMiwww.blackmagicdesign.com/cn/supportijia]Blackmagic Design¥
L. 152 EATFMNEBMET RINEZXFERIEEULAR G ENEBER.

f&#IBlackmagic 3G-SDI Shield for ArduinoiR B 7N MNLEDIZ/RAT, A Ak #IA BRI E BUESNIE N,
EEanE B UART. PCHISPIESE, HAEF TR G MBS E AT Tally SR I (i SchE.

o
o
| ol:l:l:l:l:l:l:l:l:l:lﬂmL 0O
i 010 olam
[:I:IDDDDDDDDO o]am

O oomm oamm o

O
]
000000
U [eXe}
O
:) [eXe]

LED 1 - REFRE
AEEREERBENRE.

LED 2 - BREHIE
AITE1& /B B TArduino Sketch R R YR IR = 2.

LED 3 - ZHATally{ii5E
Al EFRR A TArduino Sketchm i TallyIhgER =i

LED 5 - I2CiEEDHIERFIT
AN E B RS ArduinofE B 2CIGE TR IE R = .

LED 6 - BRITIEEDITERIC
ATERNEUARTIBERN =R,
HiEpBlackmagicERBRIRY, RIFRRITHREFE IR, LED 34 4. SIGARIRRATERD:
LED 3 - IEFEMEMAREFER
LED 4 - IE7E#]44{£EEPROM
LED 5 - IETERENTE

Wik & AIBlackmagicB AN E R 3 1H 5
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INEEE, BIRLEDIR TR =#E, A LEDIR/RATS B ERERN & B X AR AT RE.

BER THIMBEIRMRIIER, RSELEDIR RIS R ENE, FrAELEDATRIFE IR
B, FEEHTHEHE.
2

TR BIRTTHE
NRGEREMBEECHWEHET SR, MSEETHE—ISEZRD. EANRITHNER, FEE
NEMNTFIE. REEEE X BE#RIEABlackmagic 3G-SDI Shield for ArduinofiZE S8 & th gt Al

IATER R 1A IR MR B in I88, EERRSECCUR BB BFIMArdunoTI &,
RE—MFE TR ESIES ST.

KA

BRI LB B FIRE R 628, FHEEHHE ABlackmagic 3G-SDI
Shield for Arduino 3k 8B A E &) BE LHATIRF.

Blackmagic Shield for Arduino/§iRHVE(S

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via I>’C or Serial. We
recommend I°C because of the low pin count and it frees up the serial monitor. This also allows
you to use more 12C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical 12C or Serial communication busses the shield supports.

H

EEWTH
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o
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[2C Interface
To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Serial Interface
To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C  sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

!

void loop()
// Unused

1

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.
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Studio Camera Control ProtocoliZl{imV

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number,

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol3% i 1/
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.
Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.

Studio Camera Control Protocol$ #i| {3
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.

Studio Camera Control Protocol$ #i| {3
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum Maximum
0 1

-1 16

0 1

(0] n

0 max

0 1

-1 +1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3] =interlaced

[4] = Color space

[0] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DCI,
6=UHD

0 = progressive, 1=
interlaced

0=YUvV

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (O) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.

Maximum

1 1

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System lanquage strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1= store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15
header command data
S o s c
2 < S ? g % ° o
@ =) I a o £ 2 ®
C
= & E ¢ &£ & 2 o
8 - g ¢ 8 8 &
trigger instantaneous
8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 ¥= 0xfd9a fp)

all operations combined 76 n-nn
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Developer Information

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I2C

The shield operates at the following I?C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

-
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**|12C Protocol (Writes).**
(START W) [REG ADDR L] [REG ADDR H][VAL][VAL] [VAL] ... (STOP)
**12C Protocol (Reads):**
(START W) [REG ADDR L][REG ADDR H] ... (STOP) (START R) [VAL][VAL][VAL] ... (STOP)

The maximum payload (shown as **VAL™ in the examples above) read/write length (following
the internal register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

- -
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OxDC] [0x42][REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0xO0] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[OXDC][0x42] [REG ADDR L] [REG ADDR H]['R’] [LENGTH] [0xOO0] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL** in the examples above) read/write length (specified in
the **LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:**  When 1, the input SDI signal (if present) is discarded and the
shield generates its own SDI signal on the SDI output connector.
When 0, the input signal is passed through to the output if
present, or the shield generates its own SDI signal if not.

**Reset Tally:** When 1, the last received incoming tally data is immediately
copied over to the override tally data register. Automatically
cleared by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When 0O, input tally data is passed through to the output
unmodified.

**Qverride Control:**  When 1, control data is overridden with the user supplied data.
When 0O, input control data is passed through to the output
unmodified.

Register: OCARM (Output Control Arm)
[ RESERVED ][ ARM ]

7 1 0

**Reserved:** Always zero.

Arm:* When 1, the outgoing control is data armed and will be sent in
the next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

*Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm:** When 1, incoming control data is armed and will be received in

the next video frame. Automatically cleared once a control
packet has been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH ]
7 0

**Length:** Length in bytes of the data in _ICDATA_. Automatically set when
a new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.
ARM_ was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm:** When 1, the outgoing tally data is armed and will be continuously

from the next video frame until new data is set. Automatically
cleared once the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame
(one byte per camera). Bit zero indicates a Program tally, while bit
one indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm: When 1, tally data armed and will be received in the next video

frame. Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when
a new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_
was reset (one byte per camera). Bit zero indicates a Program
tally, while bit one indicates a Preview tally.
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Elackmagic 3G-5D1 Shield for Arduino

Configure

PC Address

Getaddress to:  Ox6E

Videa Format

Default autput format: 1080i59.84

Blackmagic Shield for Arduino Setu

p AZEQHE S35l I°C
Z49bHICI £ ZU S| = MY wHE

O|M| HFE{o| *"KIEI Blackmagic Shield for Arduino Setu

pe Sl =2 Md¥E HEE £
USLICE Ol 8 S0f, UES QA3 Arduino BES SAIE % UES S °C Address'
Z2EE et %Fﬂ ZoE MESt= Video Format’ S2| 2 £ MW =58 HAE = USLIC
0j EE 4207l SIX|2H 2E9| 7|2 M FA2t SUSHPC FAE SRSt EHHE
2= 7} Blackmagic 2 =0i| &3HE 4R0l= SS0| Yde 7tsHo| USLICE o] HRo0ll=
2Eo 7|2 MY FAE HEE = JUsHCt

Blackmagic Shield for Arduino Setuy 184



N

2 MF FA OxGEOIXIT 0x08T} 0x77 AFO|2] CIQEE 54 5 Aot FAE
MEfEE 4 UBLICE
2 FA W WS Chgn 2Lk

2o F
Set address to MHZH0| AFESIIX} St= FAE QUHSIMIR.

SaveE ZE/gHL|CE

o2 0| A= X| b2 F0ll ChH|s] HX| REE[E[0f 7|2 &3 ZSHo| ME=|o
UAFLICE UZHO| AX|=H U 22 ZHo = SHELCE siE Ul HZo| sHM=H
FEYZENM MYHE 7|2 &8 ZTUS 2 Z|S0}ZIL|CE Default output format EECHR

ol w& 235 |5tz HIE|2 ZEHo 2 HASY - ASLCL

Cl3at 22 HICIR £ ZWE MEE & ASLICL

720p50
720p59.94
720p60
108050
1080i59.94
- 1080i60
1080p23.98
- 1080p24
- 1080p25
- 1080p29.97
- 1080p30
- 1080p50
- 1080p59.94
- 1080p60

Arduino AAHIX| ZE 24l

Arduino 2ZEQ0fofl Rt El T2 O £ AHX|E 2 20| O ZHEFEHL|CH SketchesE
ek c =Z a2 AH0{E AtE5H ZHIEILICE Studio Camera Control Protocol2| HEOE
Aol AARE T2 O2iUst= E 2=0M HOE sDI £ Y| =5t= wAlg Saf
Blackmagic URSA Mini EE&= Blackmagic Studio CameraZ M|0{5H| ElL|Ct

DE X2 "= 2 AFE A™HAM Q| [Studio Camera Control Protocol] £20]| L2t e 2
ol Z2EEZ HHOE X0 AHEE &= JUSLICE
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Blackmagic Shield & 2}0|E2{2| &X|
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MRt LA =7t Arduino 2E2 SAISHH 2E 7[50| M2 2S5t=X]
o

2| 283 27X dNHE HEH 0|2 Arets MESHA
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ol == UELICh

Ct2ol EHIE =AML
Arduino IDE AZ EQ|01E MMM 2.
'E' | 5F0AM Arduino EE 2l ZE HSE MEASHL|C

'ob ' Of| 70l A 0| M| 2t BMDSDIControl |, TallyBlink2t2? X3l
AF|X|E MEHBIL|CE

— 1

o
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o
—|n

A AAXE 20 HZESHMIR

Taliyglink §

#include <BMDSDIControl.hs #¢ mewd to include the librory
BMD SDITallyControl I2C sdiTallyControl(@x6E): /f define the Tally ebject using I2C using the defoult shield address

// the setup function runs once when you press resct or power the board

void setup(d
{
sdilallylontrol b /7 imitialize tally control
sdiTallyCantrol s #/ enable tally override
pinMode(13, QUIFUID; A7 imtialize digital pin 13 as an output

/7 the loop function runs over and over again forever
void loop()
{

digitalWrite(13, HIGH); £/ turn the LED ON

sdilallycontrol. setCameralal Ly A/ turn tally ON
1, /¢ Comera Number
true, #7 Progrom Tully
false A7 Proview lally
%
aelay(1000); #/ leave it ON for 1 second
aigitalwrite(ls, Low); /7 turn the LED OFF
sdiTallyControl . setCaneraTul Ly( /4 turn tally OFF
1, #/ Camera Number
false, #/ Program Tally
false 7/ Preview Tully
4
deloy(1900); #/ leave it OFF for 1 second

Tally Blink Of|M| AFA|X|E Sall Arduino £EE &1 EH HAES = IEL|CL
Studio Camera Protocol EA12| HHOE ALE6HH 12CE B3l Raw HIO|HE & =0
MEE = UX|TE AAXIE O A =22 E 5= Jes HAH 2to|=22{2| E£6t
°*771| Xﬂ-‘-E'LIEh
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Blackmagic 1E £& S0l M FA| X7t HAM JU20{ LED 3, 4, 5& £33 22
HENE LtEHELICE

LED 3 - OfZ2|HI0|M o|o|X| 2E
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Communicating with your Blackmagic
Shield for Arduino

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via 1°C or Serial. We
recommend I°C because of the low pin count and it frees up the serial monitor. This also allows
you to use more 12C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical I2C or Serial communication busses the shield supports.
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[2C Interface

To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the 12C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0X6E;

BMD SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl 1I2C  sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

!

void loop()
// Unused

1

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.

Communicating with your Blackmagic Shield for Arduino

189



Studio Camera Control Protocol

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number,

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.

Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.

Studio Camera Control Protocol
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum

0

-1

-1

Maximum

1

16

max

+1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3]=interlaced

[4] = Color space

[O] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DClI,
6=UHD

0 = progressive, 1=
interlaced

0=YUv

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (0) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value

Studio Camera Control Protocol 194



Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.1

Maximum

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID  Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System language strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15
header command data
S o s c
2 < S ? g % ° o
@ =) I a o £ 2 ®
C
= & E ¢ &£ & 2 o
8 - g ¢ 8 8 &
trigger instantaneous
8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 ¥= 0xfd9a fp)

all operations combined 76 n-nn
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Developer Information

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.

Physical Encoding - I?°C
The shield operates at the following I?C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

-
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**|12C Protocol (Writes).**

(START W) [REG ADDR L] [REG ADDR H][VAL][VAL] [VAL] ... (STOP)
**12C Protocol (Reads):**

(START W) [REG ADDR L][REG ADDR H] ... (STOP) (START R) [VAL][VAL][VAL] ... (STOP)
The maximum payload (shown as **VAL™ in the examples above) read/write length (following

the internal register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

- -
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OxDC] [0x42][REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0xO0] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[OXDC][0x42] [REG ADDR L] [REG ADDR H]['R’] [LENGTH] [0xOO0] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL** in the examples above) read/write length (specified in
the **LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:** When 1, the input SDI signal (if present) is discarded and the
shield generates its own SDI signal on the SDI output
connector. When 0, the input signal is passed through to the
output if present, or the shield generates its own SDI
signal if not.

**Reset Tally:*™  When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When O, input tally data is passed through to the output
unmodified.

**Qverride Control:** When 1, control data is overridden with the user supplied

data. When 0O, input control data is passed through to the
output unmodified.

Register: OCARM (Output Control Arm)

[ RESERVED ][ ARM ]
7 10

**Reserved:** Always zero.

Arm:** When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

**Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)

[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

FArm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH]
7 0

*“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]
7 1 0]

**Reserved:** Always zero.

Arm:** When 1, the outgoing tally data is armed and will be continuously from
the next video frame until new data is set. Automatically cleared once
the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

Arm: When 1, tally data armed and will be received in the next video frame.
Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_ was
reset (one byte per camera). Bit zero indicates a Program tally, while
bit one indicates a Preview tally.
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obpo noxanosartsb!
Bnarogapum Bac 3a nokynky moayna Blackmagic 3G-SDI Shield for Arduino.

Mebl BCcerga cTpeMmmcs BHeAPATb NOCNeAHME TEXHONOT UK, YTOObI NPeAnOXUTb
AOMNONMHUTENbHbBIE BAPUAHTBI MCMNOMb30BaHUA HaLlLell TEXHUKK Ha ocHoBe SDI. HoBbll Moaynb
3G-SDI Shield for Arduino nomMoxeT nHTerpnposatb nnatsbl Arduino B pabouunii npouecc

ON9 yBENMYeHns BO3MOXHOCTEeN ynpaBnernuna obopynoBaHunem Blackmagic Design yepes
SDI-curHan.

Hanpumep, BCTpoeHHble B SDI-curHan nakeTbl ¢ AaHHbIMK MO3BONAIOT YNPaBAATb

kamepamu Blackmagic URSA Mini n Blackmagic Studio ¢ Buageomukiwepa ATEM. Ecnv Bbl

He ncnonblyete ATEM, TO0 ANA 37X Xe Lener MOXHO Co34aTb COOCTBEHHOE peLLEeHne Ha
6a3e moaynsa 3G-SDI Shield for Arduino. Bnarogaps SDI-nHtepdency moayns obecneynsaet
nepegavy o6paTtHOro curHana ¢ BuaeoMuKLLIEpPa Ha NporpaMMHbIi Bxoa kamep Blackmagic.

B atom Cry4ae MOXHO CO34aBaTtb anropuUTMbl 47149 yNpaB/ieHnsa KaMepo, a CNUCoK
nogaepXxmnBaemMblX KOMaHA npmeeaeH B JaHHOM pyKoBOACTBE.

Mopaynb No3BONAET ANCTAHUMOHHO YNPaBAATb KAMepaMu ¢ KoMnbloTepa, 406aBUTb K NnaTe
KHOMKW, PyYKM MPOKPYTKM NN AXKOMCTUKN, @ TakKe YyCTaHOBUTb annapaTHble cpeactsa ans
HaCTPOWKM Taknx PyHKUMIA, Kak DOKYCUPOBKA M 3yM, USMEHEHME IKCMO3MLNN, BCTPOEHHbIN
MHCTPYMEHT LBETOKOppeKLmMm, 6anaHc 6e10ro n 4epHoro. Pa3paboTka COOCTBEHHbIX
pelleHnin 6yaeT MHTepecHo Kak NpodeccroHanam, Tak U NtobuTensm.

bynem paabl y3HaTb O TeX pelleHnsx, KoTopble CO3AaHbl BAMU Ha OCHOBE MOAYNA
3G-SDI Shield for Arduino.

DTO PyKOBOACTBO COAEPXMUT BCIO MHDOPpMaUMo, Heobxoanmyto Ana padoTsl ¢ Blackmagic
3G-SDI Shield for Arduino. lNMocneaHolo BEpCHo pyKOBOACTBa M MPOrpaMMHOro
obecneyeHuna Aa9 MOAYNS MOXHO HaliTK B pa3aene NnoaaepxXKun Ha BeO-calite
www.blackmagicdesign.com/ru. icnons3oBaHne akTyanbHoi Bepcum MO rapaHTpyet
0OCTYN KO BCEM MMEIOWMMCH PYHKLMAM. YTOObI y3HaBaTb O BbIXOAE OOHOBNEHWUNA,
3aperncTpupymnTech Npu 3arpyske NporpammHoro obecneveHmnd. Mol npogomxaem
paboTaTb HaJ COBEPLUEHCTBOBAHNEM HaLLMX NPOAYKTOB, MOSTOMY Bally OT3blBbl MOMOrYT
HaMm caenatb Ux ele nyduwe!

e &

FpaHT MetTHn
[eHepanbHbI anpekTop Blackmagic Design
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NoprotoBKa K pabore

B komnnekT noctasku Blackmagic 3G-SDI Shield for Arduino BxoAAaT YeTbipe MeXnnaTHble CTONKN —
6-KOHTaKTHadA, 10-KOHTaKTHaA 1 f1Be 8-KOHTaKTHbIX. OHW NpeACcTaBNAoT COOOM COeJUHNTENbHbIE Pa3beMbl,
C MOMOLLBIO KOTOPbIX MOLYIb KpEnUTCA Ha nnaTy Arduino. bnarofapa nx HapalyveaemMown KOHCTPYKLMM
MOXHO Takxe o6aBUTb NNaTy paclnmpeHnsa, AONONHUTENBHO OCHALLEHHYIO XXOMNCTUKOM, KHOMKaMM

1 pydykamn. Cxema pasbemoB NOAAEPKMBAET YCTAHOBKY MOAYNA Ha Takme nnaThl, kak Arduino UNO R3.

[NopAfoOK MOHTaXa pa3bemMoB

BcTaBbTe KOHTaKTbl KaXKAOTO M3 Pa3beMoB B COOTBETCTBYIOLLME OTBEPCTUA Ha 0benx
ctopoHax moaynsa Blackmagic 3G-SDI Shield for Arduino. Cxema nogknioyeHns
1300paxkeHa Ha PUCYHKE HIXE.

(0]

Blackmagicdesign O

(a]

MPUMEYAHME. CBA3b C NOAKMOUEHHBIM MOAYNEeM yCTaHaBnmBaeTcs no 12C- unm
nocnenoBaTeibHOMY NPOTOKONY. PekomeHayeTcs BbiGMpaTbh NpoTokon I2°C, uTobbl
MCNOMb30BaTb MOHUTOP C NOC/eA0BaTENbHBIM MHTEPMdECOM 1 o6ecneunTb
AOCTYN KO BCeM pa3bemaM. [pn HasHauyeHun B cketye o6bekTa BMDSDIControl
BblGepunTe pexunm ceasun. NMogpobHee cMm. pasgen «<O6MeH AaHHbIMKW C MOAYEM
Blackmagic 3G-SDI Shield for Arduinos.

le/ll'laﬂl;lTe Ka>K}:LbII7I M3 KOHTAKTOB Pa3beMa K COOTBETCTBYIOLLEMY OTBEPCTUIO Ha HUXXHen
NaHenn MOAYNA, HE 3aTparmBan npy 3Tom coceHne.

MoarotoBka kK pa6oTte
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PekomeHAyeTcs cHayana BbIMOMHUTL pacnaliky o OAHOMY KOHTaKTY Ha KaX oM
pasbeme. ITO MOMOXET TOYHO COBMECTUTb KOHTaKThl MOAY S C pa3bemMamMu nnathl
Arduino. Mocne ycTaHOBKM MOAYNSA Ha nnaTy y6eanTech, YTo BCe KOHTaKTbl BbIDOBHEHbI.
Mpy HEOBXOANMOCTM MOXHO MOAOTrPETb MECTO CMaiKK, YTOObI YCTPaHWUTbL MepeKkoChl. DTOT
Ccrnoco6 HaMHOrO NPOoLLE, YeM NPUNaaTb OAHOBPEMEHHO BCE KOHTAKThI, @ Y>Ke 3aTeM 1x
BblpaBHUBATb.

MNocne pacnankn pasbemos mogynb Blackmagic 3G-SDI Shield for Arduino MOXHO ycTaHaBnMBaTh Ha
nnaty Arduino.

yﬂepMI/I BaA MOAYJb 3a Kpad, COBMeCTUTEe ero KOHTaKTbl C pa3bemMamMin nnatbl Arduino n OCTOPOXHO
YCTaHOBUTE UX B CNOTbI. YT06bI HEe MOTHYTb KOHTaKTblI, 6yﬂ,bTe BHMMaTENIbHbI MPW YCTaHOBKE MOAYNA.

Moaynb Blackmagic 3G-SDI Shield for Arduino npukpenneH k nnate
Arduino, Korga Bce ero KOHTaKTbl HAeXHO CoeanHeHbI

[na nojaun nuTaHmna coegmnHnTe aganTep nepemeHHoro Toka 12 B co sxogom nutanmna 12 B Ha Blackmagic
3G-SDI Shield for Arduino.

MPUMEYAHMUE. lMpu coeanHennm nnatel Arduino ¢ MICTOYHUKOM NUTAHUA MOAY/1b
Blackmagic He nonyyaeTt 4OCTAaTOYHOM MOLLHOCTH. [0 3TON NPUYMHE PEKOMEHAYETCH
CcHavana nogknoumntb Blackmagic 3G-SDI Shield for Arduino, 4to6bl 06ecneynTs NnTaHnem
Kak MOy b, TaK 1 nnary.
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Tenepb moaynb Blackmagic 3G-SDI Shield moxHo nofgknounts kK SDI-060pyaoBaHuMio. Huke onncaH
nopALOK NOLKIOYEHNA K BUAEOMUKLWEPY 1 Kamepe Blackmagic URSA Mini.

CoeanHnTe NPOrpaMMHbIN BbIXOA BUuAeomMuKLLepa ¢ SDI-Bxogom mogyns.

Coeannute SDI-Bbixoa moayna Blackmagic 3G-SDI Shield ¢ SDI-exogom (PGM) kamepbl
Blackmagic URSA Mini.

CxemaTnyeckn 3To BbIrAQNT Tak

SDIIN T T
- Emm][ s = [

agmsgng D EED D O

SDI OUT EME o = O

0P =

[19pR 2ot o,

OO O

Switcher

\J

SDI 'PGM’ Input

Blackmagic URSA Mini

Bce rotoBo AnA Havana pabothi!

[locne MOHTaxa Moayna Ha Nnaty pacwupeHna Arduino, NOAKTIOYEHNUA MUTaHNA 1 COe[UHEHNA
¢ SDI-060pyaoBaHvemM, MOXXHO YCTaHOBUTb BHyTpeHHee [0, 3arpy3uTb dainisl 61MOnMoTeKN 1 BEINONHUTD
nporpamMmmHble yctaHoBKK Arduino.

B cnefytowmx pasaenax pykoBOACTBA COAEPXKUTCA MHGOPMALIMA O MOPSAAKE YCTAHOBKMW BHYTpeHHero MO
moayna n bubnmnoTeuHbix darnos nnatel Arduino.

Mogaynb Blackmagic 3G-SDI Shield for Arduino MOXHO Tak>xe UCnob30BaTh AN4
ynpaBieHua apyrum obopynoBaHmem npomssoactsa Blackmagic Design, B TOM uncie
peleHneM MHOrOOKOHHOIO MOHUTOPMHra Blackmagic MultiView 16. Npu nogkato4eHmnmn
Moayna kKo Bxoay 16 Ha MOHMTOpe ByaeT oTo6paxaTbCsa KpacHaa pamka coctosHus. Ana
nokasa pamMku Ha BuaonckaTene kamepsbl Blackmagic URSA Mini y6eauteck, 4To BKIOYEHA
dyHkuna Grid overlay. [MoapobHee cM. pykoBOACTBO Mo paboTe ¢ kamepamm Blackmagic.

MoarotoBka kK pa6oTte
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YcTaHOBKa nporpaMMHoOro obecneyeHus

MPUMEYAHME. CHayana HeOOXOAMMO 3arpy3uTb 1 YCTAHOBUTL MOCAEAHION BEPCUIO
Arduino IDE, gocTynHyto Ha carite www.arduino.cc.

[locne 3Toro MoXHo ycTtaHoBUTbL BHyTpeHHee MO moayns Blackmagic 3G-SDI Shield.

[lna o6bHOBNEHNA NPOLWNBKK MOLYNA UCNonb3yeTca yTunnta Blackmagic Shield for Arduino Setup.
BHyTpeHHee IO npeaHa3HaueHo Anda ynpasieHva Nnaton paclumpeHuns ¢ nomoulbio bnbnuotekn Arduino.
BrbnunoTeuHble dannbl 3arpyaloTca Npu yctaHoske yTunuTel Blackmagic Shield for Arduino Setup. [ina

3TOro Nanky ¢ Gparnamm HeobxoAnMO CKOMMPOBaTh B Manky npunoxexuna Arduino. lNogpobHee o
61bNMoTeUHbIX Gaiinax v 1x 3arpyske CM. B Cieflyloliem pasgerne.

[lna onTMmanbHOM NPOV3BOANTENbHOCTN MOLYNA PEKOMEHAYETCA MCMONb30BaTh NOCNEHI00 Bepcuto N0
nna Blackmagic 3G-SDI Shield for Arduino, koTopaa fOCTyNHa B LieHTpe noaaepxku Blackmagic Design

Ha CTpaHuue www.blackmagicdesign.com/ru/support.
YctaHoBKa BHYTpeHHero 10 Ha nnat$¢opme Mac OS X
3arpysute n pacnakynTe O Blackmagic Shield for Arduino.

BribepuTe COOTBETCTBYIOWMIA ANCK ANA MPOCMOTPA €ro COAEPKMMOTO 1 3anycTuTe
ycTaHoBlmk Blackmagic Shield for Arduino. Cnefiyinte MHCTPYKLUMAM Ha SKpaHe.

Koraay Bac eCTb nocnefHAdA Bepcua ycTaHoBWwka Blackmagic Shield for Arduino,

NoAKMOUNTE MOAYTb K UCTOYHUKY MTAHKA, @ 3aTEM K KOMIMbOTEPY C MOMOLLbIO USB-kabens.

[lna obHOBNEHMA NpOLWKMBKK MOAYNA 3anycTuTe yTunauty Blackmagic Shield for Arduino
Setup v cnefynte MHCTPYKUMAM Ha 3KpaHe. ECM MHCTPY KUMKW He NOABATCA, UCNOMb3yemasn

BepCna ABNAETCA aKTyaJ'IbHOVI‘

YctaHoBKa BHyTpeHHero 10 Ha Windows

3arpysuTte u pacnakynTe 10 Blackmagic Shield for Arduino.

Hanpgwte nanky Blackmagic Shield for Arduino, B KOTOpoW cofep»katca faHHoe

pPYyKOBOACTBO M ycTaHOBLMK Blackmagic Shield for Arduino. LLlenkHuTe KHONKOW Mbiln

ABaXx[bl MO 3HAaYKYy YCTaHOBUIMKa U cnegyme NHCTPYKUMAM Ha 3KpaHe.

Koraay Bac eCcTb nocnefjHAA Bepcua ycTaHoBWwka Blackmagic Shield for Arduino,

NOAKMOUMTE MOAYNb K UCTOUHMKY MUTaHKA, @ 3aTeM K KOMMbloTePY C nomollbio USB-kabens.

[na obHOBNEHNA MPOLWWBKM MOAYNA 3anycTuTe yTunnTy Blackmagic Shield for Arduino
Setup v cnepynTte MHCTPYKUMAM Ha SKpaHe. ECnn OHW He NOABATCA, MCNOoMb3yeman BepCus

ABNAETCA aKTyaJ'IbHOI;I.

YcTaHOBKa NporpammMHoro o6ecrneveHus
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3arpyska 6ubnmnotekun gna Arduino

[Tporpammel, HanMcaHHbIe ANA ynpasneHua nnaton Arduino, HasbiBatoTcA ckeTyamu. Moagynb Blackmagic
3G-SDI Shield for Arduino ncnonb3ayet bubnvoteyHble daiinbl Arduino, KoTopble yNpoLaloT Co3aaHve
ckeTuelt. MNocne yctanosku yTunuTel Blackmagic Shield for Arduino Setup 6ubnuoteurble dannsl 6ynyT
CoxpaHeHsbl B nanke Library, oTkyaa ux HeobxoanMmo ckonmpoBsaThb B nanky Arduino > libraries.

MPUMEYAHME. Mepepn 3arpy3koii OM6NMOTEYHbIX PaiiioB HEOOXOAMMO 3aKPbITh
nporpammy Arduino IDE.

MopARoK ycTaHOBKKN 6MbanoTeuHbix ¢painnos Ha Mac OS X

Otkpoute Blackmagic Shield for Arduino B nanke «IpunoxeHua» (Applications).

Bribepute nanky Library v WwenkHUTe NpaBow KHOMKOM MbILK, YTOObI CKOMMPOBATL NamnkKy
BMDSDIControl.

MNepengute B nanky «[JokymeHTbl» (Documents) Ha Ballem KOMMblOTEPE U OTKPOWNTE
nanky Arduino.

B nanke Arduino HamnguTe BNoxeHHyto nanky libraries n sctaebte B Hee BMDSDIControl.
MNMopapok ycTaHOBKN 6MbanoTeuHbix ¢paiinos Ha Windows
Otkpowte Blackmagic Shield for Arduino B nanke «[lporpammbl» (Programs).

Bbibepute nanky Library n HaxmuTe NpaBor KHOMKOM MbllK, 4TOObI CKOMMPOBATb ManKy
BMDSDIControl.

MNepengute B nanky «[JokymeHTbl» (Documents) Ha Balem KOMMbIOTEPE 1 OTKPOWTE
nanky Arduino.

B nanke Arduino HananTe BNoxeHHyto nanky libraries n sctaebTe 8 Hee BMDSDIControl.

370 BCe, YTO TPEbyeTCA ANA 3arpy3Kkn 6MdnmoTeyHbIxX Gainos Ha Balw KomnbtoTep. MNpu pabdoTe ¢ MO
Arduino MOXKHO Take MCMNONb30BaTb MPUMEPHI CKeTUel, co3aaHHbIX Blackmagic Design.

[1ns 5TOro 13 PacKpPbIBAOLWErOCA MEHI0 MpunoxeHna Arduino Bbibepute examples. [1na BbiBofa CNvcKa
roTOBbIX CKeTUel HaxmnTe BMDSDIControl.

Mocne coxpaHeHuna 61bANOTEUHbIX GalioB B COOTBETCTBYIOLMX MaMnKax, X MOXHO MCMONb30BaTb ANA
paboTbl ¢ Mmogynem Arduino. Temepb ocTaeTcA HanucaTte Nporpammy B cpefe Arduino. MogpobHee 06 3Tom
cM. pasgen «HanvcaHune nporpamm gna Arduino».

MPUMEYAHME. Tpn 06HOBNEHUN BUOANOTEYHBIX PanoB HEOOXOAMMO YAAINTb CTapyio
nanky BMDSDIControl 1 3arpy3aunTtb HOBYO, C1efys MHCTPYKUMAM BblLLe.

3arpyska 6mbnuoteku gnsa Arduino
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YtTununta Blackmagic Shield
for Arduino Setup

Shield for Arduino Setup

..‘

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Blackmagic 3G-5DI Shield for Arduino

Configure
IPC Address

Set address to:  OxBE

Video Format

Default autput format: 1080i59 94

Cancel

Ytnnuta Blackmagic Shield for Arduino Setup no3Bonser MeHATb HaCTPOIiKK

Ha moayne, B Tom yncne I’C-agpec 1 hopmat BUAEO Ha BbIXxoae

YTunuta Blackmagic Shield for Arduino Setup no3sonset MeHATb HACTPOWKM, B Tom uncne “I°C address’,
npenHasHauyeHHble ANA naeHTUdrKauMm Moyns 1 ero coegrHeHna ¢ nnaton Arduino.

MHOorga BO3MOXHa yCTaHOBKa [JONONHNTENBHOTO MOAYNA Ha Blackmagic Arduino Shield. OgHako, ecnny
obourx moaynen oanHakosbi 12C-agpec, MOXKeT BO3HUKHYTb COOI. B 3TOM ciyyae cnepyeTt U3MeHUTb

3alaHHbIN NO YMONYaHWIO afpec Moadyna.

Ytunuta Blackmagic Shield for Arduino Setup
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3apaHHbI No ymonyaHuio agpec moayna — OX6E, HO MOXHO BbibpaTh Mo6O B fnanasoHe oT
0x08 o 0x77.

MopAaaoK n3smeHeHnA agpeca moaynsa

3anyctute Blackmagic Shield for Arduino Setup v HaxMuKTe Ha 3HaYOK HaCTPOeK MOAYNA.
B ctpoke "Set address to" BBeguTe Hy»KHbIN agpec.

HaxmunTe Save.

ECnv MCTOUHMK CMTHana He NogkoyeH, BnaeoGopmMaT Ha BbIXOAe 3aAaeTCA No yMonuaHuio. Npwu
0OHapyXeHWM BXOLHOrO CUrHana Ha BbIXOJe 3a[laeTCA Takow e GopMaT, Kak Ha Bxofe. [Mpu oTKoUYeHn
BXOAHOrO curHana ¢opmar BO3BPALLAETCA K HACTPOMKe MO YMONYaHwIo. [1nA Toro, YTobbl M3MeHUTb
B1AeodGOPMAT MO YMONUAHWIO, U3 packpbiBatolleroca meHto "Default output format" Beibepute
HeobX0AMMYI0 HACTPOMKY.

CnuncoK AoCTynHbIX BuaeopopmaTos
- 720p/50
- 720p/59,94
- 720p/60
- 1080i/50
- 10801/59,94
- 1080i/60
- 1080p/23,98
- 1080p/24
- 1080p/25
- 1080p/29,97
- 1080p/30
- 1080p/50
- 1080p/59,94
- 1080p/60

Co3paHue cketuen Arduino

[na HanncaHma nporpamm (ckeTuen) ncnonb3yeTca A3blk Cu. OBbIUHO 3TO He Bbi3biBaeT 60MbLUKX
CNOXHOCTEW. ECn Npu HanmcaHum cKeTuern nCnonb3yloTca komanabl npotokona Studio Camera Control
Protocol, oHn Bknouatotca 8 BbixogHoM SDI-cnrHan, uto no3sondeT ynpaenAats kamepamu Blackmagic
URSA Mini nnun Blackmagic Studio Camera.

Cnucok nofiiepxrBaemMbix KOMaHA cM. B pasaene "Studio Camera Control Protocol".

Co3pgaHue cketyen Arduino
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[MpoBepka Blackmagic Arduino Shield
N 3arpyska oménmnoteku

lMocne Toro, Kak 6yayT BbINMONHEHbI BCE MHCTPYKLUMK pa3zfena «oarotosKa K paboTes, yCTaHOBEHO
Heobxoaunmoe MO v 3arpy>keHbl G1bNMoTeUHbIEe Galisbl, ClefyeT NPOBEPUTL HalMune CBA3U MeXIY
moaynem v nnaton Arduino.

Cambliii BBICTPBIN CNOCOB — 3TO OTKPBITH 1 3anyCTUTb UMetowminca ckety TallyBlink (MuraHve nHankaTopa).
[lna 3TOro BbINONHUTE Cnegytowmne AeNcTBIA

3anyctuTe 10 Arduino.

B meHto tools BbibepuTe nnaty Arduino 1 Port number (Homep noprta).

B meHio File nepeiante 8 Examples/BMDSDIControl n BbibepuTe ckeTy TallyBlink.

3arpy3wuTe ero Ha Bally nnary.

_

#include <BMDSDICONtrol. hs #/ need to include the library
BMD_SDITallyControl _IZC sdiTallyControl(@xGE); /¢ define the Tally object using IZ2C using the default shield address
/7 the setup function runs once when you press reset or power the board

void setup()

saiTallyControl beging); /7 initialize tally control
sdiTallyControl. setOverrideCtrue); /7 enable tally override
pinMode(13, QUIPUI); /7 initiglize digital pin 13 as on output

// the loop function runs over and over again forever
void loop()

digitalWrite(13, HIGH); /¢ turn the LED ON
sdiTallyControl. setCameruTal LyC 44 turn tully ON

1, /7 Camera Number

true, // Program Tally

false /7 Praview Tally
bH
delay(1009); /7 leave it ON for 1 second
digitalWrite{13, LON); /¢ turn the LED OFF
sailallyControl. settameralal Ly( A7 turn tally OFF

1, /1 Comern Number

false, // Program Tally

false /4 Preview lally
BH
delay(1800); #/ leave it OFF for 1 second

CaMbli ObICTPbIN CNOCOO — 3TO OTKPbITb U 3aMYCTUTL UMetoLninca ckety TallyBlink.
VcxoaHble gaHHble MOXHO NepegaBaTb Ha moay/b Blackmagic 3G-SDI Arduino Shield no
npotokony I2C, ncnonb3ysa komaHabl n3 Studio Camera Protocol. YTo6bl ynpocTuTb
npoLecc HannMcaHua CKeTyer, Mbl CO34a/1M NO/1b30BaTeIbCKNe OUONUNOTEKN.

MpoBepka Blackmagic Arduino Shield u 3arpyska 6ubnnortekm
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MPUMEYAHUE. Y6eaunTtech B TOM, 4TO HOMep kamepbl Blackmagic (Tally number)
ycTaHoBMNeH Ha 1. [lna nokasa paMki Ha BuaouckaTtene kamepsbl Blackmagic URSA Mini
Tak>xe NpoBepbTe, YTo hyHKUMA Grid overlay BkntoyeHa. NogpobHee cM. pyKOBOACTBO
no paborte ¢ kamepamu Blackmagic.

Tally-nHamkatop kamepbl Blackmagic Studio Camera gonKeH muratb C MHTEPBANOM B OAHY CEKYHAY, UTO
O3HayvaeT Hannume ceasm Mexay Blackmagic 3G-SDI Arduino Shield 1 nnaton Arduino.

Ecnu nHagunKaTop He MuraeT, npoBepbTe, uTo Tally number (Homep kamepbl) 3agaH Ha 1, a dyHkuma Grid
overlay Kamepbl BKlOUeHa.

[MomMoLLb MOXKHO NONYUMTL B pa3aene NOAAEPKKN Ha CTpaHuLe www.blackmagicdesign.com/ru/support.
MoapobHee 0 HacTpolikax MOAYNA CM. B pasaene «[Tomolb».

Blackmagic 3G-SDI Shield for Arduino nmeeT WecTb CBETOANOAHbBIX MHANKATOPOB, OTOOPaKaIoLMX TaKme
COCTOAHMA MOZYNSA, Kak MUTaHKne, paboTa B pexvme UART, nogknouerure winH I°C n SPI, a Takxe
BKJIIOYEHME ynpaBieHnsa kamepown 1 Tally-nHamkaumn.

o
o
I O OO OOaam OD

Emm][ 0 TTTDy
O =1
838 D la)

==l
O

] | ImS el lo]am)

[Topo_0-0% o]am)

[snsemeaaffunanns
o
LED 1 - Cuctema BK/IlOUEHA

[MnTanne noAaeTCcA Ha MOy b.

LED 2 - Bknto4eH pexum ynpasneHus
Pexxnm ynpaeneHna Kamepon BKJloueH B ckety Arduino.

LED 3 - BkntoueH Tally-ungukatop
Tally-nHankauna BkaoyeHa B ckety Arduino.

LED 5 - AHanusaTtop I12C 3aHAaT
Mexay mogynem v nnatoit Arduino o6Hapy<eHa cBA3b no npoTokony I12C.

LED 6 - MocnepoBartenibHbIA aHaIM3aTop 3aHAT

O6Hapy»xeH curHan B pexxvme UART.
Ecnm npw 3anycke moayna nHgmkatop LED 1otkntoueH, a LED 3, LED 4 n LED 5 ropAr, 310 yka3biBaeT
Ha cnepyollee

LED 3 - Upet 3arpyska 6noka namsartu MO
LED 4 - Unnumanusaumsa mukpocxembl 3CMNMN3Y

LED 5 - UgeT npoBepka namMatn

MpoBepka Blackmagic Arduino Shield u 3arpyska 6ubnnortekm
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Mocne ycnewHoro nogkmoderva moayns LED 13aroputca n Bce ocTanbHble MHAMKATOPbl byayT paboTaTh B
06bIYHOM peXxmnme.

B HEKOTOPbIX C/Tydaax, eC/in Mpn 3anyCcke MOAYNA nNpon3owen cbon, 6y£l,yT MUraTb BCE UHAMKATOP®bI. Tot
MHOWKATOP, rae npounsoLna olwmnbKa, He 6)/,El,eT MUTaTb, YTO MOMOXET BbIABNTb I'IpO6J'IeM)/.

YcTaHOBKa KOMMOHEHTOB Mmoaynd

Mpw pa3paboTke cO6CTBEHHOrO KOHTPONIEPaA AR YNPABAEHWA Kamepamy fIerko CO3AaTh
AOMNONHUTENbHbBIA MOAYSb NOOOrO TUMNA M OCHACTUTL €r0 KHOMKaMU, PyYKamu v gxkoctnkom. CoeanHute
HOBbIM MOAYNb C pa3bemamn Blackmagic 3G-SDI Shield for Arduino. lNoTeHunan co3gaHna Takmnx
KOHTPONNepoB HeorpaHuueH. Mpu KenaHnm MOKHO 3aMEHNTb NpexHiolo cxemy 6noka CCU Ha
cobCcTBEHHOE pelleHne Ha ocHoBe Arduino.

PazpabartbiBaliTe COOCTBEHHbBIE MUKPOKOHTPONEPDI
n nogkntovarite nx k Blackmagic 3G-SDI Shield for Arduino
ANS NOBbILEHNA TOYHOCTU yNpaBAeHns

O6MmeH AaHHbIMIN C MmoAaynem
Blackmagic Shield for Arduino

Cea3b ¢ mogynem Blackmagic 3G-SDI Shield for Arduino Bo3moxHa no 1°C- unu nocnenosatensHoMy
npoTtokony. PekomeHayeTcs BbibMpPaTh I?C-NpOoTOKON 13-3a@ HU3KOIO YMC/a KOHTAKTOB M OCTYMHOCTY
MCMNONb30BaHWA MOHWUTOPA C MOCNeAoBaTeNbHbIM MHTepdencom. TakKe 3To obecneyrsaeT paboTy Moayna
C 60M1bLIMM KONMUYeCTBOM I2C-yCTPOMCTB.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl, which
can be used to interface with the shield’s tally and camera control functionalities. Either or both of
these objects can be created in your sketch to issue camera control commands, or read and write tally
data respectively. These objects exist in several variants, one for each of the physical 12C or

Serial communication busses the shield supports.

YcTaHOBKa KOMMOHEHTOB moaynsa
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[2C Interface

To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software

const int shieldAddress = 0x6E;
BMD _ SDICameraControl I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl I2C sdiTallyControl(shieldAddress);

Serial Interface
To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;

BMD _ SDITallyControl _ Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate. If you
wish to print debug messages to the Serial Monitor when using this interface, change the Serial
Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible as the IDE will
be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over selected
bus by calling functions on the created object or objects. A minimal sketch that uses the library via the
|2C bus is shown below.

// NOTE: Must match address set in the setup utility software

const int shieldAddress = O0xX6E;

BMD _ SDICameraControl _ I2C sdiCameraControl(shieldAddress);
BMD SDITallyControl I2C sdiTallyControl(shieldAddress);
void setup() {

// Must be called before the objects can be used
sdiCameraControl.begin();

sdiTallyControl.begin();

// Turn on camera control overrides in the shield

sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield

sdiTallyControl.setOverride(true);

void loop()
// Unused

}

The list of functions that may be called on the created objects are listed further on in this document.
Note that before use, you must call the ‘begin’ function on each object before issuing any
other commands.

Some example sketches demonstrating this library are included in the Arduino IDE's File->Examples-
>BMDSDIControl menu.

O6meH gaHHbIMK ¢ mogynem Blackmagic Shield for Arduino
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Studio Camera Control Protocol

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group

(o] Lens

1 Video

2 Audio

3 Output

4 Display

5 Tally

6 Reference

7 Configuration
8 Color Correction
10 Media

1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to change,
and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display, tally
and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 =assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl16(
1,

8,

0,

0,

liftAdjust

)i

Studio Camera Control Protocol
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1=camera number1

8 = Color Correction group

0 =Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[0], GREENT[1], BLUE[2] and
LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain their
operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.

Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.

Studio Camera Control Protocol
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum

0

-1

-1

Maximum

1

16

max

+1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3]=interlaced

[4] = Color space

[O] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DClI,
6=UHD

0 = progressive, 1=
interlaced

0=YUv

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (0) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.1

Maximum

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID  Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System language strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Operation

trigger instantaneous
auto focus on camera 4

turn on OIS on all cameras

set exposure to 10 ms on
camera 4 (10 ms =10000
us = 0x00002710)

add 15% to zebra level
(15 % = 0.15 f = 0x0133 fp)

select 1080p 23.98 mode on
all cameras

subtract 0.3 from gamma
adjust for green & blue
(-0.3 = 0xfd9a fp)

all operations combined

Packet

Length Byte

12

12

12

16

16

76

0

header

destination

length

command

reserved

co

mmand

category

parameter

type

data

operation

13 14 15
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Developer Information

This section of the manual provides all the details you will need if you want to write custom libraries
and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino..

Physical Encoding - I2C

The shield operates at the following I12C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

|
A4 | Serial Data (SDA)
Ab | Serial Clock (SCL)

**12C Protocol (Writes):**
(START W) [REG ADDR L] [REG ADDR H][VAL][VAL][VAL] ... (STOP)
**12C Protocol (Reads):**
(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL] [VAL] ... (STOP)

The maximum payload (shown as **VAL™ in the examples above) read/write length (following the
internal register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

|
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OxDC] [0x42] [REG ADDR L][REG ADDR H] ['W'] [LENGTH][0x00] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads):**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL™ in the examples above) read/write length (specified in the
LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/W | Register Description

I [----- I
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 I HWVERSION IR | Hardware Version
0x0006 - Ox0007 | FWVERSION IR | Firmware Version

| | |
0x1000 | CONTROL IR/W | System Control

| | |
0x2000 | OCARM IR/W | SDI Control Override Arm
0x2001 | OCLENGTH I R/W | SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data

| | |
0x3000 [ ICARM I R/W | SDI Control Incoming Arm
0x3001 [ ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data

| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - OX41FE | OTDATA IR/W | SDI Tally Override Data

| | |
0x5000 [ ITARM I R/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read

back as zero.

Register: IDENTITY (Board Identifier)
[IDENTITY]
31 0

**Identity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]
15 87 0

**Version Major:** Hardware revision, major component.

**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]
15 87 0

**Version Major:** Firmware revision, major component.

**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][ OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:**  When 1, the input SDI signal (if present) is discarded and the shield
generates its own SDI signal on the SDI output connector. When O,
the input signal is passed through to the output if present, or the
shield generates its own SDI signal if not.

**Reset Tally:** When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data. When O,
input tally data is passed through to the output unmodified.

**Override Control:**  When 1, control data is overridden with the user supplied data.
When O, input control data is passed through to the output
unmodified.

Register: OCARM (Output Control Arm)
[ RESERVED ][ ARM ]

7 1 0

**Reserved:** Always zero.

*Arm:* When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

*Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0O

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)
[ RESERVED ][ ARM ]

7 1 0

**Reserved:** Always zero.

Arm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)

[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA ]
255*8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
*Arm:** When 1, the outgoing tally data is armed and will be continuously

from the next video frame until new data is set. Automatically
cleared once the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

*Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA ]
255*8-1 O

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]

7 1 0
**Reserved:** Always zero.
Arm:** When 1, tally data armed and will be received in the next video

frame. Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

**Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
255*8-1 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_
was reset (one byte per camera). Bit zero indicates a Program tally,
while bit one indicates a Preview tally.
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[Momolb

Mogynb Blackmagic 3G-SDI Shield for Arduino no3sonaeT co3faBatb COOCTBEHHbIE PELIEHUA.

Mbl pekomeHayem 06paTnTbCs K CTpaHuLLaM NoaaepKKK Ha canTe Blackmagic Design n npoeepnTb
HanMure nocnefHmx CNpaBoYHbIX MaTepuranos no Blackmagic 3G-SDI Arduino Shield.

CrpaHuubl noagaep»kn Ha cante Blackmagic Design

MocneaHve Bepcum pyKoBOACTBA MO IKCMyaTalum, NPOrpaMMHOro obecneyenua v AONONHUTENbHYIO
NHGOPMaLIMIO MOXKHO HaTK B LIeHTPe noaaepxku Blackmagic Design Ha cTpaHuue
www.blackmagicdesign.com/ru/support.

®opym pazpaboTumkos Arduino

Ecnuvy BaC BO3HMKIIM BOMPOCHI MO MPOrpamMmMrUpOBaHnio, MoCeTUTe MHTEPHeT-GOPYMbl Pa3paboTunMKoB
Arduino. Bbl He TONbKO HaieTe OTBETbl Ha MHOTE BOMPOChI, HO MONYUYNTe TEXHUYECKYIO MOAAEPKKY MO
peanv3aumm NporpaMmHbIX peLleHmA.

®opym coobuectsa Blackmagic Design

MoceTute popym coobulectsa Blackmagic Design Ha Hallem Be6-caiiTe, 4ToObl MonyunTb
AOMNONHUTENbHYIO MHGOPMaLMIO U y3HaTb 06 MHTEPECHbIX TBOPUYECKMX MAEAX. TaM TakKe MOXKHO HanTK
OTBETbI OMbITHLIX MOMb30BaTeNeN N COTPyAHMKOB Blackmagic Design Ha 4acTo 3ajlaBaemble BOMPOCHI.
Anpec dopyma http://forum.blackmagicdesign.com.

MpoBepKa ncnonb3yemon Bepcunmn NporpaMMHoro obecneyeHumn

YT068b1 y3HaTL Bepcuio Blackmagic 3G-SDI Shield for Arduino Setup, ycTaHOBREHHY10 Ha Ballem
KomnbloTepe, oTkponTe okHo About Blackmagic 3G-SDI Shield for Arduino Setup.

= Ha komnbtoTepe ¢ onepaumoHHom cuctemon Mac OS X otkponTe Blackmagic 3G-SDI
Shield for Arduino Setup B nanke «[1punoxeHus». B meHio Bbibepute About Blackmagic
3G-SDI Shield for Arduino Setup, 4To6bl y3HaTb HOMEP BEPCUU.

= [lpn paboTe B onepaunoHHom cucteme Windows 7 oTKpoiTe meHto «[Tyck» 1 BbibepuTe
Blackmagic 3G-SDI Shield for Arduino Setup. B meHto «[omolib» BbibepuTe About
Blackmagic 3G-SDI Shield for Arduino Setup, 4Tobbl y3HaTb HOMEP BEPCUN.

= [pn paboTe B onepaunoHHo cucteme Windows 8 Ha akpaHe «[1yck» BbibepuTe Blackmagic
3G-SDI Shield for Arduino Setup. B meHto «[Tomolb» BbibepuTe About Blackmagic 3G-SDI
Shield for Arduino Setup, 4To6bl y3HaTb HOMEP BEPCUN.

3arpy3ska nocnegHux Bepcuii NporpaMMHOro obecneyeHus

Y3HaB ycTaHoBneHHYl0 Bepcuio O Blackmagic 3G-SDI Shield for Arduino Setup, nepengute B UeHTP
noaaepxku Blackmagic Design Ha cTpaHunue www.blackmagicdesign.com/ru/support, 4to6bl
NpoBEPUTL Hanvyne 0OHOBNEHWI. PeKOMEeHyeTCA BCEraa NCNonb30BaThb NMOCEAHION BEPCHIO
nporpaMmHoro obecrneyeHuns, oHako OOHOBEHWE NyyLle BCEro BbINOMHATb MNOC/E 3aBepLIeHNS
TeKYLIero NpoeKTa.
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[apaHTKUA

Komnanua Blackmagic Design rapaHTupyeT oTCyTCTBME B AaHHOM moayne Blackmagic 3G-SDI Shield for
Arduino aedpekToB MaTepunana 1 NPOU3BOACTBEHHOIO Hpaka B TeueHue 12 MecaleB C AaTbl Npofaxu. Ecnm
BO BpeMA rapaHTUMHOro Cpoka OyayT BbiABNeHbl AedekTol, Blackmagic Design no cBoemy yCMOTPeHMio
BbINOIHUT PEMOHT HEWCMPABHOIO 13aenua 6e3 onnaTel CTOMMOCTY 3anyacTel U TPpyAo3aTpaT UM 3aMeHunT
TaKoe 13fenme HoBbIM.

YT06bI BOCMOIB30BATHCA HACTOALLEN rapaHTrel, noTpebuTtens 06A3aH yBeaoMUTb KoMnaHuio Blackmagic
Design o fedekTe O OKOHYAHMA rapaHTUIHOIO CpoKa 1M obecrneunTs yYCNOBMA A5 NPeAoCTaBaeHUs
HeobxoanMbIX ycnyr. lNoTpebrTens HeceT OTBETCTBEHHOCTb 3@ YNAKOBKY 1 AOCTaBKY HEMCMPABHOIO U3fenws
B COOTBETCTBYIOWMIA CEPBUCHBIV LieHTp Blackmagic Design ¢ onnatol nouToBbix pacxoaos. [oTpebutens
067A3aH ONNaTUTb BCe PAacXofbl MO JOCTAaBKE U CTPAXOBAHWIO, MOWMHbI, HANOrW 1 Hble COOPbI B CBA3M
C BO3BPATOM M34eNna BHe 3aBUCMMOCTM OT MPUUMHBI BO3BPATa.

HacToAlana rapaHTma He pacnpoCcTpaHaeTCs Ha AedeKTbl, OTKa3bl 1 MOBPEXAEHNA, BO3HUKLLINE 13-3a
HeHaanexallero UCrnonb3oBaHWA, HeMPaBUABHOIO yxofa nnv obcnyxmnsanma. Komnanua Blackmagic Design
He 00A3aHa NPeAoCTaBNATb YCYTM NO HACTOALLEV FAPaHTUK: a) ANA YCTPaHEeHNA NOBPEXAEHNIN, BO3HUKLLINX
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Gentile utente

Grazie per aver acquistato il nuovo Blackmagic 3G-SDI Shield for Arduino.

Il team Blackmagic € sempre alla ricerca di nuove tecnologie per consentire il controllo
dei nostri dispositivi SDI senza limiti di creativita. Grazie a questo shield, Arduino si
integra perfettamente nel flusso di lavoro SDI come soluzione di controllo aggiuntiva per

i dispositivi Blackmagic Design.

Per esempio, puoi gestire Blackmagic URSA Mini e Blackmagic Studio Camera dallo
switcher ATEM tramite il pacchetto dati integrato al segnale SDI. Se lo switcher ATEM non
e in funzione, ma desideri comunque controllare le telecamere Blackmagic, puoi creare
una soluzione di controllo su misura con il 3G-SDI Shield for Arduino. Lo shield funge da
piattaforma SDI attraverso cui passa il flusso video del programma in arrivo dallo switcher

e verso le telecamere Blackmagic.

In questo manuale troverai tutti i comandi utili per scrivere il codice con facilita
e controllare la telecamera.

Puoi gestire la telecamera tramite software da un computer, oppure aggiungere pulsanti,
manopole e joystick fisici allo shield per regolare diverse funzioni, tra cui messa a fuoco,
zoom, apertura, bilanciamento nero/bianco, e i potenti strumenti di correzione colore
della camera. Creare dispositivi personalizzati & utilissimo per le tue produzioni, ma

anche divertente!

Questa e una tecnologia innovativa e versatile, che apre le porte a innumerevoli soluzioni

di controllo SDI su misura.

Il manuale di istruzioni contiene tutte le informazioni per installare e operare
Blackmagic 3G-SDI Shield for Arduino. La versione piu recente di questo manuale e gli
aggiornamenti del software interno dello shield sono disponibili sulla pagina Supporto
del nostro sito www.blackmagicdesign.com/it. E importante aggiornare regolarmente

il software per disporre sempre delle ultime funzioni. Una volta scaricato il software,

ti invitiamo a registrare i tuoi dati personali per ricevere le notifiche sugli aggiornamenti
futuri. Blackmagic € in costante stato di innovazione e i tuoi suggerimenti ci aiutano a

migliorare prestazioni e funzionalital

e &

Grant Petty
AD di Blackmagic Design


http://www.blackmagicdesign.com/it
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Operazioni preliminari

Blackmagic 3G-SDI Shield for Arduino include 4 connettori sovrapponibili: due connettori a 8
pin, un connettore a 10 pin, e un connettore a 6 pin. Questi connettori fungono da collegamento

tra lo shield e la scheda Arduino, ed essendo sovrapponibili, permettono di aggiungere altri
shield dotati di ulteriori componenti, per esempio pulsanti, manopole e joystick. Il connettore

consente di montare lo shield su schede Arduino UNO R3.

Per applicare i connettori allo shield:
Inserisci i pin di ogni connettore negli appositi fori per pin in entrambi i lati dello shield
Blackmagic. Lillustrazione qui sotto mostra la disposizione dei connettori.
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NOTA La comunicazione con lo shield avviene tramite I12C o e seriale.
Consigliamo I2C perché usa il monitor seriale e lascia liberi tutti gli altri pin.
Seleziona la modalita di comunicazione in fase di scrittura del comando
BMDSDIControl nello sketch. Per tutti i dettagli, consulta il capitolo

“Comunicare con lo shield”.

Salda la base di ogni connettore sulla parte inferiore dello shield. Assicurati di saldare
fermamente ogni singolo pin, evitando di toccare la saldatura degli altri pin.
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Per allineare i pin dello shield con i fori per pin della scheda
Arduino, salda solo un pin su ogni connettore. Poi posa lo shield sulla scheda Arduino
per controllare l'allineamento. Se & necessario spostare i connettori per correggere
I'allineamento, scalda leggermente il giunto di saldatura del connettore interessato.
Questo metodo e migliore perché spostare i connettori quando tutti i giunti sono stati
gia saldati e piu difficile.

Ora che i connettori sono saldati allo shield 3G-SDI, puoi montarlo sulla scheda Arduino.

Allinea i connettori dello shield ai fori per pin della scheda Arduino, e inseriscili delicatamente,
evitando di piegarli.

Una volta inseriti i pin, lo shield Blackmagic e la scheda Arduino si
incastrano perfettamente.

Per alimentare Blackmagic 3G-SDI Shield for Arduino, collega un adattatore all'ingresso per

alimentazione 12V dello shield.

NOTA L'adattatore collegato alla scheda Arduino non e sufficiente per alimentare lo
shield Blackmagic. Accertati di collegare I'alimentazione solo allo shield, che invece e
sufficiente per operare sia lo shield che la scheda Arduino.
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Una volta collegata l'alimentazione, puoi connettere Blackmagic 3G-SDI Shield for Arduino ai
dispositivi SDI. Ad esempio, per collegare lo shield a uno switcher e a una Blackmagic

URSA Mini:

Collega l'uscita di programma dello switcher all'ingresso SDI dello shield Blackmagic.

Collega l'uscita SDI dello shield Blackmagic all'ingresso PGM di Blackmagic URSA Mini.

Segui lo schema di connessione qui sotto.

Switcher

SDI OUT

»

SDIIN _ EWJ:E
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Blackmagic 3G-SDI Shield for Arduino

Blackmagic URSA Mini

Con lo shield montato sulla scheda Arduino, alimentato e connesso ai dispositivi SDI, & il
momento di installare il software interno e i file della libreria, programmare il software Arduino e

cominciare a utilizzare 1o shield!

Il prossimo capitolo spiega come installare il software interno dello shield e dove installare i file
della libreria di Arduino, cosicché lo shield comunichi con la scheda Arduino.

Con Blackmagic 3G-SDI Shield for Arduino puoi controllare anche
altri dispositivi Blackmagic Design, tra cui Blackmagic MultiView 16. Per esempio se lo
shield e connesso all'ingresso 16, il bordo tally si visualizza sui riquadri multiview. Se usi
una Blackmagic URSA Mini, seleziona 'overlay delle griglie sulla cinepresa per abilitare
il tally sul viewfinder. Consulta il manuale di URSA Mini per maggiori informazioni.

Operazioni preliminari
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Installare il software

NOTA Prima di installare I'utilita Blackmagic 3G-SDI Shield for Arduino, scarica I'ultimo
software di programmazione (IDE) di Arduino da www.arduino.cc e installalo sul tuo
computer.

Dopo aver installato il software di Arduino, puoi installare il software interno dello
shield Blackmagic.

Installa Blackmagic Shield for Arduino Setup per aggiornare il software interno dello shield. Il
software interno comunica con la scheda Arduino, e la controlla utilizzando i file della libreria
Arduino. | file sono installati dal software, quindi basta fare un copia e incolla della “Library”
nella cartella Arduino in Applicazioni. Per maggiori informazioni consulta la sezione
“Impostazioni” di questo manuale.

Consigliamo di scaricare 'ultima versione del software Blackmagic Shield for Arduino e
aggiornare lo shield per sfruttare appieno tutte le funzioni e i potenziamenti futuri. La versione
pil recente e disponibile per il download sulla pagina Supporto di Blackmagic Design
www.blackmagicdesign.com/it/support

Per installare il software interno con Mac OS X:
Scarica e decomprimi il software Blackmagic Shield for Arduino Setup.

Apri I'immagine disco e lancia I'applicazione di installazione. Segui le istruzioni
sullo schermo.

Una volta installata I'ultima versione del software dello shield Blackmagic, alimenta lo
shield e connettilo al computer tramite un cavo USB.

Ora lancia I'applicazione di installazione e segui le istruzioni per aggiornare il software
interno dello shield. Se la finestra non appare, il software interno & gia aggiornato.

Per installare il software interno con Windows:

Scarica e decomprimi il software Blackmagic Shield for Arduino Setup.

Apparira la cartella Blackmagic Shield for Arduino, che contiene questo manuale e
I'installer dello shield Blackmagic. Fai doppio clic sull’icona dell’applicazione e segui le
istruzioni per completare I'installazione.

Una volta installata I'ultima versione del software dello shield Blackmagic, alimenta lo
shield e connettilo al computer tramite un cavo USB.

Ora lancia I'applicazione di installazione e segui le istruzioni per aggiornare il software
interno dello shield. Se la finestra non appare, il software interno & gia aggiornato.

Installare il software
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Installare i file della libreria Arduino

| programmi sviluppati per il controllo della scheda Arduino sono chiamati “sketch”. Blackmagic
3G-SDI Shield for Arduino si serve dei file della libreria Arduino, che facilitano la scrittura degli
sketch. Dopo I'installazione del software dello shield, i file della libreria appaiono nella cartella
denominata “Library”, che basta copiare e incollare nella cartella Arduino.

NOTA Chiudi I'IDE Arduino prima di installare le librerie.

Per installare i file della libreria su Mac OS X:

Apri la cartella Applicazioni e seleziona Blackmagic Shield for Arduino.

Apri la cartella "Library" e fai clic destro/copia della cartella BMDSDIControl.

Vai a Documenti e apri la cartella Arduino.

Troverai una sotto-cartella chiamata "Libraries". Incolla la cartella BMDSDIControl
copiata nella cartella "Libraries".

Per installare i file della libreria su Windows

Vai a Programmi/Blackmagic Shield for Arduino
Apri la sotto-cartella "Library", poi fai clic destro/copia della cartella BMDSDIControl.
Vai a Documenti e apri la cartella Arduino.

Troverai una sotto-cartella chiamata "Libraries". Incolla la cartella BMDSDIControl
copiata nella cartella "Libraries".

Ora i file della libreria Blackmagic Design sono installati sul tuo computer, inclusi gli esempi di
sketch Blackmagic Design utilizzabili quando il software Arduino € in esecuzione.

Clicca "File" sulla barra menu del software Arduino e seleziona "Examples". Clicca su
BMDSDIControl per accedere agli esempi di sketch.

Ora che i file della libreria sono salvati nella cartella corretta, lo shield pud utilizzarli per
comunicare con la scheda Arduino. A questo punto basta programmare I''DE Arduino. Per tutti
i dettagli, consulta il capitolo "Programming Arduino Sketches".

NOTA Se in futuro viene resa disponibile una nuova libreria di esempi, cestina la
cartella BMDSDIControl e sostituiscila con la nuova cartella, seguendo le stesse
istruzioni qui sopra.

Installare i file della libreria Arduino
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Blackmagic Shield for Arduino Setup

Shield for Arduino Setup

3G-SDI Shield for Arduino

3G-SDI Shield for Arduino

Blackmagic 3G-SDI Shield for Arduino

Configure
PC Address

Getaddress to:  Ox6E

Videa Format

Default autput format: 108015554

Blackmagic Shield for Arduino Setup consente di cambiare le impostazioni
dello shield, cosi come I'indirizzo 12C e il formato video di uscita.

A installazione effettuata, puoi cambiare sia I'indirizzo “I12C address” per identificare lo shield e
comunicare con la scheda Arduino, sia il formato “video format” di uscita dello shield.

Nei rari casi in cui e presente un secondo shield che utilizza lo stesso indirizzo 12C dello shield
Blackmagic, sara necessario cambiare le impostazioni di default.
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L'indirizzo di default del tuo shield € Ox6E, ma puoi scegliere un valore compreso tra
0x08 e Ox77.

Per cambiare I'indirizzo dello shield:

Lancia Blackmagic Shield for Arduino Setup e clicca sull'icona delle impostazioni.
Assegna l'indirizzo desiderato in "Set address to:"

Clicca su "Save".

Se non e collegata nessuna fonte, il formato di uscita e selezionato di default. Quando é rilevata
una fonte, il formato di uscita corrisponde a quello di entrata. Scollegando la fonte di entrata, il
formato di uscita ritorna a quello di default. Per cambiare il formato video di default, clicca su
"Default output format" dalla barra menu e seleziona il formato desiderato.

Scegli tra i seguenti formati di uscita:
= 720p50
= 720p59.94
= 720p60
= 1080i50
= 1080i59.94
= 1080i60
* 1080p23.98
= 1080p24
= 1080p25
= 1080p29.97
= 1080p30
= 1080p50
= 1080p59.94
= 1080p60

Programmare gli sketch di Arduino

| programmi Arduino, detti "sketch", sono facilissimi da scrivere e usano il comune linguaggio di
programmazione C. Se programmi gli sketch utilizzando i comandi del protocollo dello Studio
Camera Control Protocol, lo shield li integra all'uscita SDI, permettendo di controllare
Blackmagic URSA Mini o Blackmagic Studio Camera.

Tutti i comandi supportati sono inclusi nella sezione "Studio Camera Control Protocol"
del manuale.

Programmare gli sketch di Arduino
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Testare lo shield Blackmagic
e installazione della libreria

Una volta completate le operazioni preliminari e installato il software e i file della libreria,
accertati che lo shield e la scheda Arduino comunichino correttamente.

[l metodo pili veloce e di aprire e testare I'esempio di sketch per fare lampeggiare la spia tally.

Seqgui le istruzioni qui

sotto:

Lancia il software di programmazione (IDE) di Arduino.

Dal menu "Tools" seleziona la scheda Arduino e il numero della porta seriale.

Dal menu "File" seleziona "Examples/BMDSDIControl" e clicca sullo sketch "TallyBlink".

Carica lo sketch sulla scheda.

void setup()
1
sdilallycontrol.:

woid loop()
{
digitalirite(13

delay(1ved);
digitalwrite(1s,
sdiTallyControl
1,
false

false

%

delay(1000);

sdiTallyCantrol s

#include <BMDSDIControl. hs
BMD SDITallyContrel I2C sdiTallyControl(@x6E);

// the setup FUnction rFuns once When you Pross resct oF power the board

pinMode(13, QUIFUI);

/# the loop function runs over and over again forever

KIGH);

sdilallyControl. setCameralal Ly
1,

O H

setCameraTal Ly(

Tallyglink §

/4 meed to include the libroary

// define the Tally object using 12C using the defoult shield address

A/ imtialize tally control
/¢ enohle tally override

£/ intialize digital pin 13 as an output

/4 turn the LED ON

A/ turn tally ON
7/ Camera Number
#7 Progrom Tally
£ Preview lally

## leave it ON for 1 second
£/ turn the LED OFF

£/ turn tally OFF

/4 Camera Number

#7 Program Tally
£/ Preview Tally

£/ leave it OFF for 1 second

Con I'esempio di sketch per illuminare la spia tally, verificare il funzionamento dello
Blackmagic 3G-SDI Shield for Arduino e facile e veloce. Invia i dati direttamente allo
shield tramite 12C, utilizzando i comandi del protocollo Studio Camera Protocol. Per
facilitare la programmazione degli sketch puoi consultare le librerie incluse.

Testare lo shield Blackmagic e installazione della libreria
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NOTA Imposta il tally della camera Blackmagic su 1. Assicurati di selezionare I'overlay
delle griglie per abilitare il tally sul viewfinder. Consulta il manuale della camera per
maggiori informazioni.

Se la spia tally lampeggia su Blackmagic Studio Camera a intervalli di un secondo,
la comunicazione tra lo shield e Arduino ¢ stata instaurata con successo.

Se la spia tally non lampeggia, controlla che il numero di tally della camera si impostato
su 1 e che l'overlay delle griglie sia abilitato.

Per assistenza, visita il sito Blackmagic Design alla pagina Supporto www.blackmagicdesign.
com/it/support. Consulta la sezione “Assistenza” di questo manuale per scoprire come ottenere
supporto tecnico.

Blackmagic 3G-SDI Shield for Arduino include sei LED che confermano varie operazioni dello
shield, tra cui alimentazione, UART, I12C e comunicazione SPI, e spie che mostrano quando il
controllo tally e il controllo telecamera sono abilitati.
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LED 2 - Controllo telecamera abilitato
Siillumina quando lo sketch di Arduino prevede il controllo della telecamera.

LED 3 - Controllo tally abilitato
Siillumina quando lo sketch di Arduino prevede il controllo del tally.

LED 5 - I12C Parsing in corso
Siillumina quando viene rilevata la comunicazione tra shield e Arduino con il
protocollo I2C.

LED 6 - Parsing UART in corso
Siillumina quando viene rilevata la comunicazione seriale UART.

Quando lo shield Blackmagic ¢ in fase di avvio, l'indicatore dell'alimentazione rimane spento, e i
LED 3, 4 e 5 si accendono a seconda dell'attivita:

LED 3 - Caricamento in corso dell'immagine dell'applicazione
LED 4 - Avvio di EEPROM

LED 5 - Controllo memoria in corso

Testare lo shield Blackmagic e installazione della libreria
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Ad avvio riuscito, il LED di alimentazione si accende, e tutti i LED riprendono le loro funzioni
standard durante l'elaborazione.

Nel raro caso che l'avvio fallisca, tutti i LED lampeggiano velocemente tranne quelli che
mostrano la causa dell'anomalia.

Applicare componenti allo shield

Per ottenere un dispositivo di controllo hardware su misura e interamente manuale, puoi creare
un nuovo shield con pulsanti, manopole e joystick. Per montarlo su Blackmagic 3G-SDI Shield
for Arduino basta inserire i connettori dello shield personalizzato nei fori per pin del connettore
dello shield. Non c’e limite al tipo di microcontrollori che puoi creare. Puoi addirittura sostituire
completamente i circuiti di una vecchia CCU con la tua soluzione Arduino su misura e di
standard professionale.

Crea il tuo controller su misura e connettilo a Blackmagic
3G-SDI Shield for Arduino per un controllo mirato e interattivo.

Comunicare con Blackmagic
Shield for Arduino (English)

You can communicate with your Blackmagic 3G-SDI Shield for Arduino via I12C or Serial. We
recommend I2C because of the low pin count and it frees up the serial monitor. This also allows
you to use more I12C devices with the shield.

The library provides two core objects, BMD_SDITallyControl and BMD_SDICameraControl,
which can be used to interface with the shield’s tally and camera control functionalities. Either
or both of these objects can be created in your sketch to issue camera control commands, or
read and write tally data respectively. These objects exist in several variants, one for each of
the physical I2C or Serial communication busses the shield supports.

Comunicare con Blackmagic Shield for Arduino (English)
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[2C Interface
To use the 12C interface to the shield:

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0x6E;

BMD SDICameraControl TI*°C sdiCameraControl(shieldAddress);
BMD SDITallyControl I*C sdiTallyControl(shieldAddress);

Serial Interface

To use the Serial interface to the shield:

BMD SDICameraControl Serial sdiCameraControl;
BMD SDITallyControl Serial sdiTallyControl;

Note that the library will configure the Arduino serial interface at the required 38400 baud rate.
If you wish to print debug messages to the Serial Monitor when using this interface, change the
Serial Monitor baud rate to match. If the Serial Monitor is used, some binary data will be visible
as the IDE will be unable to distinguish between user messages and shield commands.

Example Usage

Once created in a sketch, these objects will allow you to issue commands to the shield over
selected bus by calling functions on the created object or objects. A minimal sketch that uses
the library via the I2C bus is shown below.

// NOTE: Must match address set in the setup utility software
const int shieldAddress = O0x6E;

BMD SDICameraControl TI°C sdiCameraControl(shieldAddress);
BMD SDITallyControl I*C sdiTallyControl(shieldAddress);

void setup() {
// Must be called before the objects can be used
sdiCameraControl.begin();
sdiTallyControl.begin();

// Turn on camera control overrides in the shield
sdiCameraControl.setOverride(true);

// Turn on tally overrides in the shield
sdiTallyControl.setOverride(true);

1

void loop()
// Unused

1

The list of functions that may be called on the created objects are listed further on in this
document. Note that before use, you must call the ‘begin’ function on each object before
issuing any other commands.

Some example sketches demonstrating this library are included in the Arduino
IDE’s File->Examples->BMDSDIControl menu.

Comunicare con Blackmagic Shield for Arduino (English)
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Studio Camera Control Protocol (English)

This section contains the Studio Camera Control Protocol from the Blackmagic Studio Camera
manual. You can use the commands in this protocol to control supported Blackmagic Design
cameras via your Blackmagic 3G-SDI Shield for Arduino.

The Blackmagic Studio Camera Protocol shows that each camera parameter is arranged in
groups, such as:

Group ID Group
(o] Lens
1 Video
2 Audio
3 Output
4 Display
5 Tally
6 Reference
7 Configuration
8 Color Correction
10 Media
1 PTZ Control

The group ID is then used in the Arduino sketch to determine what parameter to change.

The function: sdiCameraControl.writeXXXX, is named based on what parameter you wish to
change, and the suffix used depends on what group is being controlled.

For example sdiCameraControl.writeFixed16 is used for focus, aperture, zoom, audio, display,
tally and color correction when changing absolute values.

The complete syntax for this command is as follows:

sdiCameraControl.writeFixedl6 (
Camera number

Group,

Parameter being controlled,
Operation,

Value

)i

The operation type specifies what action to perform on the specified parameter
0 = assign value. The supplied Value is assigned to the specified parameter.

1= offset value. Each value specifies signed offsets of the same type to be added to the current
parameter Value.

For example:

sdiCameraControl.writeCommandFixedl6 (
1,

8,

0,

0,

liftAdjust

)i
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1= camera number 1

8 = Color Correction group

0 = Lift Adjust

0 = assign value

liftAdjust = setting the value for the RGB and luma levels

As described in the protocol section, liftAdjust is a 4 element array for RED[O], GREENT[1],
BLUE[2] and LUMA[3]. The complete array is sent with this command.

The sketch examples included with the library files contain descriptive comments to explain
their operation.

Version 1.3

If you are a software developer you can use the SDI Camera Control Protocol to construct
devices that integrate with our products. Here at Blackmagic Design our approach is to open
up our protocols and we eagerly look forward to seeing what you come up with!

Overview

The Blackmagic SDI Camera Control Protocol is used by ATEM switchers, Blackmagic 3G-SDI
Shield for Arduino and the Blackmagic Camera Control app to provide Camera Control
functionality with supported Blackmagic Design cameras. Please refer to the ‘Understanding
Studio Camera Control’ chapter section of this manual, or the ATEM Switchers Manual

and SDK manual for more information. These can be downloaded at
www.blackmagicdesign.com/support.

This document describes an extensible protocol for sending a uni directional stream of small
control messages embedded in the non-active picture region of a digital video stream. The
video stream containing the protocol stream may be broadcast to a number of devices. Device
addressing is used to allow the sender to specify which device each message is directed to.

Assumptions

Alignment and padding constraints are explicitly described in the protocol document. Bit fields
are packed from LSB first. Message groups, individual messages and command headers are
defined as, and can be assumed to be, 32 bit aligned.

Blanking Encoding

A message group is encoded into a SMPTE 291M packet with DID/SDID x51/x53 in the active
region of VANC line 16.

Message Grouping

Up to 32 messages may be concatenated and transmitted in one blanking packet up to a
maximum of 255 bytes payload. Under most circumstances, this should allow all messages to
be sent with a maximum of one frame latency.

If the transmitting device queues more bytes of message packets than can be sentin a single
frame, it should use heuristics to determine which packets to prioritize and send immediately.
Lower priority messages can be delayed to later frames, or dropped entirely as appropriate.

Abstract Message Packet Format

Every message packet consists of a three byte header followed by an optional variable length
data block. The maximum packet size is 64 bytes.
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Destination device (uint8)

Command length (uint8)

Command id (uint8)

Reserved (uint8)

Command data (uint8[])

Padding (uint8[])

Device addresses are represented as an 8 bit unsigned integer. Individual
devices are numbered O through 254 with the value 255 reserved to indicate
a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the length
of the included command data. The length does NOT include the length of
the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they do
not understand. Commands O through 127 are reserved for commands that
apply to multiple types of devices. Commands 128 through 255 are

device specific.

This byte is reserved for alignment and expansion purposes. It should be
set to zero.

The command data may contain between 0 and 60 bytes of data. The format
of the data section is defined by the command itself.

Messages must be padded up to a 32 bit boundary with Ox0 bytes.
Any padding bytes are NOT included in the command length.

Receiving devices should use the destination device address and or the command identifier to
determine which messages to process. The receiver should use the command length to skip
irrelevant or unknown commands and should be careful to skip the implicit padding as well.

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void / boolean

1: signed byte

2: signed 16 bit integer

3: signed 32 bit integer

4: signed 64 bit integer

5: UTF-8 string

The category number specifies one of up to 256 configuration categories
available on the device.

The parameter number specifies one of 256 potential configuration
parameters available on the device. Parameters O through 127 are device
specific parameters. Parameters 128 though 255 are reserved for parameters
that apply to multiple types of devices.

The data type specifies the type of the remaining data. The packet length is

used to determine the number of elements in the message. Each message
must contain an integral number of data elements.

A void value is represented as a boolean array of length zero.

The data field is a 8 bit value with O meaning false and all other values
meaning true.

Data elements are signed bytes

Data elements are signed 16 bit values

Data elements are signed 32 bit values

Data elements are signed 64 bit values

Data elements represent a UTF-8 string with no terminating character.
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Group

Lens

Data types 6 through 127 are reserved.

128: signed 5.11 fixed point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.
The fixed point representation is equal to the real value multiplied by 2*11.
The representable range is from -16.0 to 15.9995
(15 + 2047/2048).

Data types 129 through 255 are available for device specific purposes.

Operation type (uint8)

0: assign value

1: offset / toggle value

Operation types 2 through 127 are reserved.

The operation type specifies what action to perform on the specified
parameter. Currently defined values are:

The supplied values are assigned to the specified parameter. Each element
will be clamped according to its valid range. A void parameter may only be
'assigned' an empty list of boolean type. This operation will trigger the action
associated with that parameter. A boolean value may be assigned the value
zero for false, and any other value for true.

Each value specifies signed offsets of the same type to be added to the
current parameter values. The resulting parameter value will be clamped
according to their valid range. It is not valid to apply an offset to a void value.
Applying any offset other than zero to a boolean value will invert that value.

Operation types 128 through 255 are available for device specific purposes.

Data (void)

The data field is O or more bytes as determined by the data type and number

of elements.

The category, parameter, data type and operation type partition a 24 bit operation space.

0.0

01

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter

Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous
auto aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous
zoom (speed)

Type

fixed16

void

fixed16

fixed16

int16

void

boolean

int16

fixed16

fixed16

Index

Minimum Maximum
0 1

-1 16

0 1

(0] n

0 max

0 1

-1 +1.0

Interpretation
0.0 = near, 1.0 = far

trigger
instantaneous autofocus

Aperture Value (where
fnumber = sqrt(2"AV))

0.0 = smallest, 1.0 = largest

Steps through available
aperture values from
minimum (0) to maximum (n)

trigger instantaneous
auto aperture

true = enabled, false
= disabled

Move to specified focal
length in mm, from minimum
(0) to maximum (max)

Move to specified focal
length: 0.0 = wide, 1.0 = tele

Start/stop zooming at
specified rate: -1.0 = zoom
wider fast, 0.0 = stop,
+1=2zoom tele fast
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Group

Video

ID

1.0

1.2

1.5

16

1.8

1.9

110

m

112

113
114

Parameter

Video mode

Gain

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Type

int8

int8

int16

int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8

int32

Index

[0] = frame rate

[1=M-rate

[2] = dimensions

[3]=interlaced

[4] = Color space

[O] = color temp

[1]=tint

[0] = file
frame rate

[1]=sensor
frame rate

[2] = frame width
[3] = frame height

[4] = flags

Minimum

2500
-50

100

24

-128

Maximum

16

10000
50

42000

36000

2000

127
2147483647

Interpretation
24,25, 30, 50, 60
0 =regular, 1= M-rate

0=NTSC,
1=PAL,
2=720,
3=1080,
4 =2k,
5=2k DClI,
6=UHD

0 = progressive, 1=
interlaced

0=YUv

1=1001S0,
2=2001S0,
4=4001S0,
8=8001S0,
16 =1600 ISO

Color temperature in K
tint

Calculate and set
auto white balance

Use latest auto white
balance setting

time in us

Steps through available
exposure values from
minimum (0) to maximum (n)

0 =film, 1=video,

0 = off, 1=low,
2 = medium, 3 = high

fps as integer
(eg 24, 25, 30, 50, 60, 120)

fps as integer, valid when
sensor-off-speed set (eg 24,
25, 30, 33, 48, 50, 60, 120),
no change will be performed
if this value is setto O

in pixels
in pixels
[0] = file-M-rate

[1] = sensor-M-rate, valid
when sensor-off-speed-set

[2] = sensor-off-speed
[3] = interlaced
[4] = windowed mode

0 = Manual Trigger,
1=1lris,

2 = Shutter,

3 =lris + Shutter,

4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

Shutter speed value as a
fraction of 1, so 50 for 1/50th
of a second

Gain in decibel (dB)

ISO value
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Group

Audio

Output

Display

2.0

21

2.2

2.3

24

25

26

3.0

31

3.2

3.3

4.0

4.1

4.2

44

4.5

Parameter

Mic level

Headphone level

Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style
(Camera 3.x)

Frame guides opacity
(Camera 3.x)

Overlays
(replaces .1and .2
above from
Cameras 4.0)

Brightness

Overlay enables

Zebra level

Peaking level

Color bars display
time (seconds)

Focus Assist

Type

fixed16

fixed16

fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

int8

fixed16

int8

fixed16

int16
bit field

fixed16

fixed16

int8

int8

Index

[0] chO

[1] cht

[0] = frame
guides style

[1]=frame
guide opacity

[0] = frame
guides style

[1] = frame
guide opacity

[2] = safe area
percentage

[3]= grid style

[0] = focus
assist method

[1]=focus
line color

Minimum

0

0.

Maximum

1 1

100

100

30

Interpretation

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 =internal mic,
1=line level input,

2 =low mic level input,
3 =high mic level input

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

true = powered,
false = not powered

bit flags:

[0] = display status,
[1]=display frame guides
Some cameras don't allow
separate control of frame
guides and status overlays.

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2.351,
5=1.85:1, 6 = thirds

0.0 = transparent,
1.0 = opaque

0= off, 1=2.4:1,2 = 2.3911,
3=2.35:1,4=1.851,5=16:9,
6=14:9,7=4:3

0 = transparent,
100 = opaque

percentage of full frame
used by safe area guide
(0 means off)

bit flags: [0] = display thirds,
[1] = display cross hairs,
[2] = display center dot

0.0 = minimum,
1.0 = maximum

Ox4 = zebra

0x8 = peaking

0.0 = minimum,
1.0 = maximum

0.0 = minimum,
1.0 = maximum

0 = disable bars, 1-30 =
enable bars with timeout (s)

0 = Peak,

1= Colored lines
0 =Red,

1= Green,

2 = Blue,

3 =White,

4 = Black
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Group ID Parameter Type Index Minimum Maximum Interpretation
Sets the tally front and tally
rear brightness to the
5.0 | Tally brightness fixed16 - 0 1 same level.
0.0 = minimum,
1.0 = maximum
Sets the tally front
. ) brightness.
Tally 5.1 | Fronttally brightness fixed16 - 0 1 0.0 = minimum,
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Rear tally brightness fixed16 - 0 1 1.0 = maximum
Tally rear brightness cannot
be turned off
0 =internal,
6.0 | Source int8 enum | — (] 2 1=program,
Reference 2 = external
6.1 | Offset int32 - - - +/- offset in pixels
[0] time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
71 System lanquage strin 1ISO-639-1two character
: Y guag g - - - language code
7.2 | Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- ; )
; where s is the sign:
guration [0] latitude _ _ 0 = north (+), 1= south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 | Location int64
BCD - sDDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd
decimal degrees
[O] red -2 2 default 0.0
[1] green -2 2 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2 2 default 0.0
[3]luma -2 2 default 0.0
[O] red -4 4 default 0.0
[1] green -4 4 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4 4 default 0.0
[3]luma -4 4 default 0.0
[O] red 0 16 default 1.0
[1] green 0 16 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0 16 default 1.0
Correction [3]luma o 16 default 1.0
[O] red -8 8 default 0.0
[1] green -8 8 default 0.0
8.3  Offset Adjust fixed16
[2] blue -8 8 default 0.0
[3]luma -8 8 default 0.0
[0] pivot 0 1 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0 2 default 1.0
8.5 | Luma mix fixed16 - 0 1 default 1.0
[0] hue -1 1 default 0.0
8.6  Color Adjust fixed16
[1] sat 0 2 default 1.0
8.7 | Correction Reset Default void - - - reset to defaults
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Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8
enum

[0] = basic codec

0 =RAW,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

[11= codec variant

RAW:

0 =Uncompressed,
1=lossy 3:1,

2 =lossy 411

ProRes:

0=HQ,

1=422,

2 =LT, 3 =Proxy,
4=444,5=444XQ

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=121

101

Transport mode

int8

[0] = mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple
speeds forwards

[2] =flags

1<<0 =loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 = time-lapse recording

[3]= active
storage medium

0 = CFast card,
1=SD

PTZ
Control

1.0

Pan/Tilt Velocity

fixed 16

[0] = pan velocity

1.0

-1.0 = full speed left,
1.0 = full speed right

[1] = tilt velocity

1.0

-1.0 = full speed down,
1.0 = full speed up

11

Memory Preset

int8 enum

[0]=
preset command

0 =reset,
1=store location,
2 =recall location

int8

1=

preset slot
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Example Protocol Packets

Packet
Operation Length Byte
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
header command data
c —
§ ¢ T 3 z B 5
@ = > 9] =]
g o = c o £ Q ©
= c Q [d) o > o
% K9] £ 2 ] o 2 g
g g £ o g o
trigger instantaneous
8
auto focus on camera 4
turn on OIS on all cameras 12

set exposure to 10 ms on
camera 4 (10 ms =10000 12
us = 0x00002710)

add 15% to zebra level

(15 % = 0.15 f = 0x0133 fp) 12

select 1080p 23.98 mode on

16
all cameras

subtract 0.3 from gamma
adjust for green & blue 16
(-0.3 = 0xfd9a fp)

all operations combined 76 n-nn
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Informazioni per gli sviluppatori (English)

This section of the manual provides all the details you will need if you want to write custom
libraries and develop your own hardware for your Blackmagic 3G-SDI Shield for Arduino.
Physical Encoding - I12C

The shield operates at the following I2C speeds:

1. Standard mode (100 kbit/s)
2. Full speed (400 kbit/s)

The default 7-bit shield I2C slave address is Ox6E.

Shield Pin | Function

- ]--
A4 | Serial Data (SDA)
A5 | Serial Clock (SCL)

**12C Protocol (Writes):**
(START W) [REG ADDR L][REG ADDR H][VAL][VAL][VAL] ... (STOP)
**12C Protocol (Reads):**
(START W) [REG ADDR L] [REG ADDR H] ... (STOP) (START R) [VAL] [VAL][VAL] ... (STOP)

The maximum payload (shown as **VAL** in the examples above) read/write length (following the internal
register address) in a single transaction is 255 bytes.

Physical Encoding - UART
The shield operates with a UART baud rate of 115200, 8-N-1format.

Shield Pin | Function

-
101 | Serial Transmit (TX)
100 | Serial Receive (RX)

**UART Protocol (Writes):**

[OXDC] [0x42][REG ADDR L] [REG ADDR H]['W’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...
**UART Protocol (Reads).**

[0xDC] [0x42] [REG ADDR L] [REG ADDR H][‘R’] [LENGTH] [0x00] [VAL] [VAL] [VAL] ...

The maximum payload (shown as **VAL™ in the examples above) read/write length (specified in the
*LENGTH** field) in a single transaction is 255 bytes.

Register Address Map
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The shield has the following user address register map:

Address | Name | R/'W | Register Description
- |- -- [----- |-- - - --
0x0000 - 0x0003 [ IDENTITY IR | Hardware Identifier
0x0004 - 0x0005 |HWVERSION |R | Hardware Version
0x0006 - 0x0007 | FWVERSION IR | Firmware Version
| | |
0x1000 | CONTROL IR/W | System Control
| | |
0x2000 | OCARM IR/W 1 SDI Control Override Arm
0x2001 | OCLENGTH IR/W 1 SDI Control Override Length
0x2100 - Ox21FE | OCDATA IR/W | SDI Control Override Data
| | |
0x3000 [ ICARM IR/W | SDI Control Incoming Arm
0x3001 | ICLENGTH IR | SDI Control Incoming Length
0x3100 - Ox31FE | ICDATA IR | SDI Control Incoming Data
| | |
0x4000 | OTARM IR/W | SDI Tally Override Arm
0x4001 | OTLENGTH IR/W | SDI Tally Override Length
0x4100 - Ox41FE | OTDATA IR/W | SDI Tally Override Data
| | |
0x5000 [ ITARM IR/W | SDI Tally Incoming Arm
0x5001 [ ITLENGTH IR | SDI Tally Incoming Length
0x5100 - Ox51FE | ITDATA IR | SDI Tally Incoming Data

All multi-byte numerical fields are stored little-endian. Unused addresses are reserved and read
back as zero.
Register: IDENTITY (Board Identifier)

[ IDENTITY ]
31 0

**|dentity:** ASCII string ‘SDIC’ (i.e. '0x43494453") in hexadecimal.

Register: HWVERSION (Hardware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Hardware revision, major component.
**Version Minor:** Hardware revision, minor component.

Register: FWVERSION (Firmware Version)
[ VERSION MAJOR ][ VERSION MINOR ]

15 87 0
**Version Major:** Firmware revision, major component.
**Version Minor:** Firmware revision, minor component.

Register: CONTROL (System Control)

[RESERVED ][ OVERRIDE OUTPUT ][ RESET TALLY ][ OVERRIDE TALLY ][
OVERIDE CONTROL ]
7 4 3 2 1 0
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**Reserved:** Always zero.

**Qverride Output:** When 1, the input SDI signal (if present) is discarded and the

shield generates its own SDI signal on the SDI output

connector. When 0, the input signal is passed through to the

output if present, or the shield generates its own SDI
signal if not.

**Reset Tally:*™  When 1, the last received incoming tally data is immediately copied
over to the override tally data register. Automatically cleared
by hardware.

**Qverride Tally:** When 1, tally data is overridden with the user supplied data.
When O, input tally data is passed through to the output
unmodified.

**Qverride Control:** When 1, control data is overridden with the user supplied

data. When 0O, input control data is passed through to the
output unmodified.

Register: OCARM (Output Control Arm)

[ RESERVED ][ ARM ]
7 10

**Reserved:** Always zero.

Arm:** When 1, the outgoing control is data armed and will be sent in the
next video frame. Automatically cleared once the control has
been sent.

Register: OCLENGTH (Output Control Length)

[LENGTH]
7 0

**Length:** Length in bytes of the data to send in OCDATA.

Register: OCDATA (Output Control Payload Data)

[ CONTROL DATA ]
25581 0

**Control Data:** Control data that should be embedded into a future video frame.

Register: ICARM (Incoming Control Arm)

[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

FArm:** When 1, incoming control data is armed and will be received in the
next video frame. Automatically cleared once a control packet has
been read.

Register: ICLENGTH (Incoming Control Length)
[LENGTH]
7 0

*“*Length:** Length in bytes of the data in _ICDATA_. Automatically set when a
new packet has been cached.
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Register: ICDATA (Incoming Control Payload Data)
[ CONTROL DATA]
255%8-1 0

**Control Data:** Last control data extracted from a video frame since _ICARM.ARM_
was reset.

Register: OTARM (Output Tally Arm)
[ RESERVED ][ ARM ]
7 1 0]

**Reserved:** Always zero.

Arm:** When 1, the outgoing tally data is armed and will be continuously from
the next video frame until new data is set. Automatically cleared once
the tally has been sent in at least one frame.

Register: OTLENGTH (Output Tally Length)
[LENGTH ]
7 0

**Length:** Length in bytes of the data to send in OTDATA.

Register: OTDATA (Output Tally Data)
[ TALLY DATA |
25581 0

**Tally Data:** Tally data that should be embedded into a future video frame (one
byte per camera). Bit zero indicates a Program tally, while bit one
indicates a Preview tally.

Register: ITARM (Input Tally Arm)
[ RESERVED ][ ARM ]
7 1 0

**Reserved:** Always zero.

Arm: When 1, tally data armed and will be received in the next video frame.
Automatically cleared once the tally has been read.

Register: ITLENGTH (Input Tally Length)
[LENGTH]
7 0

“*Length:** Length in bytes of the data in _ITDATA_. Automatically set when a
new packet has been cached.

Register: ITDATA (Input Tally Data)
[ TALLY DATA ]
25581 0

**Tally Data:** Last tally data extracted from a video frame since _ITARM.ARM_ was
reset (one byte per camera). Bit zero indicates a Program tally, while
bit one indicates a Preview tally.
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Assistenza

Blackmagic 3G-SDI Shield for Arduino & uno strumento per programmatori ideato per
sviluppare soluzioni di controllo su misura.

Per ottenere maggiori informazioni, visita la pagina Supporto di Blackmagic Design, dove
troverai sempre il materiale di supporto pil recente.

Pagina di supporto online di Blackmagic Design

Per il materiale pit recente, inclusi software e note di supporto, visita il sito Blackmagic Design
alla pagina www.blackmagicdesign.com/it/support

Forum per sviluppatori Arduino

Trova la risposta alle tue domande di programmazione nei forum di sviluppo Arduino online.
La comunita di sviluppatori Arduino € numerosa, e sui forum online puoi persino trovare un
ingegnere per implementare la soluzione su misura per te.

Il Forum Blackmagic Design

La pagina Forum del nostro sito Blackmagic Design € un'ottima risorsa per ottenere
informazioni utili e condividere idee creative. Qui troverai le risposte alle domande piu
frequenti, oltre ai consigli degli utenti esistenti e dello staff Blackmagic Design. Visita il nostro
Forum su https://forum.blackmagicdesign.com

Verificare la versione del software

Per verificare quale versione del software Blackmagic 3G-SDI Shield for Arduino € installata sul
tuo computer, apri la tab “About” del software.

= Su Mac OS X, apri la cartella Applicazioni e seleziona Blackmagic 3G-SDI Shield
for Arduino. Dal menu clicca su About Blackmagic Shield for Arduino per scoprirne
la versione.

= Su Windows 7, seleziona Blackmagic 3G-SDI Shield for Arduino Setup dal menu Start.
Dal menu Help clicca su About Blackmagic 3G-SDI Shield for Arduino per scoprirne
la versione.

= Su Windows 8, seleziona Blackmagic 3G-SDI Shield for Arduino Setup dallomonima
icona nella pagina Start. Dal menu Help clicca su About Blackmagic Shield for Arduino
Setup per scoprirne la versione.

Dove trovare gli aggiornamenti piu recenti del software

Dopo aver verificato quale versione del software Blackmagic 3G-SDI Shield for Arduino e
installata sul tuo computer, visita il Centro assistenza di Blackmagic Design su
www.blackmagicdesign.com/it/support per scaricare gli aggiornamenti pit recenti. Consigliamo
di non aggiornare il software se stai gia lavorando a un progetto importante.
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Garanzia

Blackmagic Design garantisce che Blackmagic 3G-SDI Shield for Arduino ¢ fornito privo di difetti
nei materiali e nella manifattura per un periodo di un anno a partire dalla data d’acquisto. Durante
il periodo di garanzia Blackmagic Design riparera o, a sua scelta, sostituira tutti i componenti che
risultino difettosi esonerando il Cliente da costi aggiuntivi, purché questi vengano restituiti
dal Cliente.

Per ottenere I'assistenza coperta dalla presente garanzia, il Cliente deve notificare Blackmagic
Design del difetto entro il periodo di garanzia. Il Cliente e responsabile del costo di imballaggio
e di spedizione del prodotto al centro di assistenza indicato da Blackmagic Design, con spese di
spedizione prepagate. Il costo include spedizione, assicurazione, tasse, dogana, e altre spese
pertinenti alla resa del prodotto a Blackmagic Design.

Questa garanzia perde di validita per danni causati da utilizzo improprio, o da manutenzione e
cura inadeguate del prodotto. Blackmagic Design non ha obbligo di assistenza e riparazione sotto
garanzia per danni al prodotto risultanti da: a) precedenti tentativi di installazione, riparazione o
manutenzione da personale non autorizzato, ovvero al di fuori del personale Blackmagic Design,
b) precedenti usi impropri o tentativi di connessione ad attrezzatura incompatibile al prodotto,
c) precedente uso di parti o ricambi non originali Blackmagic Design, o d) precedenti modifiche
o integrazione del prodotto ad altri prodotti, con il risultato di rendere la riparazione piu difficoltosa
o di allungare le tempistiche di eventuali ispezioni atte alla riparazione. La presente garanzia di
Blackmagic Design sostituisce qualsiasi altra garanzia, esplicita o implicita. Blackmagic Design e
i suoi fornitori escludono qualsiasi altra garanzia implicita di commerciabilita o di idoneita ad un
uso specifico. L'intera responsabilita di Blackmagic Design e I'unico esclusivo ricorso dell'utente
per qualsiasi danno arrecato di natura indiretta, specifica, accidentale o consequenziale, anche
qualora Blackmagic Design fosse stata avvertita della possibilita di tali danni, € la riparazione o la
sostituzione dei prodotti difettosi. Blackmagic Design non si assume alcuna responsabilita per
qualsiasi uso illegale del dispositivo da parte del Cliente. Blackmagic Design non si assume alcuna
responsabilita per danni derivanti dall'uso di questo prodotto. Il Cliente utilizza questo prodotto a
proprio rischio.

© Copyright 2018 Blackmagic Design. Tutti i diritti riservati. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup Videohub’,
‘Videohub’, ‘DeckLink’, ‘Intensity’ and ‘Leading the creative video revolution’ sono marchi registrati negli Stati Uniti e in altri Paesi. Altri

nomi di prodotti e aziende qui contenuti potrebbero essere marchi dei rispettivi proprietari. Arduino e il logo Arduino sono marchi
registrati di Arduino. Thunderbolt e il logo Thunderbolt sono marchi registrati di Intel Corporation negli Stati Uniti e/o altri Paesi.
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