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Welcome

Thank you for purchasing your Blackmagic Duplicator 4K.

We are extremely excited with Blackmagic Duplicator 4K and think it is the perfect solution to

make it possible for you to distribute high quality Ultra HD content direct to your customers. This is
possible because the duplicator will record onto 25 separate SD cards in all SD, HD and Ultra HD
formats up to 2160p60 in widely used H.264 or latest H.265 compression so you get amazing
quality and high frame rates but with low enough data rates that you can use cheap cards and get a
long record duration.

Blackmagic Duplicator 4K is easy to set up and use. The front panel has a built in LCD and control
panel so you can change settings and control the unit using buttons, but you can also control your
duplicator remotely via Ethernet or by connecting an RS-422 controller. You can even custom build

your own controller and control the unit using the Blackmagic HyperDeck Ethernet Protocol.

The built in real time H.265 video encoder records high quality video on inexpensive SD cards in
video formats up to Ultra HD 2160p60, so you can record amazing Ultra HD video without having to
use the fastest cards available. With the latest Blackmagic Duplicator 4K version 1.1 software, we've
added H.264 compression so you can also record H.264 files for greater compatibility!

Blackmagic Duplicator 4K is 1 rack unit high which means you can daisy chain a bank of unitsin a
portable rack system and take them with you on location so you can always record on hundreds of
SD cards at once.

This instruction manual contains all the information you need to start using your
Blackmagic Duplicator 4K.

Please check the support page on our website at www.blackmagicdesign.com for the latest
version of this manual and for updates to your Blackmagic Duplicator 4K’s 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!

e &

Grant Petty
CEO Blackmagic Design
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Getting Started

Getting started with your Blackmagic Duplicator 4K is easy!

All you need to do is plug in power, connect your SDI video source and insert up to 25 SD cards.
If you want to record on even more SD cards, you can daisy chain multiple Blackmagic
Duplicator 4Ks and that’s easy to do because there are built in video and control connections
to connect to each downstream unit. This section of the manual will show you exactly how to
set up your Blackmagic Duplicator 4K so you can immediately begin recording on multiple

SD cards simultaneously.

To power your Blackmagic Duplicator 4K, simply plug a standard IEC power cord into the
110-240V AC power input on the rear panel.

Video Format Cards
. 2160p29.97 25

When Blackmagic Duplicator 4K is powered you will
see the home screen appear on the built in LCD.

Home Screen

The home screen displays the source video image and information such as the source video
format, the number of SD cards inserted, a status indicator to show you when you are recording
and when recording is stopped, plus audio meters so you can monitor the audio levels in your
source video.

Plug your source video into 12G-SDI input on the rear panel. Your Blackmagic Duplicator 4K will
automatically detect the input format and display it on the LCD home screen.

The SDI input and output BNC connectors support video signals up to 12G-SDI so you can plug
in SD, HD or Ultra HD video up to 2160p60 on a single BNC cable. This means the 12G-SDI loop
output will always match your source video format so you can output the same signal to other
SDI video equipment, or for when daisy chaining multiple Blackmagic Duplicator 4Ks together.
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Plug your source video into the SDI in connector.
Audio is embedded in the SDI video signal.

Getting Started



Your Blackmagic Duplicator 4K supports 2 channels of embedded SDI audio, so you don’t need
to plug in audio as it is already connected via the SDI video input.

You can monitor your source video’s audio levels on the LCD home screen.

You can daisy chain multiple Blackmagic Duplicator 4Ks so you can record on even more
SD cards. For example, if you wanted to duplicate 100 cards, then you just daisy chain

4 units together.

Connect the RS-422 ‘remote’ output from the first Blackmagic Duplicator 4K to the
‘remote’ input on the second unit. Repeat this process for each unit in the chain.

Similarly, connect the loop SDI output from the first unit to the SDI input of the second
unit and repeat for each unit down the chain

On each unit’s control panel there is a button marked REM. This is the ‘remote’ button
and it needs to be turned on to enable remote control between units. Press the remote
buttons on each Blackmagic Duplicator 4K from the second unit all the way down

the chain.

NOTE Make sure the first unit has the remote button turned off as this will be the
Blackmagic Duplicator 4K that controls all the others in the chain. This first unit, with the
remote turned off, is the master unit and any button pressed on its front panel will be
output from the remote output and this is what controls the downstream units with their
remote buttons turned on. Any television product with RS-422 deck control can be the
master unit as the remote protocol is simply the industry standard deck control format.

Now all Blackmagic Duplicator 4Ks in the chain are ready to follow the commands of the
first unit.

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

REMOTE IN REMOTE OUT
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(@)

The ‘remote’ and ‘loop’ connectors are used for daisy chaining multiple
Blackmagic Duplicator 4Ks. The loop connector on the last unit in the chain can
also be used to loop the source video to other SDI equipment such as a
Blackmagic SmartView monitor or HyperDeck disk recorder.

For more detailed information about daisy chaining multiple units, refer to the section titled,
‘Daisy Chaining Multiple Duplicators’.

Getting Started



Blackmagic Duplicator 4K uses common class 10 SD cards so you don’t have to buy the fastest
cards available. SD cards can be purchased from any store that sells camera equipment, and
even some supermarkets sell class 10 SD cards.

On the label of all SD cards you will see a number from 1to 10 printed in a small
circle. This number represents the speed rating of the card and 10 is the fastest rating.
Any card that has the number 10 printed in the circle is a class 10 SD card and the type
of card you will need to record up to Ultra HD video at the highest bit rate setting.

To insert an SD card:

Hold the card with the gold connectors facing the control panel LCD and align it with
one of your Blackmagic Duplicator 4K’s SD card slots.

Gently push the card into the slot until it is firmly seated. The status LED above the slot
will flash green while your Blackmagic Duplicator 4K verifies the card, then will stop
flashing and remain lit when the card is ready to record.
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Align the SD card with the gold connectors facing the LCD and gently push the card into the slot until it
is firmly seated. The LED status indicator will flash green while your Blackmagic Duplicator 4K checks
the card, then will stay illuminated when your card is ready to record.

To remove a card, simply hold the card by its edge and remove it from the slot.

When inserting a card, make sure the card is not write protected. Write protection
is disabled by moving the little plastic switch on the left side of the card to the position
closest to the connectors. After recording, you can then write protect the card by
sliding the switch back down to the bottom position.

Getting Started



Formatting SD Cards

Before you can start recording, you will need to format your SD cards to exFAT format. This
format is compatible on both Mac OS X and Windows computers. It's easy to format your media
using your Blackmagic Duplicator 4K’s ‘format’ feature and can be used to format up to 25 SD
cards simultaneously on a single unit.

To format your SD cards on Blackmagic Duplicator 4K:
Press the ‘Menu’ button on the control panel.
Using the illuminated soft menu buttons on each side of the LCD, press ‘record’.

Press the left arrow soft button to select the ‘format cards’ setting, then press ‘format’ at
the bottom right side of the LCD menu.

A warning message will appear asking you to confirm the format. Press the ‘format’ soft
button to confirm the format, or press ‘cancel’ to stop.

A progress bar will show you the progress of the format. When the format is complete,
press ‘OK’.

Press the ‘menu’ button on the control panel to return to the home screen.

That’s all there is to getting started. With your video and audio connected and your SD cards
formatted, you can now start recording!

Different types and sizes of SD cards may format at different speeds so some
cards will complete formatting faster than others.

Recording

You can start recording immediately by pressing the record button on the control panel. But we
recommend setting the codec and bit rate first as these set the quality of your recording.

Your Blackmagic Duplicator 4K can record files using H.264 or H.265 compression codecs.
By default Duplicator 4K uses H.264 compression.

To change the codec:
Press the ‘menu’ button
Press the ‘record’ soft button to open the record settings.
Navigate to the ‘codec’ setting using the arrow soft buttons and press ‘change.

Use the arrow soft buttons to select your preferred codec, then press ‘set’ to confirm
the change, or press the ‘menu’ button on the control panel to confirm the change and
return to the LCD home screen.

NOTE Your Blackmagic Duplicator 4K must be updated to software version 1.1 or above
to change codecs. For more information on updating software see the ‘Blackmagic
Duplicator Utility’ section in this manual.

Recording



Choosing the right codec

For the best compatibility, we recommend using the H.264 codec. That is why we have
made H.264 the default codec for Blackmagic Duplicator 4K.

H.265 is a great codec for high quality Ultra HD video at smaller file sizes, but is still
very new and so there may be less compatibility with computers and playback
equipment.

Both codecs have their advantages. Using H.265 will let you use cheaper SD storage,
as the bit rates and sizes of files will be lower for a given image quality. H.264 is a good
choice if compatibility is vital to your project.

The three bit rate settings on your Blackmagic Duplicator 4K are low, medium, and high.

These let you choose how much data is written by the built in video encoder for each second of
video. The default bit rate setting is ‘medium’ for a high quality recording and a manageable file
size. However you can easily change that setting in the LCD menu.

To change the bit rate setting:
Press the ‘menu’ button.

Press the ‘record’ soft button to open the record settings.
Navigate to the ‘bit rate’ setting using the arrow soft buttons and press ‘change’.

Use the arrow soft buttons to select your preferred bit rate, then press ‘set’ to confirm
the change, or press the ‘menu’ button on the control panel to confirm the change and
return to the LCD home screen.

NOTE Higher bit rates result in higher quality recordings, but will fill a card faster or
require a bigger and more expensive card. However, reducing the data rate will
increase the time you can record on a card, but could reduce image quality to lower
than you desire.

It's worth recording some experiments using different bit rate settings to get just the
right amount of picture quality you need in the smallest file size.

To start recording, simply press the record button on the control panel. When recording, the
LED status indicators for each slot will illuminate red. When recording is stopped, the LED
indicator will illuminate green, letting you know the recording was successful and the card is
ready to record another clip. You can easily check your recordings on a computer via its SD
card slot or reader, or on an HDMI television if it supports SD cards and the exFAT file system.

The status LEDs above each SD card slot will illuminate different colors to let you know the
status of the slot. For example, when inserting an SD card, the slot’s LED will iluminate green
when the card has been recognized and is ready to record.

Recording
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Below is a description of each LED color, LED action, and the status represented:

|
Q\ l’_ Flashing green - Card detected and verifying. The LED
—/,'\: will flash green when a card has been inserted.

‘ Constant green - Ready to record. The LED will glow green
to indicate the SD card is ready to record.

‘ Constant red - Recording. The LED will glow a constant
red while a clip is being recorded.

\YY/ Alternating red and yellow - Card almost full. The yellow
: : indicator will flash when there is less than 3 minutes of
I recording space remaining on the card.

O Constant yellow - Card full or write failure. If you see the
LED glow constant yellow during recording, it means your
SD card may not be fast enough to record at a high data rate
or is a bad card. Try lowering the data rate, using a faster
SD card, or swapping it over to a different card.

Although the duplicator will attempt to keep the file system on each card organized and

prepared in case a card is removed during recording, it's important you don’t remove an SD
card while your Blackmagic Duplicator 4K is recording. This is because some operating systems

that could be used to view the card are not as robust as others and they might see the

recording as being damaged. So it’s always safer to stop recording before removing a card. If

you do find that you want to be able to pass cards to people before a performance has

completed, it might be a good idea to use multiple duplicators and then you can stop one unit

early to distribute cards from that unit, while the other units keep recording.
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Press the ‘record’ button to start recording. The status LEDs above
each slot will glow red to let you know the SD cards are recording.

18 19 20 21

While SD cards with a class 10 speed rating can record using all data rates
supported by your Blackmagic Duplicator 4K, you can also record lower data rates
using cards with a slower rating if you need to. For example, you may wish to record
security vision for long durations and don’t need the highest video quality. We
recommend always performing a test recording to make sure your SD card can record
video at your chosen bit rate. For more information about SD card speed ratings, refer
to ‘inserting and formatting SD cards’ in the Getting Started section.

Recording
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Append Record

You may wish to record a new clip, but add it to the previously recorded clip so they appear as
one single clip. For example, you may be recording a performance with multiple separate
events. If you want to record them all into one clip, this is how the ‘append record’ feature

can help you.

Record the first clip as you normally would using the ‘record’ button. Press stop.

When the next performance starts, press the ‘append record’ button. The button will be
illuminated together with the standard ‘record’ button to let you know you are recording
a clip that will be appended to the previously recorded clip.

Press stop. The new clip will then be appended to the first clip and they will be saved
as one single clip.

Using the ‘append record’ feature, there is no limit to the number of subsequent
clips you can append to the first clip.

=5
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Press the ‘append record’ button to append
a new clip to the previously recorded clip.

18 19 20 21

Locking your Blackmagic Duplicator 4K

When recording an important event, you might want to lock the control panel so a recording
cannot be accidentally stopped. It’s also helpful to lock any daisy chained slave units so any
controls on a unit cannot accidentally interrupt a recording.

Locking is enabled or disabled using the ‘lock’ button on each unit independently. Accidentally
unlocking a unit is highly unlikely as you will need to physically hold the ‘lock’ button down for
2 seconds on each unit to unlock the controls.

To lock a Blackmagic Duplicator 4K:
Press the ‘lock’ button on your Blackmagic Duplicator 4K’s control panel.

To unlock the unit, press and hold the ‘lock’ button. At the completion of 2 seconds,
the unit will be unlocked.

(=) [ (]
3_@ @ LOCK

Locking your Blackmagic Duplicator 4K’s control panel makes
sure there is no risk of accidentally stopping a recording.

Locking your Blackmagic Duplicator 4K
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Daisy Chaining Multiple Duplicators

If you need to record to more than 25 SD cards, you can daisy chain multiple Blackmagic
Duplicator 4Ks together. When daisy chained they will share the same video signal via the ‘loop’
SDI connector from each unit, plus communicate with each other via their ‘remote’ connectors

using the RS-422 protocol.

To daisy chain multiple Blackmagic Duplicator 4Ks:

Connect the first unit’'s RS-422 'remote out’ port to the second unit’s ‘remote in’ port
using a common serial cable with DB-9 connectors. Serial cables with DB-9 connectors
are commonly available at your local computer or video equipment store.

Connect the ‘loop’ SDI output from the first unit to the second unit’s SDI input.

It's really that easy! To daisy chain more Blackmagic Duplicator 4Ks, simply keep plugging each
‘remote’ and ‘loop’ output to the next unit’s remote and SDI input all the way down the chain.

(@)
@)
(@)
@)
O 5 CEFEe ©

To daisy chain multiple Blackmagic Duplicator 4K’s together, simply connect
the loop output from one unit to the SDI input of the next unit. Similarly,
connect the remote output from one unit to the remote input on the next.
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Press the remote button on each slave unit in the chain
so they can be controlled remotely by the first unit.

Slave unit.

Turn on remote
so it follows the
preceding unit.

Slave unit.

Turn on remote
so it follows the
preceding unit.

Master unit.

Turn off remote and
press buttons on
this unit to control
all the units.

NOTE Make sure you press the ‘remote’ button on each slave unit’s control panel to
enable remote control. The ‘remote’ button will illuminate when enabled. Press again

to disable.

Daisy Chaining Multiple Duplicators
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It's worth performing a test recording to make sure all the units are controlled by the master unit
before the final recording. If the slave units are not conforming to the master unit, check the master
unit has its remote button turned off and the slave units have their remote button turned on.

LCD Menu Settings

All the settings for your Blackmagic Duplicator 4K can be changed using the control panel LCD
menu and soft buttons. The soft buttons are located on each side of the LCD and will illuminate
corresponding to the settings displayed in the LCD menu.

To change a setting:

Press the ‘menu’ button on the control panel to open the LCD menu settings.
Use the menu soft buttons to navigate the menu.
Once you have selected your setting, press the ‘change’ menu soft button.

Adjust the setting, then press ‘set’ to confirm the change.

You can always cancel the change by pressing the ‘back’ menu soft button which will take you
one step back in the menu sequence, or by simply pressing the ‘menu’ button on the control
panel, which will return the LCD to the home screen.

The ‘record’ settings lets you change the video source, set the bit rate, enable or disable trigger
recording, and format your SD cards.

Video Source

This setting is used to select between the SDI input and the optical fiber input if you have the
optical fiber SDI module installed.

Codec

Use this setting to set your Blackmagic Duplicator 4K to record using the H.264 and H.265
compression codecs.

Below is a description of the two different codecs.

H.264

Very commonly used compression offering a good compromise between image quality
and file size. Most playback devices made in the last ten years will be able to view files
compressed with this codec up to at least HD resolution.

H.265

Highly efficient compression capable of halving the size of video files for a given
image quality compared to H.264. This codec is excellent for packaging high quality or
Ultra HD video, but may need more up to date playback software and hardware

to watch.

NOTE For more information on the difference between H.264 and H.265 see
the ‘recording’ section of this manual.

LCD Menu Settings
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Bit Rate

The bit rate setting determines how much video can be recorded to your SD cards and the

quality of the video recording. There are three options you can choose.

High

Select ‘high’ when you want the highest quality video with the least compression.

Medium

Use the medium setting if you want to fit more video on your SD cards but also want to
have very good image quality.

Low

Select ‘low’ if you want to fit the most video on your SD cards and you don’t need the
highest video quality. This setting will use the most compression so you may see visible

compression artifacts in your recording.

NOTE The built in H.265 encoder uses the latest compression technology

which means you get high quality video recordings using the least amount of
data. Even at the lowest quality setting, with the most video compression, the
quality of your recording will still be very good.

Bit Rates for Video Formats

Ultra HD
Video Bit Rate Bit Rate (Mb/s) Bit Rate (Mb/s)
Format Setting H.264 H.265
High 90 50
2160p60 Medium 75 40
Low 60 20
High 90 50
2160p59.94 Medium 75 40
Low 60 20
High 85 48
2160p50 Medium 70 32
Low 55 16
High 60 30
2160p30 Medium 45 20
Low 30 10
High 60 30
2160p29.97 Medium 45 20
Low 30 10
High 50 25
2160p25 Medium 38 20
Low 25 10

LCD Menu Settings
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Ultra HD

Video Bit Rate Bit Rate (Mb/s) Bit Rate (Mb/s)
Format Setting H.264 H.265
High 50 25
2160p24 Medium 38 20
Low 25 10
High 50 25
2160p23.98 Medium 38 20
Low 25 10
HD
Video Bit Rate Bit Rate (Mb/s) Bit Rate (Mb/s)
Format Setting H.264 H.265
High 50 20
1080p60 Medium 40 15
Low 30 10
High 50 20
1080i60 Medium 40 15
Low 30 10
High 50 20
1080p59.94 Medium 40 15
Low 30 10
High 50 20
1080i59.94 Medium 40 15
Low 30 10
High 45 20
1080p50 Medium 35 15
Low 25 10
High 45 20
1080i50 Medium 33 15
Low 25 10
High 30 15
1080p30 Medium 22 12
Low 16 10
High 30 15
1080p29.97 Medium 22 12
Low 16 10

LCD Menu Settings
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HD

Video Bit Rate Bit Rate (Mb/s) Bit Rate (Mb/s)
Format Setting H.264 H.265
High 25 15
1080p25 Medium 18 12
Low 12 10
High 25 15
1080p24 Medium 18 12
Low 12 10
High 25 15
1080p23.98 Medium 18 12
Low 12 10
High 30 15
720p60 Medium 22 12
Low 15 10
High 30 15
720p59.94 Medium 22 12
Low 15 10
High 25 15
720p50 Medium 18 12
Low 10 10
SD
Video Bit Rate Bit Rate (Mb/s) Bit Rate (Mb/s)
Format Setting H.264 H.265
High 20 15
625i50 Medium 15 12
Low 10 10
High 20 15
525i59.94 Medium 15 12
Low 10 10
Trigger

The trigger setting enables the record trigger feature which lets you start recording on your
Blackmagic Duplicator 4K triggered by the record button on other SDI equipment, for example
Blackmagic URSA Mini.

None
Select ‘none’ to disable the trigger recording feature.

SDI Start/Stop
When SDI Start/Stop is selected, your Blackmagic Duplicator 4K can start recording
when you press the record button on other SDI equipment.

LCD Menu Settings 16



For example, Blackmagic URSA Mini always sends a record trigger signal via the SDI
outputs, so whenever you press record on your camera, your Blackmagic Duplicator 4K
will start recording and then stop recording when you press the record button again.
You don’t need to adjust any settings to enable the trigger record feature on

URSA Mini, however, if you are using other SDI equipment that supports trigger
recording and you want to trigger the recording using that equipment, you will need to
enable SDI start/stop trigger recording using your equipment’s settings menu.

Timecode Run

If your SDI equipment doesn’t support SDI start/stop trigger recording, you can set your
Blackmagic Duplicator 4K to start recording as soon as it detects running timecode.

For example, if you have an SDI camera connected to your Blackmagic Duplicator 4K
and the camera is set to ‘record run’ timecode, it will trigger your Blackmagic Duplicator
4K to start recording as well. When you stop recording on your camera, the timecode
will stop running and the recording will stop on your Blackmagic Duplicator 4K.

This is a terrific feature, but you will need to make sure your equipment’s timecode
setting is set to ‘record run’. If the timecode setting is set to ‘time of day’, it will
continually output running timecode and keep triggering record on your
Blackmagic Duplicator 4K, which you probably don’t want.

Format Cards

You can format up to 25 cards simultaneously using the format feature in your Blackmagic
Duplicator 4K.

To format your cards:
Press the ‘menu’ button on the control panel to open the LCD menu.

Press the ‘record’ menu soft button to open the record settings.

Press the left or right arrow soft buttons to navigate to the ‘format cards’ setting and
press ‘format’.

A message will appear asking you to confirm the format. You will also see a warning
that this action cannot be undone. If you have any data on your SD cards that you want
to keep, make sure you back it up before proceeding with the action.

Press ‘format’ to confirm the action. You can also press ‘cancel’ and go back to the
‘record’ settings.

While your cards are formatting the status LED indicators will blink yellow and a
progress bar will appear on the LCD. When the cards are formatted, the status
indicators will remain green and the LCD menu will advise you that formatting is
complete and your cards are now ready for recording.

Press OK. Then press the ‘menu’ button on the control panel to return to the
home screen.

The ‘settings’ menu is used to change the network settings for your Blackmagic Duplicator 4K,
such as DHCP on or off, IP address, subnet mask and gateway settings. Connecting your
Blackmagic Duplicator 4K to a network lets you control the unit remotely using third party
administration software such as Telnet.

LCD Menu Settings
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DHCP ‘ON’

To set your Blackmagic Duplicator 4K to automatically configure the best settings when
connected to a network, select ‘on’. This means your Blackmagic Duplicator 4K will check all the
connected devices on the network and set its IP address and other network settings to avoid
any potential settings conflicts. This is very reliable and an easy way to get your network
settings working quickly.

DHCP ‘OFF’

If you want to have full manual control over your network settings you can enter them manually
by setting DHCP to ‘off’, then navigating through and changing the IP address, subnet mask and
gateway settings.

IP Address, Subnet Mask and Gateway

When DHCP is set to ‘off” you can manually change these settings.

To edit the number fields:

Select the number field you want to change using the left or right soft menu buttons
and press ‘change’.

Press the left and right soft menu buttons to increase or decrease the number value.
You can hold the soft button down to move through them faster.

Press ‘set’ to confirm the change.

Now you can use the soft menu buttons to move through the rest of the sequence and make
the changes you need.

IP Address

192.168. 24 .250

Confirm Set

The ‘settings’ LCD menu lets you change the network
settings so you can control your Blackmagic Duplicator 4K
using third party administration software such as Telnet.

L]

ETHERNET
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Plug your Blackmagic Duplicator 4K into your network via the Ethernet port on the rear panel.
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This menu setting provides an instant overview showing you the current bit rate setting, file
name of your latest recording, the network status and version of your Blackmagic Duplicator
4K’s internal software.

LCD Menu Settings
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Blackmagic Duplicator Utility

Blackmagic Duplicator Utility software is used to update your Blackmagic Duplicator 4K’s
internal software, and to change the ‘file name prefix’ setting so you can label your recordings.
We recommend downloading the software and updating your Blackmagic Duplicator 4K so you
can benefit from new features and improvements.

The latest latest version can be downloaded from the Blackmagic Design support center at
www.blackmagicdesign.com/support

To update the internal software using Mac OS X:
Download and unzip Blackmagic Duplicator Utility.

Open the resulting disk image and launch the Blackmagic Duplicator Utility Installer.
Follow the onscreen instructions.

After installing the latest Blackmagic Duplicator Utility, connect a USB cable from
Blackmagic Duplicator 4K to your computer.

Launch Duplicator Utility and open the settings by clicking on the circular ‘settings’
icon. If the software detects an earlier version installed on your Blackmagic Duplicator
4K, it will display an ‘update now’ icon. Simply click on the icon to update the internal
software. If your Blackmagic Duplicator 4K has the latest internal software installed,
there is nothing more you need to do.

To update the internal software using Windows:
Download and unzip Blackmagic Duplicator Utility.

You should see a Blackmagic Duplicator Utility folder containing this manual and the
Blackmagic Duplicator Utility installer. Double-click the installer and follow the onscreen
prompts to complete the installation.

After installing the latest Blackmagic Duplicator Utility, connect a USB cable from your
Blackmagic Duplicator 4K to your computer.

Launch Duplicator Utility and open the settings by clicking on the circular ‘settings’
icon. If the software detects an earlier version installed on your Blackmagic Duplicator
4K, it will display an ‘update now’ icon. Simply click on the icon to update the internal
software. If your Blackmagic Duplicator 4K has the latest internal software installed,
there is nothing more you need to do.

You can change the file name prefix so that your recordings can be labeled and easily
identified. Simply click in the ‘File Name Prefix’ edit box and type in a new name. Now when
your Blackmagic Duplicator 4K records the next clip, its file name will have a customized name
followed by four digits to identify the clip number. These digits will increment with each
recorded clip.

You can also make sure the recordings on all daisy chained units use the same file name by
turning on the slave units remote buttons, then changing the file name prefix setting on the
master unit. This lets you record clips and have all cards on all units share the same file name.

Blackmagic Duplicator Utility
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Installing the optional
Optical Fiber SDI Module

If you want to plug in SDI video via optical fiber, you will need to install the optional optical fiber
SDI module. Any SMPTE compatible SFP optical fiber module can be installed and can be
purchased separately from any Blackmagic Design reseller. The module simply plugs into the
built in optical fiber cage on your Blackmagic Duplicator 4K’s rear panel. With the optical fiber
SDI module installed you can connect SDI video with embedded audio over extremely long
cable lengths. You can also use the optical output as an additional loop video connector.

If you are running lower speed optical fiber systems such as 3G-SDI or 6G-SDI optical fiber
then you can install a slower module in this slot to save costs if you don’t need the
higher speeds.

You can connect SDI video via optical fiber by
installing the optional optical fiber SDI module.

Blackmagic Duplicator 4K will use whichever video connector was plugged in first, but if you
have both SDI and optical fiber connected, you can select between them using the ‘video
source’ setting in the LCD menu. For more information, refer to the ‘settings’ section.

Installing the Optional Optical Fiber SDI Module 20



RS-422 Control

The RS-422 standard is a serial deck control broadcast standard and has been used by
broadcasters since the early 1980s and is found on many decks, linear editors, non linear
editors and broadcast automation products. Your Blackmagic Duplicator 4K supports this
standard so can be integrated into broadcast automation, remote control systems, scheduled
recording systems and any kind of custom control you might like to design yourself.

o«
oo~
oo
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o—|o -

9 8 7 6
Transmit Transmit Receive Receive Ground
) () ) () Pins
2 7 8 3 1,4,6,9

RS-422 remote pin connections for the remote input connector.

Your Blackmagic Duplicator 4K features an industry standard Sony(tm) compatible ‘remote’
RS-422 deck control port, which has the correct pin connections for a direct connection to any
remote controller with RS-422.

You can use pre-manufactured 9 pin cables as long as each end of the cable is wired ‘pin for
pin’ where the same pin numbers on each end of the cable are connected together. If your
equipment is wired differently and you would like to make custom cables, please refer to the
accompanying remote input wiring diagram so you can make sure the transmit, or Tx, pins are
wired to the receive, or Rx, pins.

By connecting an external RS-422 controller to your Blackmagic Duplicator 4K, you can control
the unit remotely instead of pushing buttons locally.

Connect an RS-422 cable from your external controller to your Blackmagic Duplicator
4K’s remote input.

Press the remote button marked ‘REM’ on your Blackmagic Duplicator 4K’s control
panel to enable remote deck control.

You can now start and stop recording, or start and stop an append record with your Blackmagic
Duplicator 4K remotely. A full list of supported RS-422 commands are provided in the following
section named ‘supported RS-422 commands’.

O

L]

Q

Connect an external RS-422 controller to Blackmagic Duplicator 4K’s remote input to control the
unit remotely.

RS-422 Control
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Press the remote button on your Blackmagic Duplicator 4K’s
control panel to enable RS-422 deck control.
Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 OoxM DeviceTypeRequest | PAL: OxFIEO Enabled
24P: OXF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
command - an extra
0x21 0x02 Append Acknowledge Disabled
PP 9 payload of 0x00
indicates append
4 - Preset/Select Control
i d, Status bit
0x40 | Ox40 | AutoMode Off Acknowledge Disabled 'gnored, Status bl
remembered
i d, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled e aus bl
remembered
0x61 0x20 StatusSense StatusData Enabled
7 - Sense Reply
Please see “Status
Ox70 0x20 StatusData i i Bits” sheet: Limited to

9 bytes of status,
silently truncated

RS-422 Control
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Bit 7

ByteO O
Byte 1
Byte2 O
Byte 3
Byte 4
Byte5 O
Byte6 O
Byte7 O
Byte8 O
Byte9 O
Variables

Cassette Out
Local
Standby
Auto Mode
Full EE

Select EE

Standby

Auto Mode

Select EE

Bit 6

Full EE

Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Cassette out | O 0 0 0 Local
Stop 0 0 0 Record 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0] 0
0 0 0 0 0 0
0 0 0 0 0 0]
0 0 0 0 0 0
0 0 0 0 0 0

Set if no cards are ready to record

Set if in local mode (no remote control)

Set if one or more cards are ready to record
For compatibility only

For compatibility only - always on

For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol
Baud Rate
Start Bits
Data Bits
Stop Bits
Parity Bits

Parity Type

Based on Sony 9-pin protocol
384K

1

Odd

Remote Control via Ethernet

Your Blackmagic Duplicator 4K can be controlled externally via Ethernet using text based
commands from the Blackmagic HyperDeck Ethernet Protocol. This gives you the ability to
control your Blackmagic Duplicator 4K remotely from a computer using administration software
such Telnet, or you can custom build your own hardware control panel and program it to
integrate with your Blackmagic Duplicator 4K using the HyperDeck Ethernet Protocol.

Remote Control via Ethernet
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You can develop your own custom solutions to control your duplicator from computers or
dedicated hardware control devices or large systems used in broadcast studios or trucks. For
example, Arduino microcontrollers are small circuit boards that can be customized with
expansion boards called ‘shields’. There are many types of shields and they can house different
connectors. To control your Blackmagic Duplicator 4K an Ethernet shield is required. You can
even buy additional shields with programmable buttons! Arduino microcontrollers are easy to
set up, very affordable and are completely open source. After programming the Arduino
software, you can simply connect the Arduino to your Blackmagic Duplicator 4K’s Ethernet port
and start controlling your duplicator immediately.

Arduino microcontrollers are programmed using common C programming language. Simply
program your controller to trigger commands to your Blackmagic Duplicator 4K using the
HyperDeck Ethernet Protocol. All supported commands are shown in the following section
named “Blackmagic HyperDeck Ethernet Protocol”.

You can add other expansion shields to your Arduino so you can perform various recording
functions. For example, if you add an internal clock, you can program your controller to instruct
Blackmagic Duplicator 4K to record at specific times of the day, which may be helpful if you are
scheduling security recordings.

We are excited by this technology and would love to hear about any external Ethernet
controllers you have built!

BlackmagicDuplicaterCentrol | Arduine 1.8.5

Blac|

nagic Duplicator 4K Control

et shield ottoched to pins 10 1, 172, 13

#include <5FI_hs
#include <Ethernel.h>

/4 enter a MAL address and IF address for your controller below.
£/ The IP address will be dependent on your local network:

byte mac[] - {0x30, OxAZ, OxDA, Ox@F, Ox17, OxEf};

byte ip[] - {192, 168, 28, 204};
byte server[] - {192, 168, 28, 85},

EthernetClient client;
vold setup()
Ethernet.begin(mac, ip);

client.connect(server, 9993);

voild leop()
{
while (client,ovailohle())

char ¢ = client,read();

1

client.print{"record: name: CAMERAL\xBa");
delay(booew) ;

client printCstop\xu);

while (1);

//IP address of Ethernct Shield
//IP address of Duplicator

//Give the ethernet client a name

//5tart the Ethernet connection:

//Connect to Luplicator on port 9993

//Read the Duplicotor Preamble

//5tart Duplicator recording a clip named Camera 1
//Matt a mnute
£5top recading

//Do nothing until program starts again

nuine Unu un fdew/

nudemldzl

When programming an external Ethernet controller, such as
this example of using an Arduino with an Ethernet shield,
then you simply use the Ethernet protocol reference here to
select which commands you need to use to get the control
you desire.

Remote Control via Ethernet

24



The code shown in the window above is also presented on the next page so you can copy and
paste it into your Arduino IDE. The code programs the Arduino to instruct Blackmagic Duplicator
4K to record for 1 minute, then stop recording and wait until the program runs again.

/*
Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>
// Enter a MAC address and IP address for your controller below.
// The IP address will be dependent on your local network:
byte mac[] = {0x90, 0xA2, 0xDA, 0x0F, 0x17, OxEF};

byte ip[] = {192, 168, 28, 204}; // IP address of
Ethernet Shield

byte server[] = {192, 168, 28, 141}; // IP address of Duplicator

EthernetClient client; // Give the ethernet

client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993
}
void loop()
{
while (client.available()) //Read the Duplicator Preamble
{
char ¢ = client.read();

}

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program

starts again

Remote Control via Ethernet
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The Blackmagic HyperDeck Ethernet Protocol is a text based protocol that was originally
written for controlling Blackmagic HyperDeck disk recorders via the Ethernet port, but you can
also use the same protocol to control your Blackmagic Duplicator 4K.

Because the duplicator only records, it does not have the full command set of the HyperDeck
protocol, however this section shows the commands available that are relevant when using the
HyperDeck Ethernet protocol on the duplicator.

Protocol Commands

Command Command Description
help or ? Provides help text with all commands and parameters.
remote Queries the state of HyperDeck’s remote control mode.
remote: enable: true Enables remote control.
remote: enable: false disables remote control.
remote: override: true Turns remote override on.
remote: override: false Turns remote override off.
quit Disconnects HyperDeck server.
ping Determines HyperDeck server is responding.
record Starts recording.
record: append: true Starts appended recording.
stop Stops playback or recording.
commands Lists all supported commands in an XML format.
notify Queries the current state of all notifications.
notify: transport: true Enables transport notifications.
notify: transport: false Disables transport notifications.
notify: slot: true Enables slot notifications.
notify: slot: false Disables slot notifications.
notify: remote: true Enables remote notifications.
notify: remote: false Disables remote notifications.
notify: configuration: true Enables configuration notifications.
notify: configuration: false Disables configuration notifications.
slot info: slot id: {slot ID} Provides information about a specified slot.
transport info Provides information for the state of the transport.
configuration Queries the current configuration.
configuration: video input: {“SDI”, “optical”} = Configures video input.
watchdog: period: {seconds} Configures the watchdog.
Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use
XML to confirm the existence of a specific command based on the firmware of the HyperDeck
you are communicating with. This helps your software user interface adjust to the capabilities of
the specific HyperDeck model and software version.

Remote Control via Ethernet
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "«'" symbol.

Command syntax
Command parameters are usually optional. A command with no parameters is terminated with

a new line:

{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:
{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax

Simple responses from the server consist of a three digit response code and descriptive text terminated
by a new line:
{Response code} {Response text}«!

If a response carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:
{Response code} {Response text}:«!

{Parameter}: {Value}«!
{Parameter}: {Value}<!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
201to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:

100 syntax error

101 unsupported parameter
102 invalid value

103 unsupported

104 disk full

105 no disk

106 disk error

109 out of range

110 no input

111 remote control disabled
120 connection rejected

150 invalid state

Remote Control via Ethernet
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:«!

{Parameter}: {Value}<

{Parameter}: {Value}<

!

Connection response

On connection, an asynchronous message will be delivered:

500 connection info:e!
protocol version: {Version}«!
model: {Model Name}«!

|

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently,

they will receive an error and be disconnected:

120 connection rejected+!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state

The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:

111 remote control disabled+«!
To enable or disable remote control:

remote: enable: {“true”, “false”} «
The current remote control state may be overridden allowing remote access over ethernet irrespective
of the current remote control state:

remote: override: {“true”, “false”} <
The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:
remote«

The deck will return the current remote control state:
210 remote info:«!
enabled: {“true”, “false”}
override: {“true”, “false”}+!

o

Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quite

Remote Control via Ethernet

28



Checking connection status

The "ping" command has no function other than to determine if the server is responding:
pinge

Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:

help«!
or:
2
The server will respond with a list of all supported commands:
201 help:<!
{Help Text}«!
{Help Text}<!
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop<

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!

The command list is returned in a computer readable XML format:
212 commands:

<commands>«!
<command name=".."><parameter name=".."/>.</command>«!
<command name=".."><parameter name=".."/>.</command>«!

</commands>«!

Pl

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}«
To enable or disable slot notifications:
notify: slot: {"true", "false"}<
To enable or disable remote notifications:

notify: remote: {"true", "false"}«!

To enable or disable configuration notifications:

notify: configuration: {“true”, “false”}

Multiple parameters may be specified. If no parameters are specified, the server returns the current
state of all notifications:

209 notify:

transport: {“true”, “false”}+!
slot: {“true”, “false”}«

remote: {“true”, “false”}
configuration: {“true”, “false”}
pl

Remote Control via Ethernet
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:«!
protocol version: {Version}«!
model: {Model Name}«!
unique id: {unique alphanumeric identifier}«!

pa

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«!
status: {"empty", "mounting", "error", "mounted"}
volume name: {Volume name}+!
recording time: {recording time available in seconds}«!
video format: {disk’s default video format}<
p

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous
message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info «
The server responds with transport specific information:
208 transport info:e!
status: {“stopped”,”record”}«!
display timecode: {timecode}«!
timecode: {timecode}«!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The

“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.

Remote Control via Ethernet
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080150
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration«!

The server returns the configuration of the deck:
211 configuration:«!
video input: {“SDI”, “optical”}<
|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:

watchdog: period: {period in seconds}«!

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is set to O or less than O, connection monitoring will be disabled.

Remote Control via Ethernet
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Help

The fastest way to obtain help is to go to the Blackmagic Design online support pages and
check the latest support material available for your Blackmagic Duplicator 4K.

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.

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

Contacting Blackmagic Design Support

If you can’t find the help you need in our support material or on the forum, please use the “Send
us an email” button on the support page to email a support request. Alternatively, click on the
“Find your local support team” button on the support page and call your nearest Blackmagic
Design support office.

Checking the Software Version Currently Installed

To check which version of Blackmagic Duplicator Utility software is installed on your computer,
open the About Blackmagic Duplicator Utility window.

* On Mac OS X, open Blackmagic Duplicator Utility from the Applications folder.
Select About Blackmagic Duplicator Utility from the application menu to reveal the
version number.

= On Windows 7, open Blackmagic Duplicator Utility from your Start menu. Click on the
Help menu and select About Blackmagic Duplicator Utility to reveal the version number.

On Windows 8, open Blackmagic Duplicator Utility from the Blackmagic Duplicator
Utility tile on your Start page. Click on the Help menu and select About Blackmagic
Duplicator Utility to reveal the version number.

How to Get the Latest Software Updates

After checking the version of Blackmagic Duplicator Utility 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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Regulatory Notices and Safety Information

)5¢

Disposal of waste of electrical and electronic equipment within the European union.

The symbol on the product indicates that this equipment must not be disposed of with
other waste materials. In order to dispose of your waste equipment, it must be handed
over to a designated collection point for recycling. The separate collection and recycling
of your waste equipment at the time of disposal will help conserve natural resources and
ensure that it is recycled in a manner that protects human health and the environment.
For more information about where you can drop off your waste equipment for recycling,
please contact your local city recycling office or the dealer from whom you purchased
the product.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC rules. These limits are designed to

provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. Operation of this product in a
residential area is likely to cause harmful interference, in which case the user will be
required to correct the interference at personal expense.

Operation is subject to the following two conditions:
This device may not cause harmful interference.

This device must accept any interference received, including interference that may
cause undesired operation.

This equipment must be connected to a mains socket outlet with a protective
earth connection.

To reduce the risk of electric shock, do not expose this equipment to dripping or splashing.

This equipment is suitable for use in tropical locations with an ambient temperature of
up to 40°C.

Ensure that adequate ventilation is provided around the product and is not restricted.
When rack mounting, ensure the ventilation is not restricted by adjacent equipment.

No operator serviceable parts inside. Refer servicing to your local Blackmagic Design
service centre.

Use only at altitudes not more than 2000m above sea level.

This product has the facility to connect small form-factor transceiver (SFP) optical fibre
modules. Only use Laser class 1 optical SFP modules.

Recommended Blackmagic Design SFP modules:
*  3G-SDI: PL-4F20-311C
*  6G-SDI; PL-8F10-311C

- Caution- Double Pole/ Neutral Fusing

The power supply contained in this equipment has a fuse in both line and neutral
conductors and is suitable for connection to the IT power distribution system
in Norway.

Regulatory Notices and Safety Information
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Warranty

Blackmagic Design warrants that the Blackmagic Duplicator 4K 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 IS NOT LIABLE FOR ANY DAMAGES
RESULTING FROM USE OF THIS PRODUCT. USER OPERATES THIS PRODUCT AT OWN RISK.
© Copyright 2017 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. Thunderbolt and the Thunderbolt logo are trademarks of Intel Corporation in the U.S. and/or other countries.

Warranty 34



. @)
Blackmagicdesign @
O

000200000AAA000020000 41
P | ; o T
* Lo DR ks e
: 3 .J.' ,,,é,- B

Blackmagic
Duplicator 4K

2017448

B4



£2Z

Z D= EBlackmagic Duplicator 4KEBBWRDWEEHITH DN ES I WE U,

eBIEECOBEREBERICTHRWE T2 22 ARXETELLB>TH D E T, Blackmagic
Duplicator 4Kl&, EmEUltra HDDAY 7YY = B M - iEh I 2BIcRERY Va—> 3
> TY, Blackmagic Duplicator 4K TIFMRIALERA SN TV DH. 2640 R DH.265E#E% E A
LT, 2160p60FE TDSD, HD, Ultra HDE 7 A %25 MDSDA— R ICARFICIER TE X I, B
EE, §7L—ALL—R THDRBNST =L —IHMEW 6, BEffilah—RZERTESR
17Tk, REEOINERICHNIG TEXT,

Blackmagic Duplicator 4KlE, Y hFPv 7HEIOMERBBEETY, 7OV N XILICIELCDET
A=V EBEHELTED, R v Z2EALTREDEEYI=Y hOIY ~O—/LAVA]
BE T, S5ITRS-4220 Y MOA—F—%EH I NIL, 71—H Ry MEH TBlackmagic Duplicator
AKEYE—FIVMA=ILTEEXY, MEDIAY MA—F—F HAT LA RTIED, Blackmagic
HyperDeck Ethernet Protocol A=y hZQY NA—/LT B EHARE T,

ABDY ZILT A LH 2658 T ALY A—5—E. BREET A %Ultra HD 2160p60E TODE
TATA—= Y NTERMDSDA—RNITUNERU £ 9, RO TENBEEDUItra HDET A Z Ik
ITREETEH. RDERDON—RZFERTI2NEFTHDFTEA RFTDBlackmagic Duplicator
AKD/I\—Y 31 TIEH 264EMBICTHIELTWS DT, H.2647 7))L TIERL. —BIgIE WA
BEEBSNED,

Blackmagic Duplicator 4K(FIUZ Y 7 A X TY, R—F Ty TEBDIZY N ETAY—
Fr—VERL. BREBRBICHESAHIE, 1008 EDOSDA—RICARNEERT 5 EHHRETT,

Z DN =2 7)LITiF. Blackmagic Duplicator 4AKDERICE W TR ERISHEMNIRTEH I N
TWET,

Bty 1~ www.blackmagicdesign.com/jp O R—k_R—I T ANZ=2 7L DRH
IN—3'3 & KL UBlackmagic Duplicator 4KY 7RI = POBRHT7Y 77— EREZELTEE W,
VINIITHTZYTT—RTBIET. BICRFTOBEZREVWWLEITET, VIhTT
FEYOVO—RTBRICT—YEEZFWLIFE FTUW IR 70V —IFICRE
RICBHISBWLE T, AERBICHEREDHASLVHBOREICEDHTVEIDT,
I1—H—DEFEHISSERZWETNIEEWTT,

e &

Blackmagic Design CEO
ISk RF1



HR

Blackmagic Duplicator 4K

lEU&HIC

BIROEERT

ET A/ A—T 1 A D
TAI—Fr—v
SDA—RDBEA/TA—X vk

IN#% (Recording)

I—TVIDRE

EY kL —hDERE

70y 7O ER
LEDRT =92 VI —5—

TRy IR

Blackmagic Duplicator 4Ky %
BEOLZYNETAI—F—V iR
LCDAZ=1—&7E

IX$k (Record)

R 7E (Settings)

SMEADI=Y MZDWT (About)
Blackmagic Duplicator Utility
Blackmagic Duplicator 4K% 7w /7 —h
T7AINBTLTAY IR

772 3> DO0ptical Fiber SDI ModuleZz 1~ X k=)L

RS-4227»kO—IL
RS-422& (&7
HNEBRS-4220Y NO—Z—%EAT 2
RS-422 Developer Information
1=y MERTYE—FIvbO-IL
ArduinoZ A LZOY cO—IL OB
Blackmagic HyperDeck Ethernet Protocol
Protocol Commands
Protocol Details
Configuring the watchdog

~IVT
HHICEIT I ESRLUREIER
{REE

38
38
38
39
40

M

41
42
42
42

44
44
45

46
46
50

51
52
52
52

53

54
54
54
56
56

57
59
59
60
64

65
66

67



IXUSHIC

Blackmagic Duplicator 4KD{ERIXEE T |

DEREE EBREEUVAM SDIETAY —2AEEFHE LT RASHMETOSDA—REBAT BT
T, TN EDOEDSDA—RICIER LI WBE 1F. HEEdDBlackmagic Duplicator 4K%& 7+ ¥ —F £ —
YTERHLTLE W, ETA/AY M A-LAOARI I —HERHSNTVEDT, TAI—F—Y
DRODILZy hADERISEE TI, 2DEY 3> Tld. Blackmagic Duplicator 4Kt h7 v H
EEMAMNERBLE T, TDH, EHDOSDA—RADRERNEFET CICSRBWLEITET,

Blackmagic Duplicator 4K|CERZEHIGT BICIE. UTF/CRILD10-240V ACERANICIEEEIECER
OA—REZULIAHET,

Video Format Cards
. 2160p29.97 25

Blackmagic Duplicator 4KICERHAD & ANELCDIC
IR—LRIY—VDRRENET,

IN—LRIY—>

R—=LRAT)—=VICE V—RETADAA=I V=AETADT A= v b HEAINTWESDA—N
D BEIERPTHINE SN ERTAT—IAA Y IT—F—DNRRINET, FleA—T 1A A—
F—EHRREINDBIcH.V—AETADA =T A ALNILHIERTEE,

V—2E T A& UTISRILD12G-SDIA AICEEH L E I, Blackmagic Duplicator 4KIFA T 74—y k
ZEEMICEEL. LCODDR—AZX T Y —VIERRULED,

SDIODAEAICERT EBNCOARI Y —(F12G-SDIEZTOETAES A R—RUTH D 1ARDBNCT —
7L T2160p60FE TDSD, HD, Ultra HDE T A ICH B TEEX Y, 12G-SDIL—FHAE, V—RETAD
T4 =Y REBIT—BUTWET, Lich>T fthDSDIE T A SR O T ¥ —F = —##t UTcBlackmagic
Duplicator 4KIZ, RIUEBZ*ETEEX T,

® cere e ®)
a — F'”m\:?;ﬂ B\szi?ing

V—RAETAZSDIAANIARY T —ICERto A—T 4 AESDIETAESICTONYREINET,

U sIC

38



Blackmagic Duplicator 4Kl 2F +>RJILDO TNy RSDIA—T 1 ACIGELTWE T, SDIETAA T
NERET DD A—T 1 AZEHRIDRERIHDEE A,

V—AETADA—T 4 AL N)VIE, LCODDIR—LRAT) — TR TEET,

EHDBlackmagic Duplicator 4AKE T Y —F 1 —VIER T D2 E T, KD Z<DEDSDA— R ADUNER
MHABETT, FIZIE. 100D H—RZEELIWEEIF 4801y TV —F—VERLT
RITTEET,
Blackmagic Duplicator 4KMDRS-422 TREMOTE OUT; &, RO =v k® "/REMOTE IN] [CHEHt
LEd, TAY—F—rDRI-y hCRUERZRDRULET,

FARRICIBEBDIZY hDSDIE A TLOOP OUT) Z, 28BD =Y hDSDIA A NNy ICHE#HE L
F9, Fr—rDREIZV N CRUVEGRZREDIRULET,

a1y boIdyhO—=)LSRILICIE. REM) IRZUHHDFS, i) E—IRY VT,
BHOIZYMETOYE—RAVNO—/ILEBMICT ZICIE. CORT Y ZAVICTDHEN
HDES, TAY—F—VD2EBHM SEHEEF TDBlackmagic Duplicator 4KT, REM; 7R%
VERULTIEE W,

FE TAY—F—rERINMOIRNTOIZy NIV NO—)LT %6, 158
B ®dBlackmagic Duplicator 4K®D TREM; IRTZ VIEA ZICLTLIEE W, UE—RZEA T
ICUIIBEDIZY MIVRIY—LZY RN TI,YAY—1Zy hDT7AY NRILT
WYV TE ZDESIEFIE—NEASNET, chickD, /REM; R A Y
K> TWBTAY—Fr—rEnfoi=zyhpraAvcO—)LehEzd, YE—rTY
NO—)LO7AORNIVEEREEDT VXAV MO—IL - TA—T Y NTH D8, RS-
4227y AV A—=)LICHIGUIzH 5027 LERBEYRY—I1 -y hEULT
FEHTEET,

INT. TAYV—Fr—VEERESINcINTDBlackmagic Duplicator 4KH 1EED =Y hHSD
IV RICREWET,

SD/HD/3G/6G/12G-SDI
] IN LOOP OUT l

© BEEL e o o
Blackmagicdesigni
o | EyEr m oo 0 .

dEe o=k

REMOTE IN REMOTE OUT

TREMOTE; &K ILOOP; Ox I & —I&. BE#DBlackmagic Duplicator 4K% 7+ ¥—F 1 — 5%
TRERIFERLET, TAY—F—VDREDIZY RO NLOOP; ARIFT—DSIF, V—AETH
% {thDSDIESR (Blackmagic SmartViewEZ=% —, HyperDeckT 4 X7 L A—4%—#&E) I —TH AT S
ZEBAEETT,

FU®IC 39



BHIZY bDOTAI—F -V ERICET A5G, TEROI -y e TV —F VR €7
2avESRULTIEEW,

Blackmagic Duplicator 4Kl&, —fREI/RT SRI0DSDA—RZFERALE T, EEEA—REZEBAT I
BE(FHDFEE A SDA—RIF, AXTHERZIRTLTWS/NTETEATEX T, 7 7X10DSDA—RIE,
ZLDRA—I\—X— v hTCEHERDFONTVET,

SDA—RDINIVITIE, INEBIDHRINSI0DEFHN TV hEhTn
£Fo CORFIEFN—RDAE—RL—FERLTE D, 08B HERNL —~TF, D
RITI0EWSEFEN TUY R UTHBH—RIE IRTIZRI0DSDA—RTI, Ih
5DN—RT, Ultra HDEFAZRBEY L — FRETRFTEE T,

SDA—RZEATS:
£DARZY—H I A=) ILDLCDD A %EELK L SICSDA—R%EHFS, Blackmagic
Duplicator 4KDSDA—RZXOw M EBIRICIRD K SICAHENE T,
H—RHBUo>MDEEESINZET AOY M ><DEELIAHAHF Y, Blackmagic Duplicator
AP A—REERLUTWDEIE. ROV MDD EICH B AT —F ALEDMRICHRBULET, H—K
DOUGTERNES & LEDIEET Ut &m0 %,

= =

FOARYVI—MNLCDDAZML KSICSDA—RZEFHE. LoD EBEIEINDETH><HhEROY T
ZUIAHF T, Blackmagic Duplicator 4K A—RZF v U TWB[HE, LEDRT—F AV I —5—
IEFRKICRBUET. D—RADINEREFHES & LEDIFRIT U ERERDET,

A—RZEROHTICE A—ROHERE, ROV M SREET,
A—RZBAT BRI A—RDESAHRESNTVWRWI EZHERBL
TLIEE W, EERAHMREBZEMNICTBICE. h—FDERICHBINSRBRTIRAF VY

DALY FART T —DARICEN U T, WEI oS A1y FZRTARL
TTICRIZET W— R DESAHMREZENICTER T,

[FUsIC 40



SDA—KRDT7A—~Nvh
N8R % RIS DRIIC. SDA—RZEexFATIC 7 A —X Y NTDRENHDE T, TDTA+—T v M. Mac
OS X/Wondows Ay E1—4%—0DMA TERATE XY, Blackmagic Duplicator 4KD 7+ —<v MEEE
Tl FERITEIAXAT AT EBRICT A=Y YN TEZREITTHRLIBDIZY NT5METDSDA—R %
FERFIC 7A=Y YR TEEXT,

Blackmagic Duplicator 4K TSDAH—RZ 74 —Ywhd %
A hA—)L/SKRILD TMENU) RY U ERUE T,
LCODOMAICH B RUTUIEY 7Ry V&AL T, Record) IRF V&L E T,

EXRENY 7MRY V%L T TFormat Cards) BREZEIRL. LCDAZa2—DHFTICH D
Format; Z#HUE Y,

BIRUcTA—NXYRNERERIT DAYV E—IDNRREINET, 74—V VY RNEHEETSICIE
Formaty ¥V 7 hRY V%, AaLlE 2 (CiS FCancely ZULE T,

T4—XYRNDETREN IO LAN—CRTRENET, 7A—I VYN TETULES
TOKy ZIUE T,

O hO—JLRRILD TMENU) IRY V& T & TR—LARIU—VICRDE T,
Oy hO—JL/IRRILD ™MENU; RY V& E IR—LARAT)—VICEDE T,

IR Z IR DD DICHEREEFIINLEIT T, ETAEA—T AN BTSN, SDA—RBTA—T Y
hEhFIUfc, NFZEMBTEXT !

SDA—ROBFEP YA XKL T 74—y MHD BREIFRBZDET,
A—RIEESTRH MDA —REDHT A=Y IBRLETULET,

V8% (Recording)

INERIE. T2 bA—ILRRILDIEFRY VR I TICICRIATEX I INFEDOMBEZRHZI—
TYIEEYRL—RNERIICERET DI EEHELET,

Blackmagic Duplicator 4K(&H.264F fz(&H.265FEMEI—T v 7 #{E S A EEM FIRE T, T 7 ALK TIE.
H.264E#EZERLE I,

dI—-TFYvIDEH:
TMENU) /RY V& UE T,
Record; V7 MRy v AEBLT, ISR EEREE,
KENY 7 hRY % FERLT "Codec) %:&IRL. Change) ZILE T,

KNV IRV Z=FERBLTI—T v I %EIRL., Set) U TCEBEEELE I, £/2ld3
> RAO—=JL/RRILD MENU) RY U ZIBLT, ZEZHEEL. LCOIR—AR I U—VITRDE Y,

EFE O—T VY IDOEEE{TSICIE, Blackmagic Duplicator 4KMDY 7 ko 7 HY\—
VBRI Ty TT— R ESNTWBRENRHDE T, YV INI T FDT7 v 7T —hNIC
B89 25£MAI%. "Blackmagic Duplicator Utilityy D2 3> SRBULTLIEE WL,

IV §% (Recording)

41



W7 —7 v I DER
BEOREAWVWEBREEZBSICIEH.2640—T vV DERAEHELE I, Blackmagic

Duplicator 4K0)T77r)b|\0)3 TYIDH.264ICE>TWVWSDIFFSWH T
HMNSTT,

H.265(FEmEDUltra HDZ/NE DR T 7 IV YA XICEMBIT2DICBELIzI—T v o
TIH FEFHLVWOTAVE 1 —F—PEEKE EOF BREDIEIFH. 264 & LR LT
BEWZENBDET,

WIFhod—TFvoH. ZFNZFNFENHBDFET, H265IHMEEY N —RNTT 717U
AZXBEEOOEENMBENTWEZD T, ElRSDA—REFERATEEY, H 2643 H iR
MENREBEFETHIGAICHELO—T VI T,

Blackmagic Duplicator 4K ¢l&. Mow; . ™edium, . THigh, 0)3’)@5“y#b-|\7)‘5i§?}??‘§§3}
INSDFREICED, HEH.265TY A= —DETAMBIDICES AT —YDELRIBETEET,
EYRL—hDT T7AILREREF Medium) T ERmENDE IEb\‘J‘gW\ﬁ«(Z@?;wr)bh\{’Eﬁjzén
F9, COREIFLCDAZ1—CHBICEETEET,

EyhL—NREZZEETD:
TMENU; /RY > Z3BULE T,
Record) V7 MRy v AEBULT, IEFREEREET,
KENY 7 RS > %&FERLT Bit Ratey #2IRL. "Changes #HULE T,

RENV 7R v EFERALTEY ML —hZRIRL, TSety ZHUTEFZEELE T, £/l
J> bA—=)LSRILD ™MENU; RY V&L T, ZEEEEL. LCOIR—ARYZU—VICRDE T,

EEBVEY M —NIERBEONFZRHELEIMN A—REFEZLEALET,
YA ZDKREWN, BEBH—RDPBEELDZHEEDHDET. —AT —IL—FZ TS
L A—RIPRFTEBREIEIRBDEID AX—IRBENTHADFTETUL
ESHEDHDET,

BNRDT77ANHA X TREBAA—VRENRONDIREZRDIIBIHIC, B
By kL — I\T%%ﬁE’J&Wﬁ%ﬁ5Zc‘:€:%@W)bi’%

ISRz BT 2ICiE. a2 MA—)L/IXRILOPERRSY V2B LT ES W, IEkFIE. £AOY NDLED
ATF—=HRAIT—F—hHRE B UET, IEFHMMELET D& LEDA VI —F —(ERICHITUET,
N, WED R LTI ROV )y TOWEEMN AIRETH D I EZRULTWET, INERLIZARIE
AvE21—9—DOSDA—RXAY MEIEFSDA—RNY -5 —%BUCHEBEICERTEEY, £/, SD
H—REBLVPeXFAT 7 7 A IV AT LEYR—MUTWASHDMITLE THIER TEE T,

EZSDA—KRROYRDLEICHBDAT—HFALEDIF, BRZHT—CHATITD2ETROYMDRRERL
F9, FIZIE. SDA—REBAL. A—RHBHBEINTUNEFROEBNES &, XAY MDLEDIEEKIC
BRAOULED,

V% (Recording)

42



LEDDOAZ—. LEDDOEME, ZNSDEKT RN

M/
:/‘:: BORM - RES N H—ROHERH, H—RHBASND ELEDIFRICRELE T,
A

Q RORIT - RFEFRET. SDH—ROUERERH ES ELEDIRICKD F T

@ FOET - WEEF, VU Y TOURFELEDA R KO F T,

,\ ’_ REFBDRE - h— KD TILISEWIREE, h—RICUIUERTE 2R DRI ETD &,
N AT EETERUET,

O BHEBOET - H—ROEDBELRUL/EZAHIS—, LEDAEEICRIULTWSIGEIL, SD
H—ROFEENET—5 L —hDOPERICTD TRV, HDVNEH—RDIRENBEWC &%
BEHRULTWEYS, T—YL—rETIF2h. BEDSDA—REFERT L. BIOH—RER
I DREVTRIGLTEE W,

Blackmagic Duplicator 4K(&, INERHFICH—RABRD A SINIBETERZN—ROT 7MLV AT LDIE
B REE R DOESHAETH PERFPICSDA—REBRDASIBWT EEEETY, chid. h—KN%HE
RIBARL =T VT VRATAIRC LT E ERTREEDEBEVNEDEH D, PERUIZBEHAHIEL
TWBESICRZAZBENHDEHTY, Lich>T. A—ROEDAUIEEICIEFRZELELTH ST
TLIEEW BELTWB/N T A=Y Y AD KD BHIICH— R ZRHE I 25 &1 B DBlackmagic
Duplicator 4KZEAL 12D =y cDINEFRZFEIELTH—RZRHA L, D1 =y hTIERZ Ht TS
HEZBEHLET,

18

NSRS V&R ENFEA BRI NE T, XAV D EICH S
AT —H ZALEDWFRLE D, SDA—RICINFERTH B EN
ERTEXT,

252100 SDA— K TldBlackmagic Duplicator 4K THIR—h & TWL S
IRTDT—F L —RTOUEERN ATRETT M BEICH U TEREDEWA—RZ{FER
LT BT —YL—hDUEFEITS2&6TEE T, flZE REBEIchizdEXaUT+
ETFAZNFRITDH5EREIF. EEREDAA—JIREHDFHA ERHTBSD
A—RHEIREY AL — b TOPERICRIE LT WD ZEZHERT Bfcdlc, BT
IFETSCEEREMDLET, SDI—RODAE—RL —KMCEIT DML TEU &
i1 873> ®D TSDA—RDEAN/ 74— vk ZSBLTLIEE W,

IV §% (Recording)

43



Ry RN

FLWI U ZPEINGRL, BANCUER LUy ZITBMULTIDDI Uy FICUIc WBEDN BN E T,
BIZIE BEDARY NEEWTIK T A=YV AZIERT 2T —RIREDHDET, TNSOMREET
RTCEESHTDDI YUYy FELTUERUIc WSS IE. PRy RIS REN R ICIIEE T,

BEBOUEFARY V2L T IDED Iy T2 R L E T, FLEERLE T,

RDINTA =RV ADRE TS, PRY RPEFARY V&R UET, 7RV NIRRT > & IR
RNY U P—HEICHKD . BRTICNEFRS NI DED 7 Uy ZICBINESh 3 7Yy ZOIEEHR TH S

ZEDERTEXT,
FIEEHUET, WEKLIEFHLWI Uy THMDEO Yy FICEBIMESh 1200 )y
ELTRTFSNE T,

TR RIEFERE T 1DBD Y Uy FICEFHIROED Iy T% B
[CBIITEEY,

N 588

18 19 2 2

FRYRIERRS v &2 LT LW Uy TZERRICNERS NI Uy FITBMTEER T,

Blackmagic Duplicator 4Ky %

FELQARY NSRS ZERIC, SRIBEICKDINEEAFRTLTLEDBWES, O hA—=)L/RILE
Ov I UWEEDHDET, Fle. TAY—F—Y TCEWLEAL -7y M E->TUERZE R LA
WES, sy bV NA—)LEAY I TEDZ EIRIERICERNTT,

MLOCKy MY VEFEZIE. K1y hOOy Ve M UTEML/EM L TELI, A O—ILD
Ay U ZfRRY BIcid TLOCK) MY Y E2MERELI 2EAH D, T2y hOOY I ZR>THE
BRUCUESHREEIKIFIZHDEE A,

Blackmagic Duplicator 4KZ[w 735 :

Blackmagic Duplicator 4KD Y hO—JL/SRILICH D TLOCK) IR V=L E T,

A=y OOV I %EBRERT ZICIE. TLOCK) MYV ERBULULET, 2WERMALIT &, 12
NoOy U ISEREINEY,

NN Sa8 [

Blackmagic Duplicator 4AKOAY NA—JL/INRILZAY I T5IET,
SRIEENC KD UNERDHF T Z B E F T,

Blackmagic Duplicator 4KMD w27

44



EHDOI=Y N eTAI—F— VR

25 EDSDA—RICUER UTc WS E, B8 DBlackmagic Duplicator 4K&E T+ ¥ —F 1 —VIER T
F9, TAYV—Fr1—rTERIZE ALETAESELZIZY M5 ILOOP; SDIARIF—THETE,
E5|C 'REMOTE) A7 —RHETRS-4227OR LA FER LTIy NEDB@BIENTRE T,

B DBlackmagic Duplicator 4K% 574 IV —F 1 — i35

DB-9ORIFT—D—RMBRIYTFILT—TILEFER LT B¥IDI=Y hDRS-422 "REMOTE
OUTy iR—h%Z, ROy ~® "REMOTE INy R—MNTEHRLE T, DB-9OOAXRIFT—DIUTIL
T=7)E BIFELDAVE1—F = 3y 7P, ETAEMERERE T—RINICAFRIAETT,

BYID1=y kD LOOP; SDIEAE2DHD L=y hDSDIAHICIERLE T,

INREIFTEMIIRTTT | KDL <DBlackmagic Duplicator 4KZ#E#E LcWBEIE. TREMOTE/
LOOP; HAZEXRDI=w ~®D 'REMOTE/LOOP; ANICEEHLTWEEXT,

p — AL—71zvb
O AR ccre o REM, 7RY V%

N . AVNCT B EIDRID

o [ &P LY MCHEVET,
S I AL—71z=vh
AR ccrele REM, TRy > %

(== AVITT B EIDRID

o | o&e sEr 22 RICHEWET,
@) — I NAY—1=vh
AR ccre o TREM; 7RY > %

1 A7l o=

gy | & YR ORS AT

EINTDIZY M=
OV MAO—ILTEXT,
HEH#DBlackmagic Duplicator 4K%E T4 Y —F Tt —VE#H T BIClE. 1EBDSDI

IW—THEAERDIZY hDSDIANICEHE LR T, Bk, 18B D 'REMOTE,

HAOERODI=Y ~D '/REMOTE; ADICEHRELET,

M.

Fr—yTEMEEAL =721y D 'REM; R >~
EZHTEBEOIZY M SYUE—NIY MO=ILA
AEEICRDET,

2 2

FE IRTOAL—J21Zy by rA—)L/SRILT TREM) R V=L T) E—
NIOVRO—ILZBHICLTLEET W, TREM) IRY VIdBERICRZ ERTULETD,
HE5—ERIEEMICHRDES,

BROIZY N ETAY—F T —VER

45



A=Ay MISITRTDIZY hEIY MO—)LTEZ I EEERT D6, RFRORTICT A MY
FETSERVWTULLED AL—TIAZY DIV RY—I Y MRS TWERWEE Y RXY—I1 2V kD

TREMy IR VDA ZICE>THED, AL—T2Zvbh® REM; IR YDA VICHE->TWR I &
ZHERLTLEE W,

LCDX=31—:87F

Blackmagic Duplicator 4KDFRTDEKE L. ¥ FA—JL/ISKILDLCDAZ2—EY TRRY V& EST
EETEXI, VIMNRIVIFLCODEY A RICEEBESNTHD, LCOX Za—[CRRSNREIC
ML TRIIULET,

REDEE:
Y RA—JL/XRILD MENUy R Y Z U TCLCDA Z 21— R EZHEX T,
XZa—DY TRV EFESTAZa—%FET—RUET,
HEERIRLICS, Changey XZa2—DY 7 hRY UV ERUET,
HREZHEL, Set) ZHUERZBEELE D,

Back) AZa—Y T7MRYVE R X 22— —T Y ADIDEICRZD T, WO THZEEEF vV /)L
TEFY, HBDWEA>MAO—)L/RRILD TMENU; RY VEIRULTHLCONR—ALAR T —VITED £,

Record) RETIE, ETAY—ROEE, v hL—bDRE. MU AH-ERDOBEML/EIE, SDI
H—ROTA— v D AIRETT,

E'F#4Y—X (Video source)

RE%E L. Optical Fiber SDI ModuleZ A YA ~—)LLTWBIHE, SDIAN/KT 7A/\—AHDEIR
IERLET,

d—7 w7 (Codec)
Blackmagic Duplicator 4K TOUERICERT 2 1—T v I %H. 264K /clFH.265EMEIA—T v I/ M5
ERUET,
BI1—TyvIDFHMITTRZSRLTEI W,
H.264

FEEICELLERESNTWAERI—T VI T BEET 7T A XD ZADMBENRTVWET,
BEIOEBICESNIcBE#EEIE. DR THEHDRBREX TCOH 264 TEBSI NI T 7
TIVEBETEXT,

H.265

WHTENEEBERDI—T VI T H264L HRUTCREIUETA 7 77IL DA XDEEHE
NTWET, H. 265 SEEYUItra HDOEFEICEWTWE T BEICIELDFLW 7T
TPN=RILT7HRBERIENHDET,

EE H2645H.265MDEWCET 2 MIE. CON=Za2 7LD R, By aveaSs
LTS W,

LCDXZ=3—R7F

46



Ew kL —k (Bit Rate)

EYhL—RREF. SDA—RICNFTIETADBREBERBEZRELE T, UTD3ID2DA T3>

M SBRTEET,
High

RNROEMEET. REMEOETAZRWMGEDA T3,

Medium

BEEBEDAA—Y T SDA—RICLDZLDETAZIERLIcWEEDA T3,

Low

SEHERDERZWNWINES, SDA—RICHEBRD Z<OETAZIFRUWEEDA T3
Yo CDREFAAXA—IZRRRICEMT 57cH. BICRAZEMZ—F 77 hDE

U2BaNHnET,

EE WNEH.265T Yy d—5—E. BFOEHET Y/ OV —%2FRALET, DD,
BIROT—YET BEBEDOETAZNFCEET, KEZE Low) ICLTH.
FEAEDETAEHNE TCRIFZMBEDINERN FIRE T,

ETAT7A—<vhDEYRL—K

EFAT7A—TYE

2160p60

2160p59.94

2160p50

2160p30

2160p29.97

2160p25

High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

Ultra HD

EvkL—b (Mb/s)
H.264

90
75
60
90
75
60
85
70
55
60
45
30
60
45
30
50
38

25

EvkL—b (Mb/s)

H.265

50
40
20
50
40
20
48
32
16

30
20
10

30
20
10

25
20

10

LCDXZ=3—R7F

47



EFA 7A=Yk

2160p24

2160p23.98

EFA7A—TvE

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

1080i50

1080p30

1080p29.97

EvhL—NERE
High

Medium

Low

High

Medium

Low

EvkL—bEE
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

Ultra HD

EvkL—b (Mb/s)
H.264

50
38
25
50
38
25

EvkL—b (Mb/s)
H.264

50
40
30
50
40
30
50
40
30
50
40
30
45
35
25
45
33
25
30
22
16

30
22

EvkL—b (Mb/s)
H.265

25
20
10

25
20

EvkL—b (Mb/s)
H.265

20
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EvkL—b (Mb/s)

EvkL—b (Mb/s)

ETFAT7A—vk EvhL—RIEE H.264 H.265
High 25 15
1080p25 Medium 18 12
Low 12 10
High 25 15
1080p24 Medium 18 12
Low 12 10
High 25 15
1080p23.98 Medium 18 12
Low 12 10
High 30 15
720p60 Medium 22 12
Low 15 10
High 30 15
720p59.94 Medium 22 12
Low 15 10
High 25 15
720p50 Medium 18 12
Low 10 10
SD
EvhkL—k (Mb/s) EvhkL—k (Mb/s)
EFAT7A—vk EvhL—REEE H.264 H.265
High 20 15
625i50 Medium 15 12
Low 10 10
High 20 15
525i59.94 Medium 15 12
Low 10 10

U A—UNER (Trigger)

RNUH—REIF. MUT—INEFEEEEB ML LE T, 2hic kD, Blackmagic URSA MiniZk E DD SDI
KSR DN ERINY > % {8 57C, Blackmagic Duplicator 4KDUNEREIAZ N H—CTEBLSICHEDET,

None
NUA—IN SRR T BAIMELE T
SDI Start/Stop

DA TV 3% FEIRT D&, Blackmagic Duplicator 4K|ESDIEESRDINERRY > Z 3 UTBE
ICNERZRIRLE T,
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) Z (. Blackmagi URSA Minil&, SDIEAZNUTEICIERN Y A—EBZEELTVWET,
ZDfcéh, AASTUNERNY > %3 & Blackmagic Duplicator 4KIZINSEZBIE L. BEINE
Ry VBT ENEFEEELEUFE T, URSA MIniThUH—ISRIEEEZ BT ICT 21 DICKEE R
BIINEIHDET o LN U, M A—ERICRHIELTWSZ DD = FER LI WSEIE.
ZOHERDBREA —21—ZFEALT. SDIFB/AZIENA—IEEZBMEL T 2RENEDET,

Timecode Run

AL TVLSSDIEEEEAISDIFEAMELE b Y H—UERITTHIG LT WA WS A, Blackmagic Duplicator
AKNTALAT—RZERHB LIS T IR ZRIAT DL ORETEEY, XX, $HBSDIAXZ
% Blackmagic Duplicator 4K(ZIERLTH D FDHXSH lRecord Runy ¥ LAT—RICHRES
nTuwnid, Blackmagic Duplicator 4KDUNERFIRZE N H—TEEX T, AXTTPNEFEZELET
& FALT—RDUEFZ DT, Blackmagic Duplicator 4K TOINERHEIELE T,

INIEFERE ITERREEETI A FHEITDHEBRD YA LI—REREMN Record Runy I7%>T
WBZEZENTRERLTLIEE W, 7/ ATO—RERED TBZ) (Time of day) j ITERESINLTL
2IEE. FENICY A LAd—RAH SN, Blackmagic Duplicator 4KHY kU H—INER S Nl
TUESOTEZDITTLIESZ W,

H—RDT7+—< vk (Format Cards)

Blackmagic Duplicator 4KD7 #—< v MMEREEFERITNIL. RR2SMDH—REZRBICT7A—< v b
TEXY,

H—KRE7Ax—Tvhd3:
Oy hO—JLSRILD TMENU) 7R V& IRUTLCDA Z2—%AE£ 9,
Recordy X=a2—Y 7 Ry VEBRUNREEEZRZET,

EEDOXRHY 7hRYVEBUT, TFormat Cards) 828 EANEFES —KU. TFormat,
MY VEBUET,

N—RDT7A—T YR EERIT DAY E—IDRRINET, £l COBREFIRDEEHZWNE
WSEEEHRTREINET, SDH—RIZELTREWT—IHBA->TWVWBIHEEIE. CDBEEE
TI3RIICT—9%/\y I 7y 7UTLIEE W,

Format) Z# U TIRIFZELEX Y, Cancel; Z#UT Record) REICRSIEHTEXT,

H—RRTA—TvRENTVWBRE. RTF—YALEDA I —F—hEE AWMU, LCDICT
O LRAN=—DRREINET, T—ROT7TA— VI ETUIEB RT—FRAA VI T—5—
DERITHD LCOAZa— 17— YD ETUNERTEBREICETEWVWST RN
AANKRREINET,

TOK; #HULET, v bA—JL/SKILD ™MENU) RY V&L TR—LARIY—VICEDE Y,

fSettings) AZa—I&, DHCPOA /A T IPPRLA Y TRY R RI T—R I A REBRE,
Blackmagic Duplicator 4KD &y hT—JREDEBIFERALZE T, Blackmagic Duplicator 4K%&EXw
TD—JICERTZE, TelnetREDY—RN—FrBOEBY JhZFE>C1ZyvhEUE—RT
YhO—=ILTEEY,

DHCP TON;

Xy T — 4RI IC, Blackmagic Duplicator 4KZEBEEINICRBERBEICTELOREITIHEE
TONJ ICUZE 9, DFD. Blackmagic Duplicator 4Ky KT — 7 EDINTDIERT/\1 A% HEZE LT,
IPPRLRAZHREL. RELOBMENECBVELS. ZOMORY NT—IREEBRLUET, IhILIE

BICEEEOEWVEET XY NT— IR EZHEN DRRICERTEET,
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DHCP TOFF;
XY RT—VBEEINTYZa 7L hO—)LUIEWEA. DHCP% TOFF) (L35 &, PP RLA B TRy
"R T—R I A RENTENZ2TFITANTEEY,
P7ZRLR B ITRYRINRI. T—RDxA
DHCPMH TOFF, IC>TWBIHHE. INSDREEN =17 I TEETEET,
BFI71—ILRORE:
EADY ITRAZ2—RY V% FESTEBUCWEEFET7r—ILREEIRL, "Change) ZULE Y,

EADY IRAZa—RYVEBULT $EEZ LT TIFLES, VIMNRY Y AZRBLT S B
HEAE—TAICEECEET,

Save; UL TEEEZEELED,
VIRXZ2—RY V& EN, ZOMDY—T U RIGEATREREBEEZETUET,

IP Address

192.168 . 24 .250

Confirm Set

LCD® TSettings) XZa—TCRYNT—VREZLZETES
DT, TelnetrRED Y —RK/N—F A/ BOEEY TR EFST
Blackmagic Duplicator 4KZ= Y hNO—)LCE £,

]

ETHERNET

Y7 ISKRILDA— Ry hR— MNEA TBlackmagic Duplicator 4KZ&E Xy R — 2 1TIEFH LT EE W,

BIAZ1—REF. BEOEY ML —h BREICIERUZ 7 7IILDOZHL Xy NT—270R58, RSV 7o
FDIN—I 31, SERDBlackmagic Duplicator 4AKDHEERRKULET,

LCDXZ=3—R7F
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Blackmagic Duplicator Utility

Blackmagic Duplicator Utility’/) 7 k7 = 7 (2. Blackmagic Duplicator 4KDRERY 7 kI 7 DTy T —hk
P, BUEFRT7 FAILICTRNILERF TSN T 7R T L T4V I AREDEBIFERLET, 2OV TH
T 7 %% > 0—K U TBlackmagic Duplicator 4K%& 7 v 57—k U, RfiEfcldiE S NIEE = E A
FTEIEEREHULET,

BH/N\—Y3>0Y 7 U 7I&. Blackmagic Designtfih— eV —m55 OV O—RKRTEEXT,
www.blackmagicdesign.com/jp/support

Mac OS XTHREY 7 NI 7% 7Y T —Rd %!
Blackmagic Duplicator Utilityx2 4 o> O—RNUTEERELE T,

T4 AT A X—I % FELTBlackmagic Duplicator Utility Installerz#28iLE g, A7) —ED
BRICEVWE D,

EB#HTDBlackmagic Duplicator Utility%x -1 > X k—JL L7c 5. USBS —2)LTBlackmagic Duplicator
AKEAVE21—9—=HERLE T,

Blackmagic Duplicator UtilityZZZBIL, ILWEREFM Iz I Uy I U TR EEHZRAEET,
Blackmagic Duplicator 4KICHWI\—=Y g hABEniziHa. "Update Now; 71 IV HVR
REINFET, "RRSNEFPAAVEIIVIULTHIBY Ih0 727y TTF—MUET,
Blackmagic Duplicator 4KICERHIDY 7RIz 7N A VAR —=ILENTWREEAHT
ZEFHDFEE Ao

WindowsTHRIERY 7h Dz 7 &7y 7T —h9 %!
Blackmagic Duplicator UtilityZz ¥ 7> O—RUTHELE T,

[~ =2 7)L& L UBlackmagic Duplicator Utility-f > 2 k—Z —% &% Blackmagic Duplicator
Utility 7 A )L —DERTEX T, AV AN—F—%F T )y oL, BEICK RSN BIERIC
ESTIVAM—ILULED,

B#TDBlackmagic Duplicator UtilityZx - > X ~k—)L U7c 5. USBS —7)LTBlackmagic Duplicator
AKEDVE 21— —%HEHELET,

Blackmagic Duplicator UtilityZ &8I L. FLWEREFZAM AV 7Yy 7 U TR EEEZREEX T,
Blackmagic Duplicator 4KIcHWI\—=Y g hRBEhiziHE. "Update Now; 71 IV HEK
MRENET, RRSNEFAAVEIIYY I ULTHRTBY 7872727y 7 T—MUE T,
Blackmagic Duplicator 4KICRHFTDY 7RIz 7MY ARN—=ILENTWSHEHIEAEHT 200
BEHDHFEEA

T7ANET LTy I RSEENFRERD T, FWERT 7ILIE TNV TREBICHBI TEE T, File
Name Prefix) fREERY 7 2% 7w LT, FILWEBIZAHLE T, TN T, Blackmagic Duplicator 4K
TROVVY THWERT D& T7AINAIINRAY A XU &Rl 7Yy TESHABOIMOEFT
BHREINFET, INSOBFRF NGy FEITEMUET,

Tl EAL—TAZYRDUE—RMRYVEAVICLTHOEYRY =AY RNDT7AINETL T4V IR
REEEEITEDIEC TAV—F—VERLEIRNTOIZY OISR 7 7AILICHERICEC 7 71
WEZEFERTEEY, IhickD, 7V FTHEIERT ZBICIRNTOIZY MDIRTDOA—RDT7 741
IWBEH—CEET,

Blackmagic Duplicator Utility
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Z 723> DO0ptical Fiber SDI
ModuleZz1 A=l

SDIETAZXT 7AN\—BETERLULWEG. A 7> 3> DO0ptical Fiber SDI ModuleZz A >~ A ~—
JLUE T, SMPTEEERLD 3 5Kk BSFPH T 71 IN\—F I 2—)LH 1 VA N —JLBIRE T, Blackmagic Design
RESIE CHBATEE T, EY1—/LId. Blackmagic Duplicator 4KDY FZ/)RRILICAEES NN T 710
IN—4—VICELIAMFE T, Optical Fiber SDI ModuleZA VAR —)LTBE, TURTYRA—FT4AD
DWESDIETAZIEBICRWI—TILTEETEXR T, KENZEMOIL—TFEFTAOARII—EULT
FERTZIEHTEXT,

3G-SDI/6G-SDIN T 7 A IN—1R EEEXL T 7A=YV AT LEFERALTWT, FNULEDORAE—RHBNNE
BWEER. ARAAYMEEREDEY 2—ILEA VAN —)LFZZETIARNZHIBTEE T,

Ry
e Oy l’\;

72 3>DO0ptical Fiber SDI ModuleZ+ Y AK—)LF 3 ESDIET AN T 710/\—
BHTERTEET

Blackmagic Duplicator 4Kid. RFIICEf SN TAIRII—%FERALETH, SDIEKT 7A/\—
EMAEFRLUTWSIHE, LCDXZ2—0 Video Source; EETEIRT DI ENTEF T, FHMIE.
TRE, o YavESRBLTIES 0,

A7 3> DO0ptical Fiber SDI ModuleZ A > X ~—JL
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RS-4223>O—)b

RS-4222 5 & —Rl&, Y UZILTvFOY MO—/LOBGRIZEE T, 1980 FER VBN SEZLDREFT
RASNTWET, BELKDTYF VTP ITAY— /YT ITA4T— BEA—R A=Y VB
RETEASNTWET, Blackmagic Duplicator 4Kld, TDRY Y —REZHR—NLTWBD T W
EA—RA—=2 3> YE—RIYMNA—IILIRT L ATV 2—)LIERV AT AL ZUTCERITHI VUL
feHS5WBEEODHAILAIY NA—ILICHMIADZENTEET,

98 7 6
®ME B*®AE 25 25 TIVR
(= () -) () %
2 7 8 3 1,4,6,9

JE—RNHADIRIY—DRS-422Y E— MV HEfE

Blackmagic Duplicator 4Kld, ZEFRIELEDSony" B ') E—IRS-4227 v F ¥ hO—/LIR— M ZEHL
THRDRS-42WBIE—RIVMO—F—ICELWEY TERTEEXT,

HIRDIE V=TI EFERERETI N T—JIEEORCE Y ESEENZEFNZENERSINTWS
MENHDE Y, FRTIEEDRENELSTRD, hAYLT—T IV AR T 25 1E. MEDYE—
NEABCRERZ S8 U, Transmit (Tx) E > H'Receive (Rx) EVICEEHiSN D &EERLTIZS N,

#EBRS-422 0> MO —Z—%Blackmagic Duplicator 4K 52 & T A=Y hDRY U &IT &
< 1ZybhZYE—FIYMA—ILTEXT,
A& NA—F—®MRS-42247—7)L %, Blackmagic Duplicator 4KDYE—kA A (REMOTE
IN) [CEERELE TS
Blackmagic Duplicator 4K > kO—)L/SRILT TREM) ERSNfcUETE—RRY V&L,
VE—hTyFIAVbO-LEBIICLET,

Z T, Blackmagic Duplicator 4KDUNERE KU 7Ry RINERORE/EEZ U E—R IV NO—LTEXT,
KI5 FBRS-422AV Y RD UM, RR—I D TSupported RS-422 Commands; £V 3>
ZERULTIEE N,

c@R)e

REMOTE IN

.

MNEBRS-4220 > hO—7F—%Blackmagic Duplicator 4K®M REMOTE IN;
ICERLT 2=y hZ2UE—RIYMO—ILTEED,

RS-422J>kO—Jb
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o o o

O

o]
BadmagccesnQ

O

Blackmagic Duplicator 4K > hO—JL/SXRILT TREM Ry V&L, YE—RTyFa>rhO—IL
EEMICLED,

(@n]
(@n]
(@n]
(@n]

0000

Supported RS-422 Commands
Command Reply No Remote Notes

0 - System Control

NTSC: OxFOEO
0x00 ox11 DeviceTypeRequest PAL: OXFIEO Enabled
24P: OxF2EO

1 - Slave Response

0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
0x21 0x02 Append Acknowledge Disabled command - an extra

payload of 0x00
indicates append

4 - Preset/Select Control
ignored, Status bit

0x40 0x40 AutoMode Off Acknowledge Disabled
remembered
i d, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled e arus bl
remembered
0x61 0x20 StatusSense StatusData Enabled

7 - Sense Reply

Please see “Status
Bits” sheet: Limited to
9 bytes of status,
silently truncated

0x70 0x20 StatusData - -

RS-4223>kO—)L



Bit 7

Byte 0 0

Byte 1 Standby

Byte 2 0
Auto
Byte 3
Y Mode

Byte 4  Select EE

Byte 5 0
Byte 6 0
Byte 7 0
Byte 8 0
Byte 9 0
Variables

Cassette Out
Local
Standby
Auto Mode
Full EE

Select EE

Bit 6

Full EE

0

Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Cassette out 0 0 0 0 Local
Stop 0 0 0 Record 0
0 0] 0 0 0 0
0 0] 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Set if no cards are ready to record

Set if in local mode (no remote control)

Set if one or more cards are ready to record
For compatibility only

For compatibility only - always on

For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol
Baud Rate
Start Bits
Data Bits
Stop Bits
Parity Bits

Parity Type

Based on Sony 9-pin protocol
384K

1

8

1

1

Odd

1—Yxy NERTUVE—-FI>V MO

Blackmagic Duplicator 4K(&. Blackmagic HyperDeck Ethernet ProtocolDFFXARAR—ZX AV K%
FERLT. I—Yxy MEARTASHS I MO—/LTEE T, HyperDeck Ethernet ProtocolZ{ERT %
ZET TelnetR EOBEIBY 7 kD 7 TBlackmagic Duplicator 4KE AV E 21— —h5UE—RIV K
A=) TEZREF TR MEO/N—RT 7 AV MO—JUISRILEARYLEILRLTTOYZIV T U,
Blackmagic Duplicator 4K&EEIL TEX T,

A=Yy MEBTUE—NIYNO=I
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RRBAZRILY )a—rayvzRARELTC AV E 12—y —PERO/N\—R Uz 7Y O—ILT/I\1 X,
ISICIIBUEBPH#fE TERINSZKE Y AT AN SBlackmagic Duplicator 4KZE Y hNA—)LTE
F£9, FIZIE ArduinovrZ7A3Y hO—5—3/NEB Y —F v MR—R T V=LK &SN BHRR
MR=RTAHARIVAZXTEE T, V—ILRICIFZLLDBEENH D, TNENHFABRIARII—ZBHLT
W9, Blackmagic Duplicator 4K= > hO—/LF B (ClE, A—H Ry MG —ILRDBARETY, 70
TSIV v EBH U —ILRZBINT 2 EHTEERT | Arduinov70dY cO—5—(&
Ty RFYyIHBET, MEHEL BRBA—T VY =TI, ArduinoY 7hD 727005309
U7t 1. Arduino% Blackmagic Duplicator 4KD A —H Ry hR— NIRRT 2=y by
RAO—ILZTCICRBTEE T,

ArduinoR/Z7 0V A—Z—0T7O7 SV 7 CiE —RWBRCEEBZFERALEI, AvhO—5—%
702X 249U, HyperDeck Ethernet Protocol% 8 L CBlackmagic Duplicator 4KANDIOY > K%
NIAH—TELET, HR—FINTVNZIRTOIAT Y RIE, RR—ILIED Blackmagic HyperDeck
Ethernet Protocoly EZ ¥ avIicEHINTWET,

ArduinolcfttDIRIR S —ILRZIBINT 5 & T AR EENMERTE X9, flZIE. WEoOy ¥
%#3BIN9 i, Blackmagic Duplicator 4KICHFEDRREICINERZ BRI T2 L5 O—7—%270O
IV TEFS, COMBEIREFIV T —BRNOETAZRT Y 1—/LINERT BERAREICEF T,
0T/ AV IREDEL ZLDFEAAENEZISNE T, AEr—Y Ry IV O—5—%
HATLEILRUIZBBICIE. ZORBE T OEEMEZE N

BluckmagicDuplicatorControl | Arduine 1.8.5

Finclude <wPL.h>
.

#include <Fihernet hs
/4 Enter @ MAC address and LP address for your controller below.
/4 The TP address will be dependent on your local network

byte mac[] - {8x08, @xAZ, @xDA, @x@F, @x17, @xEf};

byte ip[] = {192, 168, 28, 284}; J/TP wddress of Ethernet Shield
byte server[] - {192, 168, 28, &5} #/1IP address of Duplicator
EthernetClient client; /#Give the ethernet client o name
void setup()
Ethernet.begin{mac, ip); //5tart the Ethernet conmection:
client, connectiserver, 9993): A/Connect to Duplicator on port 9993
void loop()
while (client.availoble(Q} /fkead the Uuplicator Preamble
¢ char € = client.read(y;
}
client print(“record: name: CAMERAL\x$a"); //start Luplicater recording a clip named Camcra 1
deluy(60000) ; /Mait a minute
client . print€"stap\xa®); /#5tap recoding
while (13; //Do nothing until program starts again

ArduinosA—H &y by —IL REFERTZ OO LS Ic, HEE1—H Ry N
dAvhO—>—%700 53097931883, HeperDeck Ethernet Protocol
Y77 LY 2 FERLTEIY MO—LICRERIOT Y RERIRLTLES W,

A=Yy MEBTUE—NIYNO=I
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FDOTAYRIDI—RIFZRDR—IICEH SN TS DT, Arduino IDEICIE—&R—ARTEET,
Z M — R TArduinoh’Blackmagic Duplicator 4KIZXt UEIE T 2 IV Y Rid, 19 BUNER L. ISR E1E
LT RIeZAT L0 RBEIBETHDOEVWSHATT,

/*

Telnet client Blackmagic Duplicator 4K Control Circuit: *

Ethernet shield attached to pins 10, 11, 12, 13

*/

#include <SPI.h>

#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, O0xDA, O0xO0F, 0x17, OxEF};

byte ipl[l = {192, 168, 28, 204}; // IP address of

Ethernet Shield

byte server([] = {192, 168, 28, 141}; // IP address of Duplicator
EthernetClient client; // Give the ethernet

client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();
!

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip
named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Blackmagic HyperDeck Ethernet Protocolld, TFARAR—=XD 7OV T, &H &ldBlackmagic
HyperDeck T« A7 LO—4—%A—H Xy hR—MERTIY MNO—/LT BDICBHEEINIZHDTITHN
Blackmagic Duplicator 4K ¥ hO—JLICHERTEE T,

Blackmagic Duplicator 4KIZUXERD &% 3E1T9 B8, HyperDeck Ethernet Protocol D g RTDIN YV
RIZHEHDE A, > TZDEY 3> Tl HyperDeck Ethernet Protocol% Blackmagic Duplicator 4K
TEAIZRICEEDHZ IV RERTTLTVET,

Protocol Commands

Command Command Description
help or ? Provides help text with all commands and parameters.
remote Queries the state of HyperDeck’s remote control mode.
remote: enable: true Enables remote control.
remote: enable: false disables remote control.
remote: override: true Turns remote override on.
remote: override: false Turns remote override off.
quit Disconnects HyperDeck server.
ping Determines HyperDeck server is responding.
record Starts recording.
record: append: true Starts appended recording.
stop Stops playback or recording.
commands Lists all supported commands in an XML format.
notify Queries the current state of all notifications.
notify: transport: true Enables transport notifications.
notify: transport: false Disables transport notifications.
notify: slot: true Enables slot notifications.
notify: slot: false Disables slot notifications.
notify: remote: true Enables remote notifications.
notify: remote: false Disables remote notifications.
notify: configuration: true Enables configuration notifications.
notify: configuration: false Disables configuration notifications.
slot info: slot id: {slot ID} Provides information about a specified slot.
transport info Provides information for the state of the transport.
configuration Queries the current configuration.
configuration: video input: {“SDI”, | Configures video input.
“optical”}
watchdog: period: {seconds} Configures the watchdog.
Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use XML
to confirm the existence of a specific command based on the firmware of the HyperDeck you are
communicating with. This helps your software user interface adjust to the capabilities of the specific
HyperDeck model and software version.

=Ry MEBETUE—-FIYbA-L

59



Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax

The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an ascii

CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "«!" symbol.

Command syntax

Command parameters are usually optional. A command with no parameters is terminated with a new line:
{Command name}+

If parameters are specified, the command name is followed by a colon, then pairs of parameter names and
values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {vValue} {Parameter}: {Value} ...«

Response syntax

Simple responses from the server consist of a three digit response code and descriptive text terminated by
a new line:

{Response code} {Response text}+

If a response carries parameters, the response text is terminated with a colon, and parameter name and value
pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:¢!
{Parameter}: {value}+

{Parameter}: {value}+!

|

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok+!

Other successful responses carry parameters and are indicated with response codes in the range of 201to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error
101 unsupported parameter
102 invalid value
103 unsupported
104 disk full
105 no disk
106 disk error
109 out of range
110 no input
111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes
The server may return asynchronous messages at any time. These responses are indicated with response
codes in the range of 500 to 599:

5xx {Response Text}:+

{Parameter}: {value}+

{Parameter}: {vValue}«
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:+!
protocol version: {Version}+

model: {Model Name}+!
o

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently, they will
receive an error and be disconnected:

120 connection rejected«

Timecode syntax
Timecodes are expressed as non-drop-frame timecode in the format:

HH:MM:SS:FF

Handling of deck "remote" state
The “remote” command may be used to enable or disable the remote control of the deck. Any attempt to
change the deck state over ethernet while remote access is disabled will generate an error:
111 remote control disabled+!
To enable or disable remote control:
remote: enable: {“true”, “false”} ¢!

The current remote control state may be overridden allowing remote access over ethernet irrespective of the
current remote control state:

remote: override: {“true”, “false”} «

The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no parameters:
remote+
The deck will return the current remote control state:
210 remote info:¢
enabled: {“true”, “false”}«!
override: {“true”, “false”}+!
pu}
Asynchronous remote control information change notification is disabled by default and may be configured
with the “notify” command. When enabled, changes in remote state will generate a “510 remote info:"asynchronous
message with the same parameters as the “210 remote info.” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:

quit+
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:

ping+!

Getting help

The "help" or "?" commands return human readable help text describing all available commands and parameters:
help+

Or:
24!

The server will respond with a list of all supported commands:
201 help:+
{Help Text}+!
{Help Text}+
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop+!

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands+

The command list is returned in a computer readable XML format:

212 commands:

<commands>+
<command name=".."><parameter name:“..."/>...</commar1d>4—J
<command name=".."><parameter name:"..."/>...</command>‘-'
</commands>+
|

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To enable
or disable transport notifications:
notify: transport: {"true", "false"}+!
To enable or disable slot notifications:
notify: slot: {"true", "false"}+«
To enable or disable remote notifications:
notify: remote: {"true", "false"}+
To enable or disable configuration notifications:
notify: configuration: {"true", "false"}+

Multiple parameters may be specified. If no parameters are specified, the server returns the current state of
all notifications:

209 notify:+!

transport: {"true", "false"}+
slot: {"true", "false"}+
remote: {"true", "false"}+

configuration: {"true", "false"}«
o
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info+!
The server will respond with:
204 device info:+
protocol version: {Version}+
model: {Model Name}+
unique id: {unique alphanumeric identifier}+
p

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}+
The server will respond with slot specific information:
202 slot info:+
slot id: {Slot ID}«!
status: {"empty", "mounting", "error", "mounted"}+
volume name: {Volume name}+
recording time: {recording time available in seconds}+!
video format: {disk’s default video format}+
o

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous message
with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info ¢
The server responds with transport specific information:
208 transport info:¢
status: {“stopped”,”record”}+
display timecode: {timecode}+
timecode: {timecode}+

The “timecode” value is the timecode within the current timeline for playback or the clip for record. The “display
timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some deck modes.
Asynchronous transport information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in transport state will generate a “508 transport info:” asynchronous
message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080i50
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration+!
The server returns the configuration of the deck:
211 configuration:«
video input: {“SDI”, “optical”}«
P
One or more configuration parameters may be specified to change the configuration of the deck.
To change the current video input:

configuration: video input: {“SDI”, “optical”}«

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the connection
if the client is inactive for at least a specified period of time.

To configure the watchdog:
watchdog: period: {period in seconds}+!

To avoid disconnection, the client must send a command to the server at least every {period} seconds. Note
that if the period is set to O or less than O, connection monitoring will be disabled.
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Bienvenue

Nous vous remercions d’avoir fait 'acquisition du Blackmagic Duplicator 4K.

Nous sommes ravis de pouvoir présenter le Blackmagic Duplicator 4K, car c’est une solution qui vous
permettra de distribuer du contenu Ultra HD de haute qualité directement a vos clients. Le duplicateur
enregistre sur 25 cartes SD indépendantes dans tous les types de formats SD, HD et Ultra HD jusqu’a
2160p60 avec une compression H.264 largement utilisée ou une compression H.265. Vous obtenez
ainsi un contenu d’excellente qualité a des fréquences d’'images élevées et a un débit suffisamment

bas pour utiliser des cartes bon marché et bénéficier d’'un enregistrement plus long.

Le Blackmagic Duplicator 4K est tres facile a installer et a utiliser. Le panneau avant integre un
écran LCD et des commandes pour vous permettre de modifier les paramétres et de contréler
I'appareil. Vous pouvez également contréler le duplicateur a distance via Ethernet ou en le
connectant a un port RS-422. Il est également possible de fabriquer votre propre solution de

contréle et de contréler 'appareil a I'aide du protocole Ethernet Blackmagic HyperDeck.

'encodeur vidéo H.265 intégré enregistre de la vidéo haute qualité en temps réel sur des
cartes SD peu onéreuses dans des formats vidéo jusqu’a Ultra HD 2160p60. Vous pouvez
ainsi enregistrer de la vidéo Ultra HD sans devoir utiliser les cartes les plus performantes du
marché. Dans la nouvelle version 1.1 du logiciel Blackmagic Duplicator 4K, nous avons ajouté
la compression H.264. Vous pouvez donc choisir d’enregistrer des fichiers H.264, pour une

meilleure compatibilité !

Le Blackmagic Duplicator 4K mesure 1U de haut, il est donc possible de relier en chaine plusieurs
unités dans un rack portable et de les emporter sur le lieu de tournage. Vous pouvez ainsi

enregistrer simultanément sur des centaines de cartes SD.

Ce manuel d'utilisation contient toutes les informations nécessaires pour utiliser le Blackmagic

Duplicator 4K.

Consultez notre page d’assistance sur www.blackmagicdesign.com/fr pour obtenir la derniere
version de ce manuel et les mises a jour du logiciel Blackmagic Duplicator 4K. 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 tenu informé des dernieres mises a jour. Nous souhaitons continuer a

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

e &

Grant Petty
CEO Blackmagic Design
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Mise en route

Il est tres facile de mettre en route le Blackmagic Duplicator 4K !

Il suffit de le brancher a une source d'alimentation, de connecter une source vidéo et d'insérer
jusqu'a 25 cartes SD. Si vous souhaitez enregistrer sur davantage de cartes SD, vous pouvez relier
en chaine plusieurs Blackmagic Duplicator 4K. C'est un jeu d'enfant car I'appareil est doté de
connexions vidéo et de contréle que vous pouvez connecter a chaque unité située en aval. Cette
section du manuel vous explique pas a pas comment installer le Blackmagic Duplicator 4K afin de
pouvoir commencer a enregistrer simultanément sur plusieurs cartes SD.

Pour alimenter le Blackmagic Duplicator 4K, il suffit de brancher un cordon d'alimentation CEl
standard a l'entrée d'alimentation AC 110-240V située sur la face arriere de l'appareil.

Video Format

2160p29.97

Lorsque le Blackmagic Duplicator 4K est alimenté, I'écran
d’accueil apparait sur I'écran intégré.

Ecran d'accueil

'écran d'accueil affiche I'image de la source vidéo et des informations telles que le format de la
source vidéo, le nombre de cartes SD insérées, un voyant d'état pour I'enregistrement et des
vumetres pour vérifier les niveaux audio de votre source vidéo.

Branchez votre source vidéo a I'entrée 12G-SDI située sur la face arriere de I'appareil. Le Blackmagic

Duplicator 4K détecte automatiqguement le format de I'entrée et I'affiche sur I'écran d'accueil.

Les connecteurs BNC d'entrée et de sortie SDI prennent en charge les signaux vidéo jusqu'a
12G-SDI, vous pouvez donc brancher de la vidéo SD, HD ou Ultra HD jusqu'a 2160p60 sur un seul
cable BNC. Comme la sortie en boucle 12G-SDI correspondra toujours au format de votre source
vidéo, vous pouvez acheminer le méme signal vers d'autres équipements vidéo SDI, ou relier en
boucle plusieurs Blackmagic Duplicator 4K.

(|

@)

Branchez votre source vidéo a l'entrée SDI. L'audio est intégré au signal vidéo SDI.

Mise en route
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Le Blackmagic Duplicator 4K prend en charge 2 canaux d'audio SDI intégré, vous n'avez ainsi pas
besoin de brancher de signal audio car celui-ci est déja connecté via I'entrée vidéo SDI.

Vous pouvez vérifier les niveaux audio de votre source vidéo sur I'écran
d'accueil.

Vous pouvez relier en chaine plusieurs Blackmagic Duplicator 4K pour enregistrer la vidéo sur
davantage de cartes SD. Par exemple, si vous souhaitez dupliquer 100 cartes, il suffit de relier 4

unités en chaine.

Connectez la sortie RS-422 Remote située sur le premier Blackmagic Duplicator 4K
a I'entrée Remote située sur le deuxieme appareil. Répétez ce procédé pour tous les
appareils présents dans la chaine.

De méme, connectez la sortie en boucle SDI du premier appareil a I'entrée SDI du
deuxieéme et répétez cette étape pour chaque unité en aval de la chaine.

Sur le panneau de controle de chaque appareil, vous trouverez un bouton intitulé REM.
Ce bouton permet d'activer le controle a distance entre les appareils. Appuyez sur le
bouton REM de chaque appareil esclave jusqu'a la fin de la chaine.

REMARQUE Veillez a ce que le bouton REM du premier appareil soit désactivé car cet
appareil contrdle toutes les unités de la chaine. Le premier appareil dont le bouton
REM est éteint est I'appareil maitre. Tous les boutons activés sur son panneau avant
seront acheminés sur la sortie Remote, ce qui permet de contréler les appareils situés
en aval, dont les boutons REM sont activés. Tout type de produit télévisuel doté d'un
port RS-422 peut faire office d'appareil maitre car il prend en charge le protocole de
contréle a distance conforme aux normes de l'industrie.

Tous les Blackmagic Duplicator 4K de la chaine sont maintenant préts a suivre les commandes du

premier appareil.

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

REMOTE IN REMOTE OUT

(O

=
=

O

Les connecteurs Remote et Loop permettent de relier en chaine plusieurs Blackmagic
Duplicator 4K. Le connecteur Loop situé sur le dernier appareil de la chaine peut
également étre utilisé pour relier en boucle la vidéo source a d'autres équipements
SDl tels que le moniteur SmartView ou I'enregistreur a disque HyperDeck de chez
Blackmagic.

Pour obtenir plus d'informations sur la liaison en chaine de plusieurs appareils, consultez la section
« Daisy Chaining Multiple Duplicators ».

Mise en route
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Le Blackmagic Duplicator 4K utilise des cartes SD de classe 10 standard, vous n'avez ainsi pas
besoin d'acheter les cartes les plus performantes du marché. Les cartes SD sont disponibles dans
les magasins de matériel de prises de vues. Certains supermarchés vendent également des cartes
SD de classe 10.

Sur I'étiquette de toutes les cartes SD, vous trouverez un nombre situé entre
1 et 10 imprimé dans un petit cercle. Ce nombre représente la vitesse de la carte et 10
représente la carte la plus rapide. Toute carte affichant un cercle avec le nombre 10 est
une carte SD de classe 10. Elle vous permet d'enregistrer de la vidéo Ultra HD au débit
le plus élevé.

Insérer une carte SD :

Orientez les contacts dorés de la carte vers |'écran et positionnez la carte devant un des
logements pour carte SD du Blackmagic Duplicator 4K.

Poussez délicatement la carte dans le logement jusqu'a ce qu'elle soit completement
insérée. Le voyant d'état situé au-dessus du logement clignote en vert pendant que le
Blackmagic Duplicator 4K vérifie la carte. Le clignotement s'arréte et le voyant reste allumé
lorsque la carte est préte a enregistrer.

0
0)

Orientez les contacts dorés de la carte vers I'écran et poussez délicatement la carte dans le logement
jusqu’a ce gu’elle soit completement insérée. Le voyant d’état clignote en vert pendant que le Blackmagic
Duplicator 4K vérifie la carte. Le voyant reste allumé lorsque la carte est préte a enregistrer.

Pour retirer une carte, il suffit de la tenir par le bord et de la tirer hors du logement.

Lorsque vous insérez une carte, veillez a ce gu'elle ne soit pas protégée en
écriture. La protection en écriture se désactive en déplacant le petit poussoir en
plastique situé a gauche de la carte a I'emplacement le plus proche des connecteurs.
Apres I'enregistrement, vous pouvez réactiver la protection en écriture en faisant
glisser le poussoir dans sa position initiale.

Mise en route
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Formatage des cartes SD

Avant de commencer I'enregistrement, il faudra formater vos cartes SD au format exFAT. Ce format
est compatible avec les ordinateurs Mac OS X et Windows. Il est tres facile de formater votre support
a l'aide de la fonction Format du Blackmagic Duplicator 4K. Cette fonction permet de formater
simultanément jusqu'a 25 cartes SD sur un seul appareil.

Formater vos cartes SD sur le Blackmagic Duplicator 4K :
Appuyez sur le bouton MENU du panneau de contréle.

A l'aide des boutons multifonctions lumineux situés de chaque coté de I'écran, appuyez
sur Record.

Appuyez sur la fleche gauche pour sélectionner le paramétre Format cards, puis appuyez
sur Format en bas a droite du menu de I'écran.

Un message d'avertissement apparait et vous demande de confirmer votre choix. Appuyez
sur le bouton Format pour confirmer le formatage, ou sur Cancel pour I'annuler.

Une barre de progression indique la progression du formatage. Appuyez sur OK lorsque le
formatage est terminé.

Appuyez sur le bouton MENU du panneau de contrdle pour revenir a I'écran d'accueil.
Appuyez sur le bouton MENU du panneau de contréle pour revenir a I'écran d'accueil.

C'est tout ce que vous devez savoir pour démarrer ! Votre vidéo et votre audio sont connectés et
vos cartes sont formatées, vous pouvez donc commencer a enregistrer.

Les différents types et tailles de cartes SD se formatent a des vitesses
différentes, c'est pourquoi certaines cartes seront formatées plus rapidement que d'autres.

Enregistrement

Vous pouvez commencer a enregistrer immédiatement en appuyant sur le bouton d’enregistrement
situé sur le panneau de controle. Toutefois, nous vous recommandons de régler préalablement le
codec et le débit car ils définissent la qualité de votre enregistrement.

Votre Blackmagic Duplicator 4K peut enregistrer des fichiers en utilisant des codecs de compression
H.264 et H.265. Par défaut, le Duplicator 4K est réglé sur une compression H.264.

Changer le codec:
Appuyez sur le bouton MENU
Appuyez sur le bouton multifonction Record pour accéder aux parametres d’enregistrement.
Entrez dans le parametre Codec a l'aide des boutons directionnels et appuyez sur Change.

Utilisez les boutons directionnels pour sélectionner le codec souhaité, puis appuyez sur Set
pour confirmer le changement. Vous pouvez également appuyer sur le bouton MENU du
panneau de contrble pour confirmer le changement et revenir a I'écran d’accueil.

REMARQUE Pour changer les codecs, assurez-vous d’avoir préalablement mis a jour
votre Blackmagic Duplicator 4K avec la derniére version 1.1 du logiciel. Pour plus
d’informations sur la mise a jour logicielle, consultez la section « Logiciel Blackmagic
Duplicator Utility » de ce manuel.
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Choisir le codec adapté

Pour une compatibilité optimale, nous vous recommandons d’utiliser le codec H.264. C'est
pour cette raison que le codec du Blackmagic Duplicator 4K est réglé par défaut sur H.264.

Le codec H.265 est parfait pour compresser des fichiers vidéo Ultra HD de haute qualité,
mais il est assez nouveau sur le marché. En I'utilisant vous pouvez rencontrer des
problemes de compatibilité avec certains ordinateurs et équipements de lecture vidéo.

Chaque codec a ses avantages. Le codec H.265 vous permet d’utiliser des cartes SD
moins cheres, car le débit sera moins élevé et les fichiers plus légers pour une méme
qualité d'image. Le codec H.264 est un trés bon choix si la compatibilité des fichiers
est essentielle a votre projet.

Les trois options disponibles relatives au débit du Blackmagic Duplicator 4K sont Low, Medium et
High. lls vous permettent de choisir la quantité de données écrites chaque seconde par I'encodeur
H.265 intégré. Par défaut, ce parametre est réglé sur Medium pour vous offrir un enregistrement de
haute qualité et une taille de fichier raisonnable. Toutefois, il est facile de modifier ce parametre a
I'aide du menu de I'écran.

Modifier le débit :
Appuyez sur le bouton MENU.

Appuyez sur le bouton multifonction Record pour accéder aux parametres d'enregistrement.

Naviguez entre les parametres Bit Rate a I'aide des boutons directionnels et appuyez
sur Change.

Utilisez les boutons directionnels pour sélectionner le débit souhaité, puis appuyez sur Set
pour confirmer le changement. Vous pouvez également appuyer sur le bouton MENU du
panneau de contréle pour confirmer le changement et revenir a I'écran d'accueil.

REMARQUE Les débits élevés enregistrent les images dans une meilleure qualité mais
remplissent les cartes plus rapidement ou nécessitent des cartes plus grandes et plus
onéreuses. Toutefois, le fait de réduire le débit de transfert des données augmente le
temps d'enregistrement de la carte, mais réduit également la qualité de l'image.

Nous vous recommandons d’essayer plusieurs débits afin d'obtenir la qualité d'image
souhaitée avec la plus petite taille de fichier possible.

Pour commencer a enregistrer, il suffit d'appuyer sur le bouton d'enregistrement situé sur le panneau de
contréle. Lors de I'enregistrement, les voyants d'état de chaque logement s'allument en rouge. Lorsque
vous arrétez l'enregistrement, le voyant LED s'allume en vert pour vous indiquer que I'enregistrement a
réussi et que la carte est préte a enregistrer un autre clip. Vous pouvez facilement vérifier vos
enregistrements sur un ordinateur équipé d’'un logement pour carte SD ou avec un lecteur externe,
mais aussi sur une télévision HDMI prenant en charge les cartes SD et le systeme de fichiers exFAT.

Les voyants d'état situés au-dessus de chaque logement pour carte SD s'allument de différentes
couleurs pour vous indiquer I'état du logement. Par exemple, lorsque vous insérez une carte SD, la LED
du logement s'allume en vert une fois que la carte a été reconnue et qu'elle est préte a enregistrer.
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Vous trouverez ci-dessous une description de la couleur, de 'action et de I'état de chaque LED :

A . . e
> ,’_ Clignotement vert - La carte est détectée et en cours de vérification. Le voyant
—/, I\C clignote en vert lorsqu'une carte a été insérée.

‘ Lumiére verte fixe - Prét a enregistrer. Le voyant devient vert pour vous indiquer
que la carte SD est préte a enregistrer.

‘ Lumiere rouge fixe - Enregistrement. Le voyant devient rouge lorsqu'un clip est
en cours d'enregistrement.

\ ' 7_ Alternance entre lumiére rouge et jaune - La carte est presque pleine. Le
) voyant jaune clignote lorsqu'il reste moins de 3 minutes d'enregistrement
! N surlacarte.

O Lumiére jaune fixe - Carte pleine ou probléme d'écriture. Si vous apercevez une
lumiere jaune fixe durant I'enregistrement, cela vous indique que la carte SD
n'est pas assez rapide pour enregistrer des images a un débit élevé ou que la
carte est défectueuse. Essayez de réduire le débit, d'utiliser une carte SD plus
rapide ou de I'échanger avec une autre carte.

Il est important de ne pas retirer la carte SD durant I'enregistrement, toutefois le Blackmagic
Duplicator 4K essaiera de conserver le systeme de fichiers de la carte en ordre le cas échéant.
Certains systémes d'exploitation utilisés pour visionner la carte ne sont pas assez robustes et ils
peuvent détecter I'enregistrement comme étant défectueux. C'est pourquoi il est judicieux d'arréter
I'enregistrement avant de retirer la carte. Si vous souhaitez pouvoir distribuer des cartes avant la fin
d'un spectacle, nous vous recommandons d'utiliser plusieurs duplicateurs et d'arréter
I'enregistrement sur un des appareils pour distribuer les cartes provenant de cet appareil, pendant
que les autres unités enregistrent.

Appuyez sur le bouton d'enregistrement pour démarrer l'enregistrement.
Les voyants d'état situés au-dessus de chaque logement s'allument en
rouge pour vous indiquer que les cartes SD enregistrent.

(][]
HID

Les cartes SD de classe 10 peuvent enregistrer des images avec tous les
débits de données pris en charge par le Blackmagic Duplicator 4K. Vous pouvez
toutefois enregistrer a des débits moins élevés avec des cartes moins performantes. Par
exemple, si vous enregistrez de la vidéo de surveillance pendant de longues durées,
vous n'aurez pas besoin de la plus haute qualité vidéo. Nous recommandons de toujours
effectuer un enregistrement test pour vérifier que la carte SD peut enregistrer de la
vidéo au débit choisi. Pour obtenir plus d'informations au sujet du classement des
vitesses de carte SD, consultez la section « Insertion et formatage des cartes SD ».
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Ajout d'enregistrements

Sivous le souhaitez, vous pouvez enregistrer un nouveau clip et I'ajouter au clip précédent pour
n'obtenir qu'un seul clip. Par exemple, lorsque vous enregistrez un spectacle composé de plusieurs
éléments et que vous souhaitez les rassembler dans un seul clip, vous pouvez utiliser la fonction
Ajout d'enregistrements.

Enregistrez le premier clip a l'aide du bouton d'enregistrement. Appuyez sur Stop.

Lorsque vous reprenez I'enregistrement, appuyez sur le bouton + Ce bouton ainsi que le
bouton d'enregistrement s'allument pour vous indiquer que vous enregistrez un clip qui sera
ajouté au clip précédent.

Appuyez sur Stop. Le nouveau clip est ajouté au premier clip et les deux clips sont
sauvegardés en tant qu'un seul clip.

Lorsque vous utilisez la fonction d'ajout d'enregistrements, il n'y a pas de
limite au nombre de clips que vous pouvez ajouter au premier clip.

| REM

Appuyez sur le bouton + pour ajouter un nouveau clip au clip précédent.

Verrouillage du Blackmagic Duplicator 4K

Lorsque vous enregistrez un événement important, vous pouvez choisir de verrouiller le panneau de
contréle afin que l'enregistrement ne soit pas accidentellement interrompu. Il est également pratique
de verrouiller les appareils esclaves reliés en chaine afin qu'aucune manipulation sur un des
appareils n'interrompe I'enregistrement.

Le verrouillage s'active et se désactive avec le bouton LOCK situé sur chaque appareil. Il est peu
probable de déverrouiller un boitier par accident, car il faudrait appuyer sur le bouton LOCK de
chaque appareil pendant deux secondes.

Pour verrouiller un Blackmagic Duplicator 4K :

Appuyez sur le bouton LOCK du panneau de contréle du Blackmagic Duplicator 4K.

Pour déverrouiller 'appareil, appuyez et maintenez le bouton LOCK enfoncé. Apres ces
deux secondes, l'appareil est déverrouillé.

(=) [ (]
| [l

OCK|

| -

o o o o o o o o

LOCK

-

Le verrouillage du panneau de contréle du Blackmagic
Duplicator 4K permet d’éviter d’interrompre I'enregistrement
accidentellement.
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Relier plusieurs Blackmagic Duplicator 4K
en chaine

Sivous avez besoin d'enregistrer vos images sur plus de 25 cartes SD, vous pouvez relier plusieurs
Blackmagic Duplicator 4K en chaine. Les appareils partageront alors le méme signal vidéo via le
connecteur LOOP de chaque unité. De plus, ils communiqueront entre eux via les connecteurs
REMOTE RS-422.

Pour relier les Blackmagic Duplicator 4K en chaine :

Connectez le port REMOTE OUT RS-422 du premier appareil au port REMOTE IN du
deuxieme appareil a I'aide d'un cable série doté d'un connecteur DB-9. Les cébles séries
dotés d'un connecteur DB-9 sont disponibles dans le commerce.

Connecter la sortie SDI LOOP du premier appareil a I'entrée SDI de la deuxieme unité.

Rien de plus simple ! Pour relier davantage de Blackmagic Duplicator 4K en chaine, connectez les
sorties REMOTE et LOOP aux entrées REMOTE et LOOP de l'appareil suivant.

B Appareil esclave.
= Q=G ; Activez la fonction
a distance pour que
I'appareil esclave
copie les opérations
effectuées sur
I'appareil précédent.

15

@)

Appareil esclave.
Activez la fonction

a distance pour que
I'appareil esclave
copie les opérations
effectuées sur
I'appareil précédent.

15

@)

Appareil maitre
Désactivez la
fonction a distance
afin de contréler
tous les appareils
esclaves avec les
boutons situés sur le
panneau avant.

15

@)

Pour relier davantage de Blackmagic Duplicator 4K en chaine, connectez la sortie
LOOP a I'entrée SDI LOOP de I'appareil suivant. De la méme facon, connectez la
sortie REMOTE a I'entrée REMOTE de I'appareil suivant.

o o o o

(-]

Appuyez sur le bouton REM de chaque appareil esclave
relié en chaine afin qu'il puisse étre contrélé a distance par
le premier appareil.

(]
(]
(e
[@mn]

REMARQUE Veillez a appuyer sur le bouton REM de chaque appareil esclave pour
activer le contrdle a distance. Le bouton REM s'allume lorsque cette fonction est
activée. Appuyez sur ce méme bouton pour la désactiver.
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Il est judicieux d'effectuer un essai pour vous assurer que toutes les unités sont contrélées par
I'appareil maitre avant de démarrer I'enregistrement final. Si les appareils esclaves ne répondent pas
aux commandes de l'appareil maitre, vérifiez que le bouton REM de 'appareil maitre est désactivé
et que les boutons REM des appareils esclaves sont activés.

Parametres du menu a I'écran

Tous les parametres du Blackmagic Duplicator 4K peuvent étre réglés a I'aide du menu a I'écran et
des boutons multifonctions. Ces boutons se trouvent autour de I'écran et s'allument en fonction du
parametre affiché a I'écran.

Pour régler les parametres :

Appuyez sur le bouton MENU du panneau de contréle pour ouvrir le menu a I'écran.
Utilisez les boutons multifonctions pour naviguer dans le menu.

Une fois le parametre sélectionné, appuyez sur le bouton multifonction change.
Réglez le parameétre puis appuyez sur set pour confirmer le changement.

Vous pouvez annuler le changement en appuyant sur le bouton multifonction back afin de revenir a
I'action précédente. Vous pouvez également simplement appuyer sur le bouton MENU du panneau
de contréle qui ouvrira la page d'accueil.

Le menu record vous permet de changer la source, de régler le débit, d'activer et de désactiver le
déclenchement de l'enregistrement et de formater vos cartes SD.

Parameétre Video source

Ce parametre permet de choisir entre I'entrée SDI et fibre optique, si le module SDI fibre optique
estinstallé.

Codec

Utilisez ce parametre pour configurer les codecs de compression de votre Blackmagic Duplicator 4K
pour I'enregistrement. Vous pouvez choisir un codec H.264 ou H.265.

Vous trouverez ci-dessous une description de chaque codec.

H.264

C’est un codec de compression extrémement répandu. Il offre un bon compromis entre la
qualité de I'image et la taille des fichiers. La plupart des appareils de lecture de ces dix
dernieres années seront capables de lire des fichiers compressés avec ce codec. Il est
adapté pour les fichiers vidéo HD.

H.265

C’est un codec de compression tres efficace. Pour une méme qualité d’'image, il peut
réduire la taille des fichiers vidéo de moitié comparé au H.264. Ce codec est excellent pour
compresser des vidéos de haute qualité ou Ultra HD. Cependant, il nécessite du matériel et
des logiciels de lecture avancés qui soient capables de lire ces fichiers vidéo.

REMARQUE Pour plus d’informations sur les différences entre H.264 et H.265,
reportez-vous a la section « Enregistrement » de ce manuel.
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Parametre Bit Rate

Le parameétre Bit Rate détermine la durée et la qualité de la vidéo enregistrée sur les cartes SDI.

Trois options sont disponibles :

High

Choisissez cette option si vous souhaitez enregistrer la meilleure qualité vidéo possible
légérement compressée.

Medium

Choisissez cette option si vous souhaitez enregistrer davantage de vidéo sur vos cartes SD
dans une bonne qualité d'image.

Low

Choisissez cette option si vous souhaitez enregistrer une grande quantité d'images sur vos
cartes SD en qualité inférieure. Ce réglage applique une compression importante sur la
vidéo, des artefacts pourraient donc apparaitre.

REMARQUE L'encodeur H.265 intégreé utilise la technologie de compression la
plus récente. Les enregistrements de vos images seront donc légers et de tres
bonne qualité. Méme en réglant le parametre sur la qualité la plus basse et avec
une forte compression, la qualité de I'enregistrement est tout de méme trés bonne.

Débits en fonction du format vidéo

Ultra HD

Format vidéo

Parametre Bit Rate

Débit (Mb/s) H.264

Débit (Mb/s) H.264

2160p60

2160p59.94

2160p50

2160p30

2160p29.97

2160p25

High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

90
75
60
90
75
60
85
70
55
60
45
30
60
45
30
50
38
25

50
40
20
50
40
20
48
32
16

30
20
10

30
20
10

25
20
10
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Ultra HD

Format vidéo

Parametre Bit Rate

Débit (Mb/s) H.264

Débit (Mb/s) H.264

2160p24

2160p23.98

High
Medium
Low
High
Medium

Low

50
38
25
50
38
25

HD

25
20
10
25
20
10

Format vidéo

Parametre Bit Rate

Débit (Mb/s) H.264

Débit (Mb/s) H.264

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

1080i50

1080p30

1080p29.97

1080p25

High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

50
40
30
50
40
30
50
40
30
50
40
30
45
35
25
45
33
25
30
22
16

30
22
16

25
18

12

20
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HD

Format vidéo Parametre Bit Rate Débit (Mb/s) H.264 Débit (Mb/s) H.264
High 25 15
1080p24 Medium 18 12
Low 12 10
High 25 15
1080p23.98 Medium 18 12
Low 12 10
High 30 15
720p60 Medium 22 12
Low 15 10
High 30 15
720p59.94 Medium 22 12
Low 15 10
High 25 15
720p50 Medium 18 12
Low 10 10
SD
Format vidéo Parametre Bit Rate Débit (Mb/s) H.264 Débit (Mb/s) H.264
High 20 15
625i50 Medium 15 12
Low 10 10
High 20 15
525i59.94 Medium 15 12
Low 10 10

Parametre Trigger

Le paramétre Trigger active le déclenchement de I'enregistrement. Ce parametre permet de
démarrer ou d'arréter I'enregistrement du Blackmagic Duplicator 4K lorsque vous appuyez sur le
bouton d'enregistrement d'un appareil SDI (par exemple la URSA Mini).

None
Sélectionnez none pour désactiver la fonction Trigger.

SDI Start/Stop
Quand I'option SDI Start/Stop est activée, le Blackmagic Duplicator 4K démarre
I'enregistrement lorsque vous appuyez sur le bouton d'enregistrement d'un appareil SDI.
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Par exemple, Blackmagic URSA Mini envoie un signal d'enregistrement via sa sortie SDI,
ainsi, lorsque vous appuyez sur le bouton d'enregistrement de la caméra, le Blackmagic
Duplicator 4K démarre également I'enregistrement. L'enregistrement s'interrompt lorsque
vous appuyez de nouveau sur ce bouton. Il n'est pas nécessaire de régler ce parametre sur
la URSA Mini pour activer le déclenchement de I'enregistrement. Cependant, si vous utilisez
d'autres appareils SDI qui prennent en charge cette fonction et que vous souhaitez les
I'utiliser pour déclencher l'enregistrement, veillez a activer cette fonction dans les
parametres de I'appareil.

Timecode Run

Sil'appareil SDI ne prend pas en charge la fonction de déclenchement de I'enregistrement,
réglez le Blackmagic Video Assist pour qu'il démarre I'enregistrement des qu'il détecte un
timecode actif. Par exemple, si une caméra SDI réglée sur Record run est connectée au
Blackmagic Duplicator 4K, ce réglage déclenchera aussi I'enregistrement du Blackmagic
Duplicator 4K. Lorsque vous arrétez I'enregistrement sur la caméra, le timecode s'interrompt
et entraine l'interruption de I'enregistrement du Blackmagic Duplicator 4K.

Cette fonction est extrémement pratique, mais veuillez vous assurer que le parameétre de
timecode de l'appareil est réglé sur record run. Si le parametre du timecode est réglé sur
time of the day, la caméra acheminera alors continuellement du timecode et entrainera un
enregistrement continu sur le Blackmagic Duplicator 4K.

Formatage des cartes

Vous pouvez formater jusqu'a 25 cartes simultanément a I'aide de la fonction de formatage du
Blackmagic Duplicator 4K.

Pour formater vos cartes :

Appuyez sur le bouton MENU du panneau de contréle pour ouvrir le menu a I'écran.
Appuyez sur le bouton multifonction record pour ouvrir les paramétres d'enregistrement.

Appuyez sur les fleches gauche et droite pour accéder au parametre format cards et
appuyez sur format.

Un message apparait et vous demande de confirmer le formatage. Un message
d'avertissement vous informe que cette action est irréversible. Si vos cartes contiennent
des données que vous souhaitez sauvegarder, assurez-vous de les sauvegarder sur un
autre support avant de les formater.

Appuyez sur le bouton format pour confirmer cette action. Vous pouvez également appuyer
sur le bouton cancel pour revenir aux parametres record.

Lorsque vos cartes sont en cours de formatage, un voyant jaune clignotant et une barre
de progression apparaissent a I'écran. Lorsque les cartes sont formatées, un voyant
vert s'allume et le menu a I'écran affiche que le formatage est terminé. Vos cartes sont
désormais prétes pour I'enregistrement.

Appuyez sur Ok. Appuyez sur le bouton Menu du panneau de contréle pour revenir au
menu principal.

Le menu settings permet de régler les parametres réseau du Blackmagic Duplicator 4K, tels que
I'activation et la désactivation du protocole DHCP, le réglage de I'adresse IP, du masque de sous-
réseau et de la passerelle. Connecter le Blackmagic Duplicator 4K a un réseau vous permet de
contréler I'appareil a distance a l'aide d'un logiciel de gestion tiers, tel que Telnet.

Parametres du menu a I'écran
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DHCP On

Pour définir les paramétres optimaux du Blackmagic Duplicator 4K lorsque vous le connectez au
réseau, sélectionnez On. Le Blackmagic Duplicator 4K vérifie alors tous les appareils connectés au
réseau et configure l'adresse IP et les autres parametres réseau pour éviter des conflits de
paramétrage. Cette option est tres fiable et permet de configurer facilement les parametres réseau.

DHCP Off

Si vous souhaitez conserver un contréle manuel sur tous les parametres réseau, sélectionner Off.
Vous pourrez ensuite régler l'adresse IP, le masque de sous-réseau et la passerelle.

Parametres IP Address, Subnet Mask et Gateway

Lorsque le protocole DHCP est réglé sur Off, vous pouvez modifier manuellement ces parameétres.

Pour modifier les valeurs numériques :

Sélectionnez le champ que vous souhaitez modifier a I'aide des boutons multifonctions

gauche et droit et appuyez sur change.

Appuyez sur les boutons multifonctions gauche et droit pour augmenter ou diminuer les
valeurs numériques. Vous pouvez maintenir les boutons multifonctions enfoncés pour
accélérer le défilement des valeurs.

Appuyez sur set pour confirmer le changement.

Vous pouvez désormais appuyer sur les boutons multifonctions pour régler les autres champs.

IP Address

Confirm

192.168. 24 .250

Set

Le menu settings vous permet de modifier les paramétres
réseau afin de contréler le Blackmagic Duplicator 4K a l'aide

d'un logiciel de gestion tiers, tel que Telnet.

]

ETHERNET

@)

=
<

[®)

Connectez le Blackmagic Duplicator 4K au réseau via le port Ethernet situé sur la face arriere de I'appareil.

Ce parametre offre un apercu instantané du débit utilisé, le nom de fichier de votre dernier
enregistrement, I'état du réseau et la version du logiciel interne de votre Blackmagic Duplicator 4K.
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Logiciel Blackmagic Duplicator Utility

Le logiciel Blackmagic Duplicator Utility permet de mettre a jour le logiciel interne du Blackmagic
Duplicator 4K et de modifier le parametre File Name Prefix afin d’ajouter des libellés a vos
enregistrements. Nous vous recommandons de télécharger le logiciel et de mettre a jour votre
Blackmagic Duplicator 4K afin de bénéficier des fonctions les plus récentes et de toutes les
améliorations disponibles.

Téléchargez la derniere version du logiciel sur la page d'assistance de Blackmagic Design
www.blackmagicdesign.com/fr/support.

Pour mettre a jour le logiciel interne avec Mac OS X :

Téléchargez et dézippez Blackmagic Duplicator Utility.

Ouvrez le logiciel et lancez le programme d'installation Blackmagic Duplicator Utility. Suivez
les instructions a I'écran.

Apres avoir installé la derniere version du Blackmagic Duplicator Utility, connectez le
Blackmagic Duplicator 4K a votre ordinateur a I'aide d'un céble USB.

Lancez le Blackmagic Duplicator Utility et ouvrez les parametres en cliquant sur I'icbne
circulaire. Si le logiciel détecte une version antérieure, une icone update now s'affiche.
Cliquez simplement sur cette icbne pour mettre a jour le logiciel interne. Si le logiciel interne
du Blackmagic Duplicator 4K est a jour, la mise a jour est terminée.

Pour mettre a jour le logiciel interne avec Windows :
Téléchargez et dézippez Blackmagic Duplicator Utility.

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

Apres avoir installé la derniere version du Blackmagic Duplicator Utility, connectez le
Blackmagic Duplicator 4K a votre ordinateur a I'aide d'un cable USB.

Lancez le Blackmagic Duplicator Utility et ouvrez les parametres en cliquant sur I'icbne
circulaire. Si le logiciel détecte une version antérieure, une icbne update now s’affiche.
Cliquez simplement sur cette icbne pour mettre a jour le logiciel interne. Si le logiciel interne
du Blackmagic Duplicator 4K est a jour, la mise a jour est terminée.

Vous pouvez modifier le nom des fichiers afin de pouvoir facilement les identifier. Pour ce faire, il
suffit de cliquer dans la zone de texte File Name Prefix et de saisir un nouveau nom. Lorsque le
Blackmagic Duplicator 4K enregistre le clip suivant, le nom du fichier apparait avec un nom
personnalisé suivi de quatre chiffres permettant d’identifier le numéro du clip. Ces chiffres
augmentent a chaque fois qu’un clip est enregistré.

Vous pouvez également faire en sorte que les enregistrements effectués sur les appareils reliés en
chaine utilisent le méme nom de fichier en activant le bouton Remote des appareils esclaves, puis
en modifiant le parameétre File Name Prefix sur 'appareil maitre. Cela vous permet d’enregistrer des
clips et d’obtenir le méme nom de fichier sur toutes les cartes insérées dans les appareils.
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Installation d’un module Optical Fiber SDI
Module en option

Si vous souhaitez brancher un signal SDI sur fibre optique, il vous faudra installer un module Optical
Fiber SDI Module en option. Tout type de module SFP fibre optique compatible et conforme aux
normes de la SMPTE peut étre installé. Ce produit est vendu séparément auprés des revendeurs
Blackmagic Design. Insérez-le simplement dans le logement fibre optique situé sur la face arriere du
Blackmagic Duplicator 4K. Si le module Optical Fiber SDI Module est installé, vous pouvez
acheminer de la vidéo SDI avec audio intégré sur de longues distances. Vous pouvez également
utiliser la sortie fibre optique pour ajouter un connecteur vidéo en boucle.

Sivous utilisez des systemes fibre optique ayant des débits moins élevés tels que la fibre optique
3G-SDI ou 6G-SDI, vous pouvez installer un module moins performant par mesure d’économie.

Installez un module Optical Fiber SDI Module en option pour connecter de la vidéo SDI sur fibre optique.

Le Blackmagic Duplicator 4K utilise le premier connecteur vidéo branché. Cependant, si les
connecteurs SDI et fibre optique sont tous les deux connectés, vous pouvez sélectionner le signal
que vous souhaitez utiliser dans le parametre video source du menu Record. Pour plus
d'information, consultez la section « Paramétres Settings » de ce manuel.

Installation d’un module Optical Fiber SDI Module en option
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Port RS-422

Le standard RS-422 est un contrble de périphérique série utilisé par les diffuseurs depuis le début
des années 1980 pour les enregistreurs, les solutions de montage linéaires et non linéaires et les
produits broadcast automatisés. Le Blackmagic Duplicator 4K prend en charge ce standard afin
d’étre intégré dans des systemes broadcast automatisés, des systemes de contréle a distance, des
systémes d’enregistrement automatisés ou tout autre contréle personnalisé que vous

souhaitez utiliser.

o«
oo -
—lo o
o—lon
—|o -

9 8 7 6
Transmission | Transmission | Réception Réception Terre
) *) ) *)
2 7 8 3 1,4,6,9

Broches de la sortie RS-422.

Le Blackmagic Duplicator 4K dispose d’un port RS-422 Sony™ standard, qui offre les connexions
adéquates au contréle a distance.

Vous pouvez utiliser des cébles a 9 broches standard dotés d’'un nombre équivalent de broches a
chaque extrémité. Si votre matériel est relié a I'aide de cables personnalisés, veuillez consulter le
schéma de cablage afin de vous assurer que les broches de transmission (Tx) sont correctement

reliées aux broches réceptrices (Rx).

En connectant un contréleur RS-422 externe au Blackmagic Duplicator 4K, vous pouvez le contréler
a distance sans utiliser les boutons.

Connectez un contréleur RS-422 externe a I'entrée de contrdle a distance du Blackmagic
Duplicator 4K afin de contréler I'unité a distance.

Appuyez sur le bouton de contrdle a distance REM du panneau de contréle du Blackmagic
Duplicator 4K pour activer le contréle a distance.

Vous pouvez désormais démarrer et arréter 'enregistrement ou démarrer et arréter I'ajout d’'un
enregistrement a un fichier existant, le tout a distance. La liste complete des commandes RS-422
prises en charge est affichée dans le tableau Commandes RS-422 prises en charge ci-dessous.

Q

Connectez un contréleur RS-422 externe a I'entrée de contréle a
distance du Blackmagic Duplicator 4K pour contréler I'unité a distance.

Port RS-422
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Appuyez sur le bouton de contréle a distance du Blackmagic Duplicator
4K pour activer le contréle a distance.
Commandes RS-422 prises en charge
Command Reply No Remote Notes
0 - System Control
NTSC: OXFOEO
0x00 OoxM DeviceTypeRequest = PAL: OXFIEO Enabled
24P: OxF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
command - an extra
0x21 0x02 Append Acknowledge Disabled
PP 9 payload of 0x00
indicates append
4 - Preset/Select Control
i d, Status bit
0x40 | Ox40  AutoMode Off Acknowledge Disabled gnorec, Status b
remembered
i d, Status bit
0x40 | Ox41  AutoMode On Acknowledge Disabled 'gnored, Status bl
remembered
0x61 0x20 StatusSense StatusData Enabled
7 - Sense Reply
Please see “Status
Ox70 0x20 StatusData i i Bits” sheet: Limited to

9 bytes of status,
silently truncated

Port RS-422
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Bit 7 Bit 6

Byte O 0 0

Byte 1 Standby 0

Byte 2 0 0
Auto

Byte 3 0
yie Mode

Byte4 SelectEE | FullEE

Byte 5 0 0
Byte 6 0 0
Byte 7 0 0
Byte 8 0 0
Byte 9 0 0
Variables

Cassette Out
Local
Standby
Auto Mode
Full EE
Select EE

Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

Cassette out 0 0 0 0 Local
Stop 0 0 0 Record 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Set if no cards are ready to record

Setifin local mode (no remote control)

Set if one or more cards are ready to record
For compatibility only

For compatibility only - always on

For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol
Baud Rate
Start Bits
Data Bits
Stop Bits
Parity Bits

Parity Type

Based on Sony 9-pin protocol
38.4K
1

Odd

Controle a distance via Ethernet

Le Blackmagic Duplicator 4K peut étre contrélé de fagon externe a I'aide des commandes textuelles
du protocole Ethernet. Cela vous permet de contréler votre Blackmagic Duplicator 4K a distance a
I'aide d’un logiciel de gestion tel que Telnet, installé sur un ordinateur. Vous pouvez également
personnaliser votre propre panneau de contréle matériel et le programmer pour contréler le
Blackmagic Duplicator 4K a I'aide du protocole Ethernet HyperDeck.

Controle a distance via Ethernet
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Sivous le souhaitez, vous pouvez développer votre propre solution de contréle a partir d'un
ordinateur, d’un appareil ou d'un systeme de contréle matériel dédié installé en régie ou dans un
camion régie. Par exemple, les microcontréleurs Arduino sont de petites cartes de circuit imprimé
sur lesquelles peuvent étre ajoutées des cartes expansion « Shield ». Il existe plusieurs types de
cartes Shield qui comprennent chacune différents connecteurs. Pour contréler le Blackmagic
Duplicator 4K, une carte Ethernet Shield est requise. Vous pouvez également acheter des cartes
Shield supplémentaires dotées de boutons programmables ! Les microcontréleurs de Arduino
s'installent facilement, ne coltent pas cher et disposent d’'un code source ouvert. Une fois le logiciel
Arduino programmeé, vous pouvez simplement connecter la carte au port Ethernet du Blackmagic
Duplicator 4K et commencer a contréler I'appareil immédiatement.

Les microcontréleurs Arduino sont programmés en langage C. Programmez simplement le
contréleur afin gqu'il envoie des commandes au Blackmagic Duplicator 4K via le protocole Ethernet
HyperDeck. Les commandes prises en charge sont indiquées dans la section « Protocole Ethernet
Blackmagic HyperDeck ».

Vous pouvez ajouter d’autres cartes Shield au microcontréleur Arduino afin d’intégrer d’autres
fonctions d’enregistrement. Par exemple, si vous ajoutez une horloge interne, vous pouvez
programmer le controleur pour qu’il envoie une commande d’enregistrement a certaines heures de
la journée au Blackmagic Duplicator 4K. Cette fonction est particulierement utile pour enregistrer de
la vidéo surveillance.

Nous sommes tres heureux de pouvoir proposer cette technologie et nous avons hate de découvrir
les contréleurs Ethernet externes que vous avez congus.

BlackmagicDuplicaterContrel | Arduine 1.6.5

#include <SPI
#include <kthe

// Enter u MAC uaddress ond IP oddress for your controller below
74 The TP nddress will be dependent on your Tocal network

byte mac[] - {8x90, @xAZ, @xDA, @x@F, @x17, @xLf};

byte ip[] - {192, 168, Z8. 2841: //IP address of Ethernet Shield
byte server[] - {192, 188, Z8, 85}; //1F address of Uuplicator
EthernetClient client; /fGive the ethernat client a name

void setup()

begin(mac, ip); //5tart the Cthernet connection:

client. conncct(server, 9993); //Connect to Luplicator on port 9993
vaid loop()

while (client.available(}) #/Mead the Duplicator Preamble

i

char ¢ = client.read();

client. printC record: nome: CAMFRAT\xPa"); //5tart Duplicotor recording o clip nomed Comero 1
delay(608ea); /Mait a minute

client.print{“stop\xéa”); /F5top receding

while (1); #/D0 nothing until program starts again

Lorsque vous programmez un controleur Ethernet externe, utilisez simplement les
commandes du protocole Ethernet indiquées ci-dessus pour contréler votre appareil.

Controle a distance via Ethernet
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Le code indiqué dans la fenétre ci-dessus apparait également a la page suivante pour que vous
puissiez copier et coller les commandes dans votre environnement de développement Arduino. Le
code programme alors le microcontréleur Arduino pour qu’il envoie des commandes au Blackmagic
Duplicator 4K. Les instructions affichées sont les suivantes : enregistrement pendant une minute,
arrét de I'enregistrement et mise en attente jusqu’a ce que le programme envoie une
autre commande.

/*

Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac = {0x90, 0xA2, OxDA, O0xOF, 0x17, OxXEF};

byte ip = {192, 168, 28, 204}; // IP address of
Ethernet Shield

byte server = {192, 168, 28, 141}; // IP address of Duplicator

EthernetClient client; // Give the ethernet
client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();
!

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip
named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again

Controle a distance via Ethernet
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Le protocole Ethernet Blackmagic HyperDeck est un protocole textuel initialement écrit pour
contréler le port Ethernet intégré aux modeles HyperDeck Studio. Il peut, cependant, étre utilisé
pour contréler le Blackmagic Duplicator 4K.

Comme le duplicateur est uniqguement destiné a I'enregistrement, ce protocole ne comprend pas la
totalité des commandes. Cette section indique uniquement les commandes disponibles lors de
I'utilisation du protocole Ethernet HyperDeck avec le Blackmagic Duplicator 4K.

Protocol Commands

Command

help or ?

remote

remote: enable: true

remote: enable: false

remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slot info: slot id: {slot ID}
transport info
configuration

configuration: video input:
{“SDI”, “optical”}

watchdog: period: {seconds}

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck’s remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use XML to
confirm the existence of a specific command based on the firmware of the HyperDeck you are
communicating with. This helps your software user interface adjust to the capabilities of the specific
HyperDeck model and software version.

Controle a distance via Ethernet
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Protocol Details

Connection
The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "+<" symbol.

Command syntax
Command parameters are usually optional. A command with no parameters is terminated with
a new line:

{Command name}+

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...+
Response syntax
Simple responses from the server consist of a three digit response code and descriptive text terminated
by a new line:

{Response code} {Response text}+

If a response carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:+!
{parameter}: {value}+

{Parameter}: {value}+!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok

Other successful responses carry parameters and are indicated with response codes in the range of
2071to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error
101 unsupported parameter
102 invalid value
103 unsupported
104 disk full
105 no disk
106 disk error
109 out of range
110 no input
111 remote control disabled
120 connection rejected

150 invalid state

Controle a distance via Ethernet
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Asynchronous response codes
The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:+

{parameter}: {value}«

{Parameter}: {value}+!

“

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:+!
protocol version: {Version}«

model: {Model Name}+
o

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently, they
will receive an error and be disconnected:

120 connection rejected+
Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF
Handling of deck "remote" state
The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:
111 remote control disabled+
To enable or disable remote control:
remote: enable: {“true”, “false”} «

The current remote control state may be overridden allowing remote access over ethernet irrespective
of the current remote control state:

remote: override: {“true”, “false”} «

The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:

remote+

The deck will return the current remote control state:
210 remote info:+
enabled: {“true”, “false”}+!
override: {“true”, “false”}+

P

Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.
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Closing connection
The "quit" command instructs the server to cleanly shut down the connection:
quit+
Checking connection status
The "ping" command has no function other than to determine if the server is responding:
ping+
Getting help
The "help" or "?" commands return human readable help text describing all available commands and parameters:
help+
Or:
2+l
The server will respond with a list of all supported commands:
201 help:+
{Help Text}«
{Help Text}«
pu|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop+

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands+’

The command list is returned in a computer readable XML format:

212 commands:

<commands>+
<command name=".."s<parameter name=".."/>..</command>+
<command name=".."s<parameter name=".."/>..</commands+’
</commands>+
o

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}«!
To enable or disable slot notifications:
notify: slot: {"true", "false"}«!
To enable or disable remote notifications:
notify: remote: {"true", "false"}+!
To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}+

Multiple parameters may be specified. If no parameters are specified, the server returns the current
state of all notifications:

209 notify:+

transport: {“true”, “false”}+!
slot: {“true”, “false”}+
remote: {“true”, “false”}+!

configuration: {“true”, “false”}+!
o Controle a distance via Ethernet
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info+!
The server will respond with:
204 device info:¢!
protocol version: {Version}«
model: {Model Name}+

unique id: {unique alphanumeric identifier}«
o

Retrieving slot information

The "slot info" command returns information about a slot.

The specified slot will be queried:
slot info: slot id: {Slot ID}«

The server will respond with slot specific information:
202 slot info:+!
slot id: {Slot ID}+
status: {"empty", "mounting", "error", "mounted"}+!
volume name: {Volume name}+

recording time: {recording time available in seconds}+
video format: {disk’s default video format}+

o

Asynchronous slot information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous
message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info ¢!
The server responds with transport specific information:
208 transport info:+
status: {“stopped”,”record”}+
display timecode: {timecode}+!
timecode: {timecode}+!

The “timecode” value is the timecode within the current timeline for playback or the clip for record. The
“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with

the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080150
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration«!

The server returns the configuration of the deck:
211 configuration:«!
video input: {“SDI”, “optical”}<
|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:
watchdog: period: {period in seconds}¢!

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is set to O or less than O, connection monitoring will be disabled.
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Assistance

Le moyen le plus rapide d'obtenir de l'aide est de consulter les pages d'assistance en ligne de
Blackmagic Design et de consulter les informations les plus récentes concernant le Blackmagic
Duplicator 4K.

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 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 déja avoir été abordés par d'autres
utilisateurs. Pour vous rendre sur le forum : http://forum.blackmagicdesign.com

Contacter le service d'assistance de Blackmagic Design

Sivous ne parvenez pas a trouver l'aide dont vous avez besoin dans les pages d’assistance ou sur
notre forum, veuillez utiliser I'option « Envoyez-nous un email », accessible sur la page d'assistance
pour envoyer une demande d'aide par email. Vous pouvez également cliquer sur le bouton « Trouver
un support technique » situé sur la page d'assistance et contacter ainsi le centre d'assistance
technique Blackmagic Design le plus proche de chez vous.

Vérification du logiciel actuel

Pour vérifier quelle version du logiciel Blackmagic Duplicator Utility est installée sur votre ordinateur,
ouvrez la fenétre intitulée About Blackmagic Duplicator Utility.

= SurMac OS X, ouvrez le Blackmagic Duplicator Utility a partir du dossier Applications.
Sélectionnez About Blackmagic Duplicator Utility dans le menu d'application pour connaitre
le numéro de version.

= Sur Windows, ouvrez le logiciel Blackmagic Duplicator Utility dans votre menu de
Démarrage. Cliquez sur le menu Aide et sélectionnez About Blackmagic Duplicator Utility
pour connaitre le numéro de version.

= Sur Windows 8, ouvrez Blackmagic Duplicator Utility dans la vignette Blackmagic Duplicator
Utility de la page d'accueil. Cliquez sur le menu Aide et sélectionnez About Blackmagic
Duplicator Utility pour connaitre le numéro de version.

Comment obtenir les derniéres mises a jour du logiciel

Apres avoir vérifié quelle version du logiciel Blackmagic Duplicator Utility est installée sur votre
ordinateur, veuillez vous rendre sur la page d’assistance 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 derniéres 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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Avis reglementaires et informations

de

sécurite

Elimination des déchets d’équipements électriques et électroniques au sein de I'Union européenne.

K

KE

Le symbole imprimé sur ce produit indique qu’il ne doit pas étre jeté avec les autres
déchets. Cet appareil doit étre déposé dans un point de collecte agréé pour étre recyclé.
La collecte individuelle et le recyclage de votre équipement permettra de préserver les
ressources naturelles et garantit un recyclage approprié afin d’éviter la contamination de
'environnement par des substances dangereuses pour la santé. Pour plus d’informations
quant aux lieux d’éliminations des déchets d’équipements électriques, vous pouvez
contacter votre mairie ou le service local de traitement des ordures ménageres.

Cet équipement a été testé et déclaré conforme aux limites imposées aux appareils
numériques de classe A, en vertu du chapitre 15 des regles de la FCC. Ces limites ont pour
objectif d’'assurer une protection suffisante contre les interférences nuisibles lorsque
'équipement est utilisé dans un environnement commercial. Cet appareil génére, utilise et
émet de I'énergie de fréquences radio et peut, en cas d’installation ou d’utilisation non
conforme aux instructions, engendrer des interférences nuisibles au niveau des
communications radio. L'utilisation de cet équipement en zone résidentielle est susceptible
de provoquer des interférences nuisibles, auquel cas il sera demandé a I'utilisateur de
corriger ces interférences a ses frais.

Lutilisation de cet appareil est soumise aux deux conditions suivantes :
Cet appareil ne peut causer d’interférences nuisibles.

Cet appareil doit accepter toute interférence recue, notamment celles pouvant
entrainer un dysfonctionnement.

Cet appareil doit étre connecté a une prise secteur équipée d’'un conducteur de protection.

Afin de réduire le risque de décharge électrique, ne pas éclabousser ou renverser de
liquide sur cet appareil.

Cet appareil peut étre utilisé dans un climat tropical lorsque la température ambiante
n‘excede pas 40°C.

Veillez a ce que 'espace autour du produit soit suffisant afin de ne pas compromettre Ia
ventilation. Lorsque vous installez I'appareil sur rack, veillez a ce que la ventilation ne soit
pas compromise par les autres équipements.

Les pieces de cet appareil ne sont pas réparables par I'opérateur. Toute réparation/
opération d’entretien doit étre effectuée par un centre de service Blackmagic Design.

Cet appareil ne peut étre utilisé qu’a une altitude inférieure a 2000 meétres.

Vous pouvez connecter des modules SFP fibre optique a ce produit. Utilisez seulement des
modules SFP équipés de lasers de classe 1.

Modules SFP Blackmagic Design recommandés:

= 3G-SDI: PL-4F20-311C
= 6G-SDI: PL-8F10-311C

_EE Attention - Systéme de fusibles bipolaire/neutre

La source d’alimentation de cet appareil comporte un fusible dans les conducteurs
de ligne et neutre. Elle est compatible avec le réseau de distribution d’électricité
en Norvege..

Avis réglementaires et informations de sécurité
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Garantie

Par la présente, Blackmagic Design garantit que le Blackmagic Duplicator 4K est exempt de défauts
matériels et de fabrication pendant une durée de deux mois a compter de la date d'achat. Siun
produit s'avere 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 I'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 I'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, ¢) pour réparer tout dommage
ou dysfonctionnement causés par l'utilisation de pieces 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 IMPLICITE.
BLACKMAGIC DESIGN ET SES REVENDEURS DECLINENT EXPRESSEMENT TOUTE GARANTIE
IMPLICITE DE COMMERCIALISATION OU D'ADAPTATION DANS QUELQUE BUT QUE CE SOIT. 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 OU ABUSIVE DU MATERIEL PAR LE CONSOMMATEUR. BLACKMAGIC
DESIGN N'EST PAS RESPONSABLE DES DOMMAGES RESULTANT DE L'UTILISATION DE CE
PRODUIT. LE CONSOMMATEUR MANIPULE CE PRODUIT A SES SEULS RISQUES.

© Copyright 2017 Blackmagic Design. Tous droits réservés. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup Videohub’,
Videohub’, ‘DeckLink’, ‘Intensity’ et ‘Leading the creative video revolution’ sont des marques déposées aux Etats-Unis et dans
d'autres pays. Tous les autres noms de société et de produits peuvent étre des marques déposées des sociétés respectives
auxquelles ils sont associés. Thunderbolt et le logo Thunderbolt sont des marques déposées d'Intel Corporation aux Etats-Unis
et/ou dans d'autres pays.
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Willkommen

Vielen Dank, dass Sie sich fur den Kauf eines Blackmagic Duplicator 4K entschieden haben.

Wir sind Uberaus begeistert von unserem neuen Blackmagic Duplicator 4K. Er ist die Losung
schlechthin, wenn Sie lhre Kunden ohne Verzug mit hochwertigen Ultra-HD-Inhalten versorgen
mochten. Der Duplikator zeichnet auf 25 separate SD-Karten in SD-, HD- und Ultra-HD-Formaten
bis zu 2160p/60 auf und verwendet die gangige H.264- oder die neueste H.265-Komprimierung.
Dies bietet Ihnen beeindruckende Videoqualitat und hohe Frameraten bei hinreichend niedrigen

Datenraten, um preisglinstige Speicherkarten fiir lange Aufnahmedauern verwenden zu kénnen.

Der Blackmagic Duplicator 4K |asst sich leicht einrichten und bedienen. Auf dem Frontpanel sind
ein LCD und Bedienelemente eingelassen, Uber die Sie Einstellungen &ndern und das Gerat mittels
Tasten steuern konnen. Via Ethernet oder per Anschluss an eine RS-422-Steuereinheit lasst sich Ihr
Duplikator auch aus der Ferne bedienen. Sie kdnnen sich sogar Ihre eigene Steuerung nach Maf%

anfertigen, um Ihr Gerét unter Einsatz des HyperDeck Ethernet Protocol zu verwenden.

Der integrierte H.265-Echtzeit-Encoder zeichnet Video auf preiswerte SD-Karten in Videoformaten
bis zu Ultra HD 2160p/60 auf. D. h. Sie missen nicht die aktuell schnellsten Speicherkarten
verwenden, um Video in grandioser Ultra-HD-Qualitat aufzuzeichnen. Wir haben die aktuellste
Blackmagic Duplicator 4K Software in der Version 1.1 um H.264-Komprimierung erweitert. Das bringt

mehr Kompatibilitat und Sie kdnnen nun auch H.264-Dateien aufzeichnen.

Der Blackmagic Duplicator 4K ist nur eine Rackeinheit hoch. Auf diese Weise kdnnen Sie mehrere
Gerate in Reihe schalten und zusammen in einem tragbaren Rack unterbringen, das sich bequem
mit zum Drehort transportieren lasst. So sind Sie stets gewappnet, simultan auf Hunderten von SD-

Karten aufzuzeichnen.

Diese Bedienungsanleitung enthélt alle Informationen, die Sie zur Inbetriebnahme Ihres Blackmagic

Duplicator 4K benotigen.

Bitte schauen Sie auf unserer Website unter der Rubrik Support unter www.blackmagicdesign.
com/de nach der neuesten Ausgabe dieses Handbuchs. Dort finden Sie zudem aktuelle Software-
Updates fur Ihren Blackmagic Duplicator 4K. Indem Sie lhre 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 iber neue Updates informieren kdnnen,
sobald diese zur Verfigung stehen. Da wir standig an neuen Features und Verbesserungen

arbeiten, freuen wir uns jederzeit Uber Ihre Beitrage.

e &

Grant Petty
CEO, Blackmagic Design
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Erste Schritte

Der Start mit Ihrem Blackmagic Duplicator 4K ist ganz einfach!

Sie brauchen blok ein Stromkabel einstecken, lhre SDI-Videoquelle anschliefen und bis zu 25 SD-Karten
einschieben. Falls Sie noch mehr SD-Karten bespielen mochten, lassen sich mehrere Blackmagic
Duplicator 4Ks in Reihe schalten. Dank der eingebauten Video- und Steuerungsanschlisse, an die
das jeweils nachste Gerat gekoppelt wird, ist das vollig unkompliziert. Dieser Abschnitt der
Bedienungsanleitung zeigt Ihnen im Einzelnen, wie Sie Ihren Blackmagic Duplicator 4K einrichten.
Dann konnen Sie sofort beginnen, auf mehreren SD-Karten simultan aufzuzeichnen.

Stecken Sie einfach ein IEC-Norm-konformes Stromkabel in die 110-240V-Wechselstrombuchse am
Geraterlcken.

Video Format Cards

2160p29.97 25

Sobald der Blackmagic Duplicator 4K mit Strom versorgt wird,
offnet sich der Homescreen auf dem eingebauten LCD

Der Homescreen

Der Homescreen zeigt Folgendes an: ein Bild des Quellvideos, Angaben wie das Quellvideoformat
sowie die Anzahl der eingeschobenen SD-Karten. Des Weiteren gibt die Statusanzeige Aufschluss
Uber den Aufzeichnungsstart und -stopp und uber die Audiopegel-Meter ldsst sich die
Tonaussteuerung lhres Quellvideos kontrollieren.

Koppeln Sie Ihre Videoquelle an den 12G-SDI-Eingang am Geréterticken. Ihr Blackmagic Duplicator
4K erkennt das Eingabeformat automatisch und zeigt es auf dem Homescreen des LCDs an.

Die BNC-Anschlusse fur ein- und ausgehendes SDI untersttitzen Videosignale bis zu 12G-SDI,
sodass Sie SD-, HD- oder Ultra-HD-Video bis 2160p/60 Uber ein einziges BNC-Kabel anschlieken
konnen. Konkret: Die durchgeschleifte 12G-SDI-Ausgabe stimmt so immer mit lhrem
Quellvideoformat tiberein. Sie kdnnen also das gleiche Signal an weiteres SDI-Videoequipment
weiterleiten, bspw. wenn mehrere Blackmagic Duplicator 4Ks in Reihe geschaltet sind.

Q

Koppeln Sie Ihr Quellvideo an den SDI-Verbinder. Der Ton ist in das SDI-Signal eingebettet
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Ihr Blackmagic Duplicator 4K unterstlitzt zwei Kanale mit eingebettetem SDI-Audio. Sie missen
bereits Uber den SDI-Videoeingang gekoppelte Tonquellen also nicht separat verbinden.

Sie kdnnen die Audiopegel Ihres Videos auf dem LCD-Homescreen kontrollieren.

Es lassen sich auch mehrere Blackmagic Duplicator 4Ks in Reihe schalten, damit Sie auf noch mehr
SD-Karten aufzeichnen konnen. Beispiel: Wenn Sie 100 Karten duplizieren mdchten, missen Sie
lediglich vier Duplizierer in Reihe schalten.

Schlieken Sie den RS-422-Ausgang (,REMOTE OUT®) des ersten Blackmagic Duplicator 4K
an den Eingang des zweiten Gerats an. Wiederholen Sie diesen Vorgang flr jedes Gerat in

der Reihe.

Koppeln Sie nach diesem Schema den durchgeschleiften SDI-Ausgang (,LOOP OUT®) des
ersten Gerats an den SDI-Eingang (LOOP IN) des zweiten. Wiederholen Sie dies fur alle
ubrigen Gerate in der Reihe.

Auf dem Bedienfeld jedes Duplizierers befindet sich eine mit REM markierte Taste.
Es handelt sich hierbei um die Remote-Taste (Fernbedienung), die fir diesen
Betriebsmodus auf allen Geraten aktiviert sein muss. Drucken Sie die REM-Tasten auf allen

in Reihe geschalteten Gerédten, angefangen vom zweiten.

HINWEIS Achten Sie darauf, dass die REM-Taste am ersten Gerat ausgeschaltet ist,
da dieser Blackmagic Duplicator 4K alle weiteren Geréate in der Reihe steuert. Das
erste Gerat, dessen REM-Taste ausgeschaltet ist, fungiert als Mastereinheit. Jede
an seiner Frontblende gedriickte Taste wirkt sich tber den REMOTE-Ausgang auf
die nachfolgenden Geréte aus, deren REM-Tasten aktiviert sind, und steuert sie auf
diese Weise. Jedes mit RS-422-MAZ-Steuerung ausgertstete TV-Produkt kann als
Mastereinheit fungieren, da dieses Fernbedienungsprotokoll das branchenibliche

MAZ-Steuerformat ist.

Jetzt sind alle in Reihe geschalteten Blackmagic Duplicator 4Ks bereit, den Befehlen des ersten
Dupliziergerates zu folgen.

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

o dzgo

REMOTE IN REMOTE OUT

(©

=
=

(@)

Die REMOTE- und LOOP-Anschlisse dienen zur Reihenschaltung mehrerer
Blackmagic Duplicator 4Ks. Uber den LOOP-Anschluss des letzten Geréts in der Reihe
kann Uberdies Quellvideo zu anderem SDI-Equipment wie bspw. einem Blackmagic
SmartView Monitor oder einem HyperDeck Diskrekorder durchgeschleift werden.

Einzelheiten Uber die Reihenschaltung mehrerer Gerate finden Sie im Abschnitt ,Reihenschaltung
mehrerer Dupliziergerate®.
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Der Blackmagic Duplicator 4K arbeitet mit gdngigen SD-Karten der Klasse 10. Sie brauchen also
nicht in die schnellsten Karten auf dem Markt zu investieren. SD-Karten sind in jedem
Kamerageschaft erhaltlich. SD-Karten der Klasse 10 gibt es sogar in manchen Supermarkten.

Auf den Labels von SD-Karten wird Ihnen eine aufgedruckte Zahl von 1-10 in
einem Kreis auffallen. Diese Zahlen deuten die Geschwindigkeitskategorie der
Karte an, wobei 10 die schnellste ist. Karten mit einer umkreisten 10 sind SD-Karten
der Klasse 10. Das ist der Kartentyp, den Sie fur Aufzeichnungen von Video bis zu
Ultra HD bei der hochsten Bitrateneinstellung bendtigen.

So schieben Sie eine SD-Karte ein:

Halten die Karte mit den goldbeschichteten Anschlissen auf das Bedienfeld-LCD gerichtet
und fluchten Sie es mit einem der SD-Kartenschachte des Blackmagic Duplicator 4K.

Drlicken Sie die Karte sanft in den Schacht, bis sie eingerastet ist. Die Status-LED Uber
dem Schacht blinkt grtin, wéhrend Ihr Blackmagic Duplicator 4K die Karte prift. Ist die Karte
aufzeichnungsbereit, stoppt das Blinken und die LED leuchtet konstant.

- @&
- (&

Halten Sie die Karte mit den goldbeschichteten Anschltissen gen LCD und
schieben Sie sie sanftin einen der SD-Kartenschachte, bis sie fest eingerastet ist.
Die LED-Statusanzeige blinkt solange grun, wie |hr Blackmagic Duplicator 4K die
Karte pruft. Sie leuchtet konstant, wenn Ihre Karte aufzeichnungsbereit ist

Um eine Karte zu entnehmen, ergreifen Sie sie an den Randern und ziehen Sie sie aus dem Schacht.

Vergewissern Sie sich beim Einfihren einer Karte, dass sie nicht
schreibgeschutzt ist. Durch Umlegen des kleinen Plastikschalters an der linken
Kartenseite zu den Anschlissen hin, ldsst sich der Schreibschutz aufheben. Nach
erfolgter Aufzeichnung kénnen Sie den Schreibschutz der Karte wiederherstellen,
indem Sie den Schalter in seine Abwartsposition zurticklegen.
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Formatieren von SD-Karten

Ehe die Aufzeichnung losgehen kann, missen Sie lhre SD-Karten zundchst in exFAT formatieren.
Das ist ein mit Mac-OS-X- und Windows-Computern kompatibles Format. Ihre Datentrager lassen
sich anhand der ,Format“-Funktion Ihres Blackmagic Duplicator 4K bequem formatieren. Damit
konnen auf einem Gerdt zur gleichen Zeit bis zu 25 SD-Karten formatiert werden.

So formatieren Sie Ihre SD-Karten mit dem Blackmagic Duplicator 4K:
Drlicken Sie die MENU-Taste (Menu) auf dem Bedienfeld.

Driicken Sie unter den erleuchteten Meni-Multifunktionstasten auf beiden Seiten des LCDs
auf ,Record® (Aufzeichnen).

Drlicken Sie die linke Pfeiltaste, um die Einstellung ,,Format Cards" (Karten formatieren)
auszuwahlen. Dricken Sie dann unten rechts im LCD-Mend auf ,Format” (Formatieren).

Nun erscheint ein Warnfenster und fordert Sie auf, das Format zu bestatigen. Dricken
Sie die Menu-Multifunktionstaste neben ,Format® oder auf ,Cancel®, um den Vorgang
abzubrechen.

Uber einen Fortschrittsbalken kénnen Sie die Formatierung verfolgen. Driicken Sie nach
abgeschlossener Formatierung auf ,,OK".

Driicken Sie die MENU-Taste im Bedienfeld, um zum Homescreen zurlickzukehren.

Fur den Einstieg war das schon alles. Nun sind lhre Video- und Audioquellen angeschlossen und
Ihre SD-Karten formatiert — damit sind Sie startklar furs Aufzeichnen!

Die Formatierung von SD-Karten verschiedener Machart und Grofke vollzieht sich ggf.
in unterschiedlichem Tempo. Manche Karten sind also schneller fertig formatiert als andere.

Aufzeichnen

Mit einem Druck auf die Aufnahmetaste im Bedienfeld konnen Sie sofort aufzeichnen. Wir raten Ihnen jedoch,
vorher den Codec und die Bitrate vorzugeben, denn diese Werte bestimmen die Qualitat Ihrer Aufzeichnung.

Ilhr Blackmagic Duplicator 4K kann Dateien unter Verwendung der Komprimierungscodecs H.264
oder H.265 aufzeichnen. Standardmakig komprimiert der Duplicator 4K mit H.264.

So andern Sie den eingestellten Codec:
Driicken Sie die MENU-Taste (Menu).
Driicken Sie die Multi-Funktionstaste neben ,Record”, um die Aufnahmeeinstellungen zu 6ffnen.

Benutzen Sie die Pfeiltasten, um in die Einstellung ,Codec® zu gelangen und driicken Sie
auf ,Change* (Andern).

Wahlen Sie ebenfalls mithilfe der Pfeiltasten den gewlinschten Codec aus. Driicken Sie dann
auf ,Set“, um die Anderungen zu bestétigen. Alternativ kénnen Sie die Einstellungen auch
mit der MENU-Taste bestéatigen. Diese fiihrt Sie anschliekend zuriick zum Homescreen.

HINWEIS Um Codecs wechseln zu kdnnen, muss Ihr Blackmagic Duplicator 4K mit Software
in der Version 1.1 oder hoher betrieben werden. Weitere Informationen zum Aktualisieren der
Software finden Sie im Abschnitt ,Blackmagic Duplicator Utility“ in dieser Bedienungsanleitung.
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Den richtigen Codec auswahlen

Fur optimale Kompatibilitat empfehlen wir den H.264-Codec. Darum haben wir dem
Blackmagic Duplicator 4K standardmafkig den H.264-Codec vorgegeben.

Fur hochwertiges Ultra-HD-Video und kleinere Dateigrofen bietet sich der H.265-
Codec an. Weil er noch sehr neu ist, ist er jedoch ggf. mit weniger Computern und
Wiedergabegeraten kompatibel.

Beide Codecs haben ihre Vorteile. Wenn Sie mit H.265 arbeiten, wird die
Speicherung auf SD-Karten glnstiger, da geringere Bitraten und Dateigrofen fur
die jeweilige Bildqualitat anfallen. Wo es bei einem Projekt auf Kompatibilitat
ankommt, ist H.264 hingegen eine grofartige Auswahl.

Ihr Blackmagic Duplicator 4K bietet Ihnen drei Bitraten-Einstellungen an: ,Low*, ,Medium“ und ,High*
(niedrig, mittel und hoch). Anhand dieser Einstellungen geben Sie den Datenstrom in Bits vor, den
der eingebaute H.265-Kodierer pro Videosekunde schreibt. Fiir hochwertige Aufzeichnungen mit
iberschaubaren Dateigroken ist die Bitrate auf den Mittelwert ,Medium“ eingestellt. Uber das
LCD-Meni kénnen Sie diese Einstellung jedoch bequem andern.

So andern Sie die eingestellte Bitrate:
Driicken Sie die MENU-Taste (Menu).
Driicken Sie die Multi-Funktionstaste neben ,Record”, um die Aufnahmeeinstellungen zu 6ffnen.

Benutzen Sie die Pfeiltasten, um in die Einstellung ,Bit Rate® zu gelangen und driicken Sie
dann auf ,Change* (Andern).

Wahlen Sie ebenfalls mithilfe der Pfeiltasten die gewiinschte Bitrate aus und driicken auf
,Set®, um die Anderungen zu bestatigen. Alternativ kdnnen Sie die Einstellungen auch mit
der MENU-Taste bestatigen. Diese fiihrt Sie anschliekend zurtick zum Homescreen.

HINWEIS Hohere Bitraten ergeben hochwertigere Aufzeichnungen, fillen aber die
Karte schneller bzw. erfordern eine teurere Karte mit mehr Speicherkapazitat. Eine
geringere Datendurchsatzrate verlangert die Aufnahmedauer einer Karte, allerdings
reduziert dies die Bildqualitat ggf. auf ein geringeres Niveau als gewiinscht.

Deshalb zahlt sich etwas Experimentieren mit verschiedenen Bitraten aus, damit
Sie genau die gewinschte Bildqualitat bei moglichst kleinen Dateigrofken erzielen.

Um mit der Aufzeichnung zu beginnen, driicken Sie die Aufnahmetaste im Bedienfeld. Wahrend der
Aufzeichnung leuchten die LED-Statusanzeigen fur den jeweiligen Steckplatz rot auf. Wird die
Aufzeichnung angehalten, leuchtet die LED-Statusanzeige grtin. Dies zeigt an, dass die Aufzeichnung
erfolgreich war und die Karte fur die Aufzeichnung eines weiteren Clips bereit ist. Ihre Aufzeichnungen
konnen Sie mihelos tber den SD-Kartensteckplatz oder -Leser eines Computers oder auf einem
HDMI-Fernseher Uberprifen, vorausgesetzt dieser unterstiitzt SD-Karten und das exFAT-Dateisystem.
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Die Status-LEDs Uber jedem Steckplatz leuchten in unterschiedlichen Farben, um Ihnen den
jeweiligen Status des Steckplatzes anzuzeigen. Wenn Sie bspw. eine SD-Karte einfuhren, leuchtet
die LED des Steckplatzes griin, sobald die Karte erkannt wurde und aufnahmebereit ist.

Unten finden Sie eine Beschreibung zu den LED-Farben, dem LED-Verhalten und dem Status, den
sie anzeigen:

:"'g Blinkt griin - Karte wurde erkannt und wird initialisiert. Die LED blinkt griin, wenn eine
7S Karte eingeschoben wurde.

‘ Konstant griin - Aufnahmebereit. Die LED leuchtet griin und zeigt damit an, dass die
SD-Karte aufzeichnungsbereit ist.

‘ Konstant rot - Zeichnet auf. Die LED leuchtet konstant rot, solange ein Clip aufgezeichnet wird.
,b’_ Abwechselnd rot und gelb - Karte fast voll. Das gelbe Lampchen blinkt, wenn auf der
777N Karte weniger als 3 Minuten Speicherplatz verflgbar sind.

O Konstant gelb - Karte voll oder Fehler wahrend des Schreibvorgangs. Wenn Sie sehen,
dass die LED wahrend der Aufzeichnung konstant gelb blinkt, bedeutet dies, dass Ihre
SD-Karte ggf. beschéadigt oder nicht schnell genug ist, um eine solch hohe Datenrate zu
verarbeiten. Versuchen Sie die Datenrate zu verringern, eine schnellere SD-Karte zu
verwenden oder zu einer anderen Karte zu wechseln.

Auch wenn der Duplizierer versuchen wird, das Dateisystem auf jeder Karte in Ordnung und
bereitzuhalten, falls eine Karte wahrend des Aufzeichnungsvorgangs entfernt wird, ist es wichtig, dass Sie
keine Karte entfernen, wahrend Ihr Blackmagic Duplicator 4K aufzeichnet. Das liegt daran, dass einige
Betriebssysteme, die zum Anzeigen der Karte benutzt werden, nicht so zuverlassig sind wie andere und
die Aufzeichnung dadurch flr beschadigt halten. Demnach ist es immer sicherer, die Aufzeichnung zu
stoppen, bevor die Karte entfernt wird. Wenn Sie dennoch die Moglichkeit haben mochten, Karten bereits
an Menschen verteilen zu konnen, bevor eine Veranstaltung abgeschlossen ist, ist es ratsam, mehrere
Duplizierer einzusetzen. Auf diese Weise kdnnen Sie die Aufzeichnung mit einem Gerat beenden und die
Karten von diesem Gerét verteilen. Die Ubrigen Gerate konnen so weiterhin aufzeichnen.

" (-] B
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Dricken Sie die Aufnahmetaste, um mit der Aufzeichnung zu beginnen. Die Status-LEDs Uber
jedem Steckplatz leuchten nun rot. So wissen Sie, dass die SD-Karten aufzeichnen

18 19 20 21

SD-Karten der Geschwindigkeitsklasse 10 eignen sich zur Aufzeichnung aller von
lhrem Blackmagic Duplicator 4K unterstitzten Bitraten. Wenn notig konnen Sie jedoch
auch bei geringeren Datendurchsatzraten mit weniger schnellen Karten aufnehmen.
Beispiel: Es soll Giber einen langeren Zeitraum hinweg Footage von Sichertheitskameras
aufgenommen werden, es wird aber keine Videohdchstqualitat bendtigt. Wir empfehlen
immer, eine Testaufnahme vorzunehmen, damit Sie sichergehen konnen, dass lhre
SD-Karte die Videoaufzeichnung in Ihrer vorgegebenen Bitrate meistert. Weitere
Informationen zu den Geschwindigkeitsklassen von SD-Karten finden Sie unter
,Einschieben und Formatieren von SD-Karten* im Abschnitt ,Erste Schritte.
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Per Aufnahmeanfligung aufzeichnen

Vielleicht kennen Sie das: Sie mdchten zwar einen neuen Clip aufzeichnen, ihn aber an einen
vorherigen Clip anfligen, sodass beide als ein einziger Clip erscheinen. Vielleicht méchten Sie ja
eine Veranstaltung mit mehreren separaten Auftritten aufzeichnen. Wenn Sie diese schon wahrend
der Aufzeichnung zu einem einzigen Clip zusammenfliigen moéchten, kann lhnen die Funktion
~Append Record” (Aufzeichnung anfligen) dabei behilflich sein.

Zeichnen Sie den ersten Clip wie gehabt mithilfe der Aufnahmetaste auf. Driicken Sie die Stopptaste.

Wenn die nachste Vorfuhrung beginnt, dricken Sie die Taste ,Append Record®. Die Taste
leuchtet daraufhin zusammen mit der Aufnahmetaste auf und zeigt Ihnen somit an, dass der
derzeit aufgezeichnete Clip an den vorherigen Clip angefligt wird.

Drlicken Sie die Stopptaste. Der neue Clip wird dann an den vorherigen Clip angefligt.
Beide Clips werden somit in einer Datei abgespeichert.

Bei Verwendung der Funktion ,Append Record® (Aufnahme anfugen) konnen
Sie eine unbegrenzte Zahl an Clips an den vorherigen Clip anfiigen.

B
() (=] (=]

Dricken Sie die Taste ,Append Record” erneut, um einen weiteren Clip hinzuzufiigen

Sperrfunktion lhres
Blackmagic Duplicator 4K

Wenn Sie ein wichtiges Ereignis filmen, ist es ratsam, das Bedienfeld zu sperren, um zu verhindern,
dass die Aufzeichnung aus Versehen gestoppt wird. Es ist auch hilfreich, jegliche in Reihe
geschalteten Slave-Gerate zu sperren, damit die Aufzeichnung auch von deren Bedienelementen
nicht versehentlich unterbrochen werden kann.

Die Sperrung wird fur jedes Gerat einzeln mit der jeweiligen LOCK-Taste aktiviert bzw. deaktiviert.
Es ist sehr unwahrscheinlich, dass die Sperrung versehentlich aufgehoben wird, da die LOCK-Taste
fur die Freigabe der Bedienelemente zwei Sekunden lang gedrickt gehalten werden muss.

So sperren Sie einen Blackmagic Duplicator 4K:
Drlicken Sie die LOCK-Taste im Bedienfeld lhres Blackmagic Duplicator 4K.

Um das Gerat zu entsperren, halten Sie die LOCK-Taste gedrtickt. Nach zwei Sekunden
wird das Geréat entsperrt.

o o o o o o

LOCK

[~

Mit der Sperrung lhres Blackmagic Duplicator 4K stellen Sie sicher, dass eine
Aufzeichnung nicht versehentlich gestoppt wird

Sperrfunktion Ihres Blackmagic Duplicator 4K
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Reihenschaltung mehrerer Dupliziergerate

Wenn Sie mehr als 25 SD-Karten bespielen mochten, konnen Sie mehrere Blackmagic Duplicator
4Ks hintereinander schalten. Bei dieser Reihenschaltung werden alle Geréte Uber ihren jeweiligen
SDI-Durchschleifverbinder mit ein und demselben Videosignal gespeist. Gleichzeitig kommunizieren
sie Uber ihre Fernsteuerungsanschliisse und das RS-422-Protokoll.

So schalten Sie mehrere Blackmagic Duplicator 4K hintereinander:

Verbinden Sie den RS-422-Ausgang (,REMOTE OUT") des ersten Gerats mit dem Eingang
(,REMOTE IN¥) des zweiten Gerats. Benutzen Sie hierflir ein géngiges serielles Kabel

mit DB9-Verbindern. Serielle Kabel mit DB9-Verbindern sind bei einem Fachhandler fur
Computer oder Videoausrustung in Ihrer Néhe erhaltlich.

Verbinden Sie nun den SDI-Durchschleifausgang (,LOOP®) des ersten Gerats mit dem SDI-
Eingang des zweiten Gerats.

Einfacher geht’s kaum! Um noch weitere Blackmagic Duplicator 4Ks in Reihe zu schalten, koppeln
Sie einfach weiterhin jeden REMOTE- und LOOP-Ausgang des vorherigen Gerats an den REMOTE-
und SDI-Eingang des Folgegerats.

p ) .
(@) —— (AL Slave-Gerat

SECE CER= G Schalten Sie ,Remote”

[:] ein, damit es dem
(@) vorgeschalteten Gerat folgt
@) Slave-Gerat

e ) | Schalten Sie ,Remote”

- ein, damit es dem

(@) L] vorgeschalteten Gerat folgt
(@) — Mastereinheit

Schalten Sie ,Remote”

] aus und benutzen Sie die
(@) = Tasten an diesem Gerat zur

Steuerung aller Geréate
Um mehrere Blackmagic Duplicator 4Ks in Reihe zu schalten,
verbinden Sie einfach den LOOP-Ausgang eines Geréts mit
dem SDI-Eingang eines weiteren Gerats. Koppeln Sie nach dem
gleichen Schema den REMOTE-Ausgang eines Geréts an den
REMOTE-Eingang eines zweiten Geréats

(-] 435

Dricken Sie bei jedem Slave-Geréat dieser
Reihenschaltung auf die jeweilige REM-Taste (Remote),
damit alle Uber das Ausgangsgerat gesteuert

werden kénnen

REM

(e
(]
(e
(e

HINWEIS Vergewissern Sie sich, dass Sie die REM-Taste im Bedienfeld
jedes einzelnen Slave-Gerats dricken, um die Fernsteuerung zu aktivieren. Ist die
REM-Taste aktiviert, leuchtet sie auf. Zum Deaktivieren erneut driicken.

Reihenschaltung mehrerer Dupliziergerate
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Es empfiehlt sich, vor der eigentlichen Aufzeichnung eine Testaufzeichnung durchzufiihren, um
sicherzustellen, dass alle Gerate auch tatséchlich von der Mastereinheit gesteuert werden. Sollten
nicht alle Geréate auf die Mastereinheit reagieren, vergewissern Sie sich, dass die REM-Taste der
Mastereinheit deaktiviert ist. Die REM-Tasten der Slave-Gerate miissen jedoch aktiviert sein.

LCD-Mentueinstellungen

Die Einstellungen Ihres Blackmagic Duplicator 4K konnen allesamt tiber das Bedienfeld und das
LCD-Menu sowie die Menu-Multifunktionstasten verandert werden. Die MenU-Multifunktionstasten
befinden sich auf beiden Seiten neben dem LCD und leuchten entsprechend der auf dem

LCD angezeigten Einstellungen auf.

So andern Sie Einstellungen:
Drlicken Sie die MENU-Taste im Bedienfeld, um die LCD-Menueinstellungen aufzurufen.
Benutzen Sie die Meniu-Multifunktionstasten fur die Meninavigation.

Wenn Sie eine Einstellung ausgewahlt haben, driicken Sie Meni-Multifunktionstaste neben
,Change* (Andern).

Passen Sie die Einstellung an und driicken Sie dann ,Set®, um die Anderungen zu bestatigen.

Sie kénnen eine Anderung jederzeit durch Driicken der Menii-Multifunktionstaste ,Back* (Zurlick)
verwerfen. Dies flihrt Sie zum vorherigen Schritt des Menipfads zurlick. Alternativ kdnnen Sie durch
Driicken der MENU-Taste direkt zum Homescreen zurtickkehren.

Im Einstellungsmenu ,Record® (Aufzeichnen) kdnnen Sie die Videoquelle andern, die Bitrate
vorgeben, Trigger-Aufzeichnung aktivieren oder deaktivieren und Ihre SD-Karten formatieren.

Videoquelle

Sofern ein Glasfaser-SDI-Modul installiert ist, kdnnen Sie im Einstellungsment ,Video Source®
zwischen dem SDI-Eingang und dem Glasfasereingang wahlen.

Codec

Uber diese Einstellung geben Sie vor, ob |hr Blackmagic Duplicator 4K mit dem Kompressionscodec
H.264 oder H.265 aufzeichnet.

Nachstehend werden die beiden unterschiedlichen Codecs beschrieben.

H.264

Ein sehr gebrauchlicher Kompressionsstandard, der einen guten Kompromiss zwischen
Bildqualitdt und Dateigroke erzielt. Das Gros der in den letzten 10 Jahren hergestellten
Playbackgeréte kann in diesem Codec aufgezeichnete Dateien mit mindestens bis HD

aufgeldstem Video anzeigen.

H.265

Dieser hocheffiziente Kompressionsstandard reduziert die Grofke von Videodateien fur die
jeweilige Bildqualitat im Vergleich zu H.264 um die Halfte. Ein exzellenter Codec zum
Speichern von hochqualitativem Video oder Ultra-HD-Video, dessen Wiedergabe jedoch
ggf. Playbacksoftware und -hardware jingeren Datums erfordert.

HINWEIS Weitere Einzelheiten Uber die Unterschiede zwischen H.264 und
H.265 finden Sie im Abschnitt ,Aufzeichnen® in dieser Bedienungsanleitung.

LCD-Mentlieinstellungen
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Bitrate

Anhand der Bitrate wird festgelegt, wie viel und in welcher Qualitat Video auf Ihre SD-Karten

geschrieben werden kann. Sie konnen zwischen drei Optionen wahlen.

High

Wéhlen Sie ,High" (Hoch), wenn Sie sich fur Video von hdchster Qualitat und geringster
Kompression entschieden haben.

Medium

Waéhlen Sie ,Medium® (Mittel), wenn Sie Video von langerer Dauer aber dennoch sehr guter

Qualitat auf Ihre SD-Karten aufzeichnen wollen.

Low

Wahlen Sie ,Low*, (Niedrig) wenn Sie Video von langer Dauer aufzeichnen wollen und nicht
die hochste Qualitat bendtigen. Bei dieser Einstellung wird Video am starksten komprimiert
und es kann in Ihrer Aufzeichnung zu wahrnehmbaren Komprimierungsartefakten kommen.

HINWEIS Der integrierte H.265-Kodierer bedient sich der modernsten
Komprimierungstechnik, d. h. Sie bekommen qualitativ hochwertiges Video
mit der kleinstmoglichen Datengrofte. Die Qualitat Ihrer Aufzeichnung wird
sogar dann noch sehr gut sein, wenn Sie die niedrigste Qualitatseinstellung
mit der hochsten Komprimierung wahlen.

Bitraten fuir Videoformate

Ultra HD
Bitrate (Mbit/s) Bitrate (Mbit/s)
Videoformat Bitraten-Einstellung H.264 H.265
Hoc 90 50
2160p/60 Mittel 75 40
Niedrig 60 20
Hoc 90 50
2160p/59,94 Mittel 75 40
Niedrig 60 20
Hoc 85 48
2160p/50 Mittel 70 32
Niedrig 55 16
Hoc 60 30
2160p/30 Mittel 45 20
Niedrig 30 10
Hoc 60 30
2160p/29,97 Mittel 45 20
Niedrig 30 10
Hoc 50 25
2160p/25 Mittel 38 20
Niedrig 25 10
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Ultra HD

Bitrate (Mbit/s) Bitrate (Mbit/s)
Videoformat Bitraten-Einstellung H.264 H.265
Hoc 50 25
2160p/24 Mittel 38 20
Niedrig 25 10
Hoc 50 25
2160p/23,98 Mittel 38 20
Niedrig 25 10
HD
Bitrate (Mbit/s) Bitrate (Mbit/s)
Videoformat Bitraten-Einstellung H.264 H.265
Hoc 50 20
1080p/60 Mittel 40 15
Niedrig 30 10
Hoc 50 20
1080i/60 Mittel 40 15
Niedrig 30 10
Hoc 50 20
1080p/59,94 Mittel 40 15
Niedrig 30 10
Hoc 50 20
1080i/59,94 Mittel 40 15
Niedrig 30 10
Hoc 45 20
1080p/50 Mittel 35 15
Niedrig 25 10
Hoc 45 20
1080i/50 Mittel 33 15
Niedrig 25 10
Hoc 30 15
1080p/30 Mittel 22 12
Niedrig 16 10
Hoc 30 15
1080p/29,97 Mittel 22 12
Niedrig 16 10
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HD

Bitrate (Mbit/s) Bitrate (Mbit/s)

Videoformat Bitraten-Einstellung H.264 H.265

Hoc 25 15
1080p/25 Mittel 18 12

Niedrig 12 10

Hoc 25 15
1080p/24 Mittel 18 12

Niedrig 12 10

Hoc 25 15
1080p/23,98 Mittel 18 12

Niedrig 12 10

Hoc 30 15
720p/60 Mittel 22 12

Niedrig 15 10

Hoc 30 15
720p/59,94 Mittel 22 12

Niedrig 15 10

Hoc 25 15
720p/50 Mittel 18 12

Niedrig 10 10

SD
Bitrate (Mbit/s) Bitrate (Mbit/s)

Videoformat Bitraten-Einstellung H.264 H.265

Hoc 20 15
625i50 Mittel 15 12

Niedrig 10 10

Hoc 20 15
525i59.94 Mittel 15 12

Niedrig 10 10

s1rigger” (Ausloser)

Die ,Trigger®-Einstellung aktiviert die Aufnahmeauslosung. Mit dieser Funktion kdnnen Sie die
Aufzeichnung lhres Blackmagic Duplicator 4K Uber die Aufnahmetaste von anderen SDI-Geraten —
wie bspw. der Blackmagic URSA Mini — auslosen.

None

Wahlen Sie ,None* (Keine), um die Aufnahmeausldosung zu deaktivieren.

SDI Start/Stop

Wenn ,SDI Start/Stop® ausgewahlt ist, beginnt Ihr Blackmagic Duplicator 4K mit der
Aufzeichnung, sobald die Aufnahmetaste an einem anderen Gerat gedriickt wird.

LCD-Mentlieinstellungen
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Die Blackmagic URSA Mini sendet bspw. Uber ihre SDI-Ausgange immer ein Trigger-Signal.
Wenn Sie also die Aufnahmetaste an Ihrer Kamera betatigen, beginnt Ihr Blackmagic
Duplicator 4K mit der Aufzeichnung. Driicken Sie die Aufnahmetaste erneut, wird die
Aufzeichnung unterbrochen. Um die Aufnahmeauslosung der URSA Mini zu aktivieren,
brauchen Sie keine Einstellungen vornehmen. Sollten Sie jedoch andere SDI-Geréte
verwenden wollen, die die Aufnahmeausldserfunktion untersttitzen, missen Sie ,SDI Start/
Stop* im Einstellungsment Ihres jeweiligen Geréts aktivieren.

Timecode Run

Sollte Ihr SDI-Equipment die Aufnahmeauslosung ,SDI Start/Stop® nicht unterstitzen,
kénnen Sie Ihren Blackmagic Duplicator 4K so einstellen, dass er mit der Aufzeichnung
beginnt, sobald er laufenden Timecode erkennt. Hier ein Beispiel: Sie haben eine SDI-
Kamera an lhren Blackmagic Duplicator 4K angeschlossen, bei der die Timecode-Funktion
~,Record Run“ aktiviert ist. Sobald diese Kamera beginnt aufzuzeichnen, 10st sie gleichzeitig
die Aufzeichnungsfunktion des Blackmagic Duplicator 4K aus. Wenn Sie die Aufzeichnung
an Ihrer Kamera beenden, wird auch der Timecode angehalten und somit der
Aufzeichnungsvorgang lhres Blackmagic Duplicator 4K ebenfalls gestoppt.

Diese Funktion ist tolll Vergewissern Sie sich jedoch, dass die Funktion ,Record Run®in den
Timecode-Einstellungen Ihres Gerats aktiviert ist. Wenn in den Timecode-Einstellungen
namlich ,Time of Day“ vorgegeben ist, gibt Ihr Gerat kontinuierlich Timecode aus und wirde
so die Aufzeichnung Ihres Blackmagic Duplicator 4K permanent auslosen. Und das mochten
Sie ja sicherlich nicht.

Formatierung von Karten

Mit der Formatierungsfunktion lhres Blackmagic Duplicator 4K konnen Sie bis zu 25 Karten
gleichzeitig formatieren.

So formatieren Sie lhre Karten:
Driicken Sie die MENU-Taste im Bedienfeld, um das LCD-Menii zu 6ffnen.

Uber die Menl-Multifunktionstaste neben ,Record* gelangen Sie in die
Aufzeichnungseinstellungen ,Record®.

Navigieren Sie mit der linken und rechten Pfeiltaste zur Einstellung ,Format Cards® (Karten
formatieren) und driicken Sie die Taste fur ,Format® (Formatieren).

Nun wird eine Meldung angezeigt, die Sie auffordert, das Format zu bestatigen. Es
erscheint zudem ein Warnhinweis, dass dieser Vorgang nicht riickgangig gemacht werden
kann. Sollten sich demnach Daten auf Ihrer SD-Karte befinden, die Sie erhalten méchten,
erstellen Sie zunachst ein Backup, bevor Sie mit der Formatierung fortfahren.

Bestatigen Sie den Vorgang mit ,Format® (Formatieren). Alternativ kbnnen Sie den Vorgang
mit der Taste ,Cancel” abbrechen und zum Einstellungsmenu ,Record® zurtickkehren.

Wahrend des Formatierungsprozesses blinken die Status-LEDs gelb und auf dem
LCD erscheint ein Fortschrittsbalken. Sobald die Karten formatiert sind, leuchten die
Statusanzeigen konstant griin. Zusatzlich wird Ihnen auf dem LCD angezeigt, dass die
Formatierung abgeschlossen ist und lhre Karten nun aufzeichnungsbereit sind.

Dricken Sie ,OK" Driicken Sie dann die MENU-Taste im Bedienfeld, um zum Homescreen
zurtickzukehren.

Uber den Mentipunkt ,Settings® (Einstellungen) kénnen Sie Netzwerkeinstellungen fiir DHCP, IP-Adresse,
Subnetzmaske und Gateway vorgeben. Wenn Sie Ihren Blackmagic Duplicator 4K in ein Netzwerk einbinden,
konnen Sie das Gerat mithilfe einer Verwaltungssoftware von Fremdherstellern wie Telnet fernsteuern.

LCD-Mentlieinstellungen
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~DHCP ,ON*“

Wenn Sie mochten, dass Ihr Blackmagic Duplicator 4K automatisch die passendsten Einstellungen
konfiguriert, sobald er in ein Netzwerk eingebunden wird, wahlen Sie ,On* (Eingeschaltet). Das bedeutet, dass
Ihr Blackmagic Duplicator 4K alle verbundenen Geréate im Netzwerk Uberpriuft und seine IP-Adresse
und anderen Netzwerkeinstellungen so wahlt, dass sie nicht mit denen der tbrigen Geréate in Konflikt geraten.
Diesist eine zuverlassige und einfache Methode, die passenden Netzwerkeinstellungen zu erhalten.

~DHCP ,OFF*

Wenn Sie lhre Netzwerkeinstellungen komplett selbst vorgeben méchten, kénnen Sie diese auch
manuell eintragen, indem Sie die Einstellung ,DHCP* auf ,Off* (Aus) setzen. Geben Sie daraufhin die

|P-Adresse, Subnetzmaske und Gateway-Einstellungen ein.

IP-Adresse, Subnetzmaske und Gateway

Ist ,DHCP“ mit ,Off* ausgeschaltet, konnen Sie diese Einstellungen manuell andern.

So bearbeiten Sie die Zahlenfelder:

Wahlen Sie das zu andernde Zahlenfeld mithilfe der linken und rechten Men-

Multifunktionstasten aus und driicken Sie auf ,Change* (Andern).

Mit der linken und rechten Meni-Multifunktionstaste kénnen Sie nun die Zahlenwerte
verdndern. Wenn Sie eine der Tasten gedrlckt halten, verandert sich der Wert schneller.

Driicken Sie auf ,SET*, um die Anderung zu bestatigen.

Mit den Meni-Multifunktionstasten konnen Sie sich so durch die Sequenz arbeiten und die
gewiinschten Anderungen vornehmen.

Confirm

IP Address

192.168. 24 .250

Set

Uber das LCD-Meni Settings kénnen Sie Ihre Netzwerkeinstellungen
andern, damit Sie lhren Blackmagic Duplicator 4K mit Verwaltungssofwares
von Fremdherstellern wie Telnet steuern kdnnen.

L]

ETHERNET

Q

Verbinden Sie lhren Blackmagic Duplicator 4K tUber den Ethernet-Eingang am

Gerétericken mit Ihrem Netzwerk

Diese Menlieinstellung gibt einen sofortigen Uberblick tUber die aktuell vorgegebene Bitrate, den
Dateinamen lhrer jungsten Aufzeichnung, den Netzwerkstatus und die Versionsnummer der auf

Ihrem Blackmagic Duplicator 4K installierten Produktsoftware.

LCD-Mentlieinstellungen
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Blackmagic Duplicator Utility

Die Blackmagic Duplicator Utility Software dient der Aktualisierung von Produktsoftware flr Ihren
Blackmagic Duplicator 4K. Man kann damit auch die Einstellung ,File Name Prefix“
(Dateinamenprafix) dndern, um Aufzeichnungen mit Kennungen zu versehen. Laden Sie sich diese
Software unbedingt herunter und aktualisieren Sie Ihren Blackmagic Duplicator 4K, um von neuen
Features und Verbesserungen zu profitieren.

Die aktuellste Version steht zum Download im Blackmagic Design Support Center unter
www.blackmagicdesign.com/de/support bereit.

So aktualisieren Sie die Produktsoftware unter Mac OS X:

Downloaden und entpacken Sie Blackmagic Duplicator Utility.

Offnen Sie das angezeigte Disk-Symbol und starten Sie das Blackmagic Duplicator Utility
Installationsprogramm. Folgen Sie den Anweisungen auf lhrem Bildschirm.

Koppeln Sie Ihren Blackmagic Duplicator 4K nach erfolgter Installation der aktuellsten
Blackmagic Duplicator Utility Software mit einem USB-Kabel an Ihren Computer.

Starten Sie die Duplicator Utility Software und 6ffnen Sie die Einstellungen, indem Sie auf
das kreisformige Einstellungssymbol klicken. Wenn die Software eine bereits installierte,
frihere Version auf lhrem Blackmagic Duplicator 4K erkennt, wird ein ,Update now*“-Symbol
angezeigt. Klicken Sie das Symbol einfach an, um die Produktsoftware zu aktualisieren.
Wenn die aktuellste Version der Produktsoftware bereits auf Ihrem Blackmagic Duplicator
4K installiert ist, brauchen Sie nichts weiter zu tun.

So aktualisieren Sie die Produktsoftware unter Windows:
Downloaden und entpacken Sie Blackmagic Duplicator Utility.

Jetzt sollte ein Ordner namens ,Blackmagic Duplicator Utility” zu sehen sein, der
diese Bedienungsanleitung und das Installationsprogramm fiir Blackmagic Duplicator
Utility enthélt. Doppelklicken Sie auf das Installationsprogramm und folgen Sie den
Bildschirmanweisungen zur Fertigstellung der Installation.

Verbinden Sie lhren Blackmagic Duplicator 4K nach erfolgter Installation der aktuellsten
Blackmagic Duplicator Utility Software Uber ein USB-Kabel mit lhrem Computer.

Starten Sie die Duplicator Utility Software und offnen Sie die Einstellungen, indem Sie auf
das kreisformige Einstellungssymbol klicken. Wenn die Software eine bereits installierte,
frihere Version auf Ihrem Blackmagic Duplicator 4K erkennt, wird ein ,,Update now*“-Symbol
angezeigt. Klicken Sie das Symbol einfach an, um die Produktsoftware zu aktualisieren.
Wenn die aktuellste Version der Produktsoftware bereits auf Inrem Blackmagic Duplicator
4K installiert ist, brauchen Sie nichts weiter zu tun.

Sie kdnnen den Dateinamenprafix dndern, damit sich Ihre Aufzeichnungen kennzeichnen und
leichter identifizieren lassen. Klicken Sie einfach auf die Dialogbox ,File Name Prefix“ und tippen Sie
einen neuen Namen ein. Wenn |hr Blackmagic Duplicator 4K nun den nachsten Clip aufnimmt, wird
er mit einem benutzerdefinierten Namen gefolgt von vier Ziffern zur Identifikation der Clipnummer
versehen. Diese Ziffern erhohen sich mit jedem aufgezeichneten Clip.

Uberdies kénnen Sie sicherstellen, dass die Aufzeichnungen auf allen in Reihe geschalteten Geraten
den gleichen Dateinamen verwenden. Aktivieren Sie hierfur die REM-Tasten (= Remote) aller
Slave-Gerate und dndern Sie dann die Dateinamenprafix-Einstellung auf dem Master-Gerat. Dies
ermaoglicht Innen, auf den Karten aller Gerate Clips mit dem gleichen Dateinamen aufzunehmen.

Blackmagic Duplicator Utility

118



Installation eines optionalen
Optical Fiber SDI Module

Wenn Sie SDI-Video per Lichtwellenleiter anschlieken mdchten, erfordert dies die Installation eines
optionalen Glasfaser-SDI-Moduls. Fir die Installation eignet sich jedes beliebige SMPTE-kompatible
Glasfaser-SDI-Modul. Solche Module kdnnen Sie separat bei jedem Blackmagic Design Reseller
kaufen. Das Modul wird einfach in den eingebauten Glasfaserkafig am Geraterlicken lhres
Blackmagic Duplicator 4K eingesteckt. Das installierte Glasfaser-SDI-Modul I&sst Sie SDI-Video mit
eingebettetem Ton Uber aukerordentlich lange Kabelstrecken anschliefken. Sie konnen auch den
Glasfaserausgang als zuséatzlichen durchgeschleiften Videoanschluss verwenden.

Wenn Sie mit Glasfasersystemen von geringerer Geschwindigkeit wie 3G-SDI oder 6G-SDI arbeiten,
kénnen Sie ein langsameres Modul in diese Buchse stecken. So sparen Sie Geld, wenn keine
hoheren Geschwindigkeiten gebraucht werden.

Installieren Sie ein optionales Glasfaser-SDI-Modul,
damit Sie SDI-Video per Glasfaser koppeln konnen

Der Blackmagic Duplicator 4K verwendet das Video vom jeweils zuerst gekoppelten Anschluss. Sind
allerdings SDI und Glasfaser belegt, kénnen Sie tber die ,Video Source“-Einstellung auf dem
LCD-Meni zwischen beiden auswahlen. Naheres finden Sie im Abschnitt ,Einstellungen®in

diesem Handbuch.

Installation des optionalen Optical Fiber SDI Module
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RS-422-Steuerung

Der Broadcast-Standard RS-422 dient zur seriellen Decksteuerung und ist bei Broadcastern seit den
frihen 1980er Jahren in Gebrauch. Er wird mit vielen MAZen sowie linearen Schnittsystemen und
nichtlinearen automatisierten Schnitt- und Broadcast-Systemen verwendet. Ihr Blackmagic
Duplicator 4K unterstitzt diesen Standard, d. h. er Iasst sich in automatisierte Broadcast-Anlagen,
Fernsteuersysteme, zeitgesteuerte Aufnahmesysteme sowie in Steuerlésungen eigener Konzeption
integrieren.
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RS-422 Remote-Pin-Verbindungen am Remote-Ausgabeverbinder

Ihr Blackmagic Duplicator 4K ist mit einem branchenublichen Sony™-kompatiblen RS-422-Port fur die
Deck-Fernsteuerung ausgestattet. Dieser verfugt tiber passende Stiftverbinder, die einen direkten
Anschluss an beliebige Fernsteuerungsgerate mit RS-422 ermdoglichen.

Sie kdnnen vorgefertigte vorkonfektionierte 9-Stift-Kabel verwenden, sofern beide Kabelenden Stift fiir
Stift verdrahtet sind und die Stiftnummern an beiden Enden einander entsprechen. Bei anders
verdrahtetem Equipment oder wenn Sie sich Kabel eigener Spezifikation erstellen méchten, orientieren
Sie sich bitte am beigefligten Anschlussschema fiir die Remote-Ausgange. So gehen Sie sicher, dass die
Tx-Stifte tatsachlich fiir die Ubermittlung und die Rx-Stifte fiir den Empfang verdrahtet sind.

Uber eine an Ihren Blackmagic Duplicator 4K angeschlossene RS-422-Steuerung kénnen Sie das
Gerat aus der Ferne bedienen, statt an einem Geréat vor Ort auf Tasten zu dricken.

Schlieken Sie lhre externe Steuerung Uber ein RS-422 Kabel an den ,REMOTE IN“-Eingang
Ihres Blackmagic Duplicator 4K an.

Drlicken Sie die REM-Taste (= Remote) auf dem Bedienfeld lhres Blackmagic Duplicator 4K,
um die Decksteuerung aus der Ferne zu aktivieren.

Jetzt kdnnen Sie mit Ihrem Blackmagic Duplicator 4K aus der Ferne Aufnahmen starten und stoppen
oder das Einfligen von Aufnahmen per ,Append Record” starten und stoppen. Eine vollstandige
Liste mit RS-422-Befehlen finden Sie im folgenden Abschnitt namens ,Unterstiitzte RS-422-Befehle”.

L]

@)

Koppeln Sie eine externe RS-422-Steuerung an den ,REMOTE IN*-
Eingang lhres Blackmagic Duplicator 4K, um ihn fernzusteuern
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Driicken Sie die REM-Taste (= Remote) auf dem Bedienfeld lhres
Blackmagic Duplicator 4K, um die RS-422-Decksteuerung zu aktivieren
Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 Ox1 DeviceTypeRequest | PAL: OxFIEO Enabled
24P: OXF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
command - an extra
0x21 0x02 Append Acknowledge Disabled
X X PP wiedg ‘ payload of 0x00
indicates append
4 - Preset/Select Control
0x40 | 0x40 | AutoMode Off Acknowledge Disabled 'gnored, Status bit
remembered
i d, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled 1GnoTea, Statls bl
remembered
0x61 0x20 StatusSense StatusData Enabled

7 - Sense Reply

0x70 0x20 StatusData

Please see “Status
Bits” sheet: Limited to
9 bytes of status,
silently truncated
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte O 0 0 Cassette out 0 0 0 0 Local
Byte 1 Standby 0 Stop 0 0 0 Record 0
Byte 2 0 0 0 0 0 0 0 0
Byte 3 G{;’L‘; 0 0 0 0 0 0 0
Byte4 SelectEE  FullEE 0 0 0 0 0 0
Byte 5 0 0 0 0 0 0 0 0
Byte 6 0 0 0 0 0 0 0 0
Byte 7 0 0 0 0 0 0 0 0
Byte 8 0 0 0 0 0 0 0 0
Byte 9 0 0 0 0 0 0 0 0
Variables
Cassette Out Set if no cards are ready to record
Local Set if in local mode (no remote control)
Standby Set if one or more cards are ready to record
Auto Mode For compatibility only
Full EE For compatibility only - always on
Select EE For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol Based on Sony 9-pin protocol
Baud Rate 384K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

Fernsteuerung via Ethernet

Ihr Blackmagic Duplicator 4K lasst sich via Ethernet anhand von textbasierten Befehlen des Blackmagic
HyperDeck Ethernet Protocol extern bedienen. Dies befahigt Sie, Ihren Blackmagic Duplicator 4K
mittels einer Verwaltungssoftware wie Telnet tiber einen Computer fernzusteuern. Sie kdnnen sich
auch eine Hardware-Systemsteuerung nach eigenen Spezifikationen bauen und diese mithilfe des
HyperDeck Ethernet Protocol auf Integration mit dem Blackmagic Duplicator 4K programmieren.
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Damit ist Ihnen die Moglichkeit gegeben, sich eigene Spezialldsungen zur Steuerung lhres
Dupliziergerates mit Computern, mit speziellen Hardware-Steuergeraten oder mit den in Broadcast-
Studios oder U-Wagen eingesetzten Grokanlagen zu entwickeln. So lassen sich beispielsweise
kleine Leiterplatten wie Arduino-Microcontroller anhand von Erweiterungsplatten, sogenannten
,Shields” bzw. Schirmungen, individuell einrichten. Es gibt vielerlei Schirmungstypen passend flr
unterschiedliche Verbinder. Zur Steuerung lhres Blackmagic Duplicator 4K ist eine Ethernet-
Schirmung erforderlich. Es gibt sogar zusatzliche Schirmungen mit programmierbaren Tasten zu
kaufen! Arduino-Microcontroller sind einfach einzurichten, sehr preiswert und im Sinne von Open
Source quelloffen. Nach erfolgter Programmierung der Arduino-Software koppeln Sie den Arduino
einfach an den Ethernet-Port Ihres Blackmagic Duplicator 4K. Sie kdnnen das Dupliziergerat dann
sofort steuern.

Die Programmierung der Arduino-Microcontroller erfolgt in der gangigen C-Programmiersprache.
Programmieren Sie Ihren Controller also einfach so, dass er Befehle an Ihren Blackmagic Duplicator
4K Uber das HyperDeck Ethernet Protocol auslost. Alle unterstiitzten Befehle sind im nachstehenden
Abschnitt ,Blackmagic HyperDeck Ethernet Protocol® aufgefthrt.

Der Arduino kann mit zusatzlichen Erweiterungsschirmungen versehen werden, um damit diverse
Aufnahmefunktionen auszufiuhren. Beispiel: Durch Hinzufligen einer internen Uhr kdnnen Sie Ihren
Controller so programmieren, dass er dem Blackmagic Duplicator 4K befiehlt, zu bestimmten
Tageszeiten aufzunehmen. Das mag bspw. bei Aufzeichnungen von Uberwachungskameras
praktisch sein.

Wir sind von dieser Technik vollends begeistert und wiirden gerne erfahren, was fur externe
Ethernet-Controller Sie sich gebaut haben.

BlackmagicDuplicaterControl | Arduing 1.6.5

BlackmagicCuplicatorCantrol

#include <5P1.h>
#include «<Ethernet.hs

// Enter a MAC address and 1P address for your controller belew
#/ The 1P eddress will be dependent on your local metwork:

byte mac[] = {0x90, OxAZ, BxDA, OxOF, @x17, @xEF};
byte ipl] - {192, 168, 28, 204}; Z/TP address of Ethernet Shield
byte server[] - {192, 168, ZE, 85)}; //1P oddress of Duplicator

EthernetClient client; //Give the ethernet client a nome
void setupl)
{
Ethernet.beginmac, 1p); /#5tart the Ethernet connection:
client_connect{server, 3333); /#Tonnect to Duplicator on port 9393
}
void loop()

while (client.o //Read the Duplicator Preamble
{

ar ¢ = client,

}k.

client.print( record: nome: CAMERAL\XOG")} //Seart Duplicator recording o clip named Camera 1
deloy(60000); //ait o minute

client print( stapixda”); 7/5tap recading

while (125 /00 nething until program sterts ugoein

Orientieren Sie sich zum Programmieren eines externen Ethernet-Controllers — wie dem hier als
Beispiel verwendeten Arduino mit Ethernet-Schirmung — an der hier dargestellten Ethernet-Protokoll-
Referenz. Wahlen Sie dort die von Ihnen bendtigten Befehle fur Ihre gewlinschte Steuerung aus.
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Sie finden den im obigen Fenster angezeigten Code Uberdies auf der nachsten Seite, wo sie ihn
kopieren und in Ihre Arduino-IDE einfiigen konnen. Der Code programmiert den Arduino, sodass
dieser dem Blackmagic Duplicator 4K befiehlt, eine Minute lang aufzunehmen, dann die Aufnahme
zu pausieren und erst wieder aufzunehmen, wenn das Programm weiterlauft.

/*
Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, 0xDA, O0xOF, 0x17, OxEF};

byte ip[] = {192, 168, 28, 204}; // IP address of
Ethernet Shield

byte server[] = {192, 168, 28, 141}; // IP address of Duplicator

EthernetClient client; // Give the ethernet
client a name

void setup()

{

Ethernet.begin(mac, 1ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();

}

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip
named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Das textbasierte Blackmagic HyperDeck Ethernet Protocol wurde urspringlich geschrieben, um
Blackmagic HyperDeck Diskrekorder tber den Ethernet-Port zu steuern. Mit dem gleichen Protokoll
kénnen Sie jedoch auch Ihren Blackmagic Duplicator 4K steuern.

Da das Dupliziergerat lediglich aufzeichnet, ist nur ein Teil der Befehle des HyperDeck Protokolls
relevant. In diesem Abschnitt sind alle fur den Blackmagic Duplicator 4K bei Einsatz mit dem
HyperDeck Ethernet Protocol verfugbaren Befehle aufgefihrt.

Protocol Commands

Command

help or ?

remote

remote: enable: true

remote: enable: false

remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slot info: slot id: {slot ID}
transport info
configuration

configuration: video input:
{“SDI”, “optical”}

watchdog: period: {seconds}

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck’s remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use XML to
confirm the existence of a specific command based on the firmware of the HyperDeck you are
communicating with. This helps your software user interface adjust to the capabilities of the specific
HyperDeck model and software version.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "«'" symbol.

Command syntax

Command parameters are usually optional. A command with no parameters is terminated with
anew line:

{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax
Simple responses from the server consist of a three digit response code and descriptive text terminated

by a new line:

{Response code} {Response text}e!

If a response carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:«!
{Parameter}: {Value}<
{Parameter}: {Value}«!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
2071to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error

101 unsupported parameter
102 invalid value

103 unsupported

104 disk full

105 no disk

106 disk error

109 out of range

110 no input

111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:«!

{Parameter}: {Value}<

{Parameter}: {Value}<

!

Connection response

On connection, an asynchronous message will be delivered:

500 connection info:e!
protocol version: {Version}«!
model: {Model Name}«!

|

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently,

they will receive an error and be disconnected:

120 connection rejected+!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state

The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:

111 remote control disabled+«!
To enable or disable remote control:

remote: enable: {“true”, “false”} «
The current remote control state may be overridden allowing remote access over ethernet irrespective
of the current remote control state:

remote: override: {“true”, “false”} <
The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:
remote«

The deck will return the current remote control state:
210 remote info:«!
enabled: {“true”, “false”}
override: {“true”, “false”}+!

o

Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quite
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:
pinge

Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:

help«!
or:
2
The server will respond with a list of all supported commands:
201 help:<!
{Help Text}«!
{Help Text}<!
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop<

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!

The command list is returned in a computer readable XML format:
212 commands:

<commands>«!
<command name=".."><parameter name=".."/>.</command>«!
<command name=".."><parameter name=".."/>.</command>«!

</commands>«!

Pl

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}«
To enable or disable slot notifications:
notify: slot: {"true", "false"}<
To enable or disable remote notifications:

notify: remote: {"true", "false"}«!

To enable or disable configuration notifications:

notify: configuration: {“true”, “false”}

Multiple parameters may be specified. If no parameters are specified, the server returns the current
state of all notifications:

209 notify:

transport: {“true”, “false”}+!
slot: {“true”, “false”}«

remote: {“true”, “false”}
configuration: {“true”, “false”}

pa
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:«!
protocol version: {Version}«!
model: {Model Name}«!
unique id: {unique alphanumeric identifier}«!

pa

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«!
status: {"empty", "mounting", "error", "mounted"}
volume name: {Volume name}+!
recording time: {recording time available in seconds}«!
video format: {disk’s default video format}<
p

Asynchronous slot information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in slot state will generate a “502 slot info:”
asynchronous message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:

transport info «
The server responds with transport specific information:

208 transport info:«!

status: {“stopped”,”record”}«!

display timecode: {timecode}

timecode: {timecode}!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The
“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080150
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration«!
The server returns the configuration of the deck:
211 configuration:«!
video input: {“SDI”, “optical”}<
Pl
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:
watchdog: period: {period in seconds}«!

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is set to O or less than O, connection monitoring will be disabled.
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Hilfe

Am schnellsten erhalten Sie Hilfe online tber die Support-Seiten der Website von Blackmagic
Design. Sehen Sie dort nach dem aktuellsten Support-Material fiir Ihren Blackmagic Duplicator 4K.

Blackmagic Design Online Support Seiten

Die aktuellsten Versionen der Bedienungsanleitung, Produktsoftware und der Support-Hinweise
finden Sie im Blackmagic Support Center unter https://www.blackmagicdesign.com/de/support.

Blackmagic Design Forum

Das Blackmagic Design Forum auf unserer Website ist eine praktische Ressource, das Sie flr mehr
Information und kreative Ideen aufsuchen kénnen. Manchmal finden Sie dort schnellere Losungen,
da moglicherweise bereits Antworten auf &hnliche Fragen von anderen erfahrenen Anwendern und
Blackmagic Design Mitarbeitern vorliegen, die Ihnen weiterhelfen. Das Forum finden Sie unter
http://forum.blackmagicdesign.com.

Kontaktaufnahme mit Blackmagic Design Support

Wenn unser Support-Material oder das Forum Ihnen nicht wie gewinscht hilft, gehen Sie bitte auf
unsere Support-Seite und schicken Sie uns lhre Anfrage uber ,Senden Sie uns eine E-Mail*. Oder
klicken Sie auf ,Finden Sie Ihr lokales Support-Team® und rufen Sie Ihre nachstgelegene Blackmagic
Design Support Stelle an.

Uberpriifen der aktuell installierten Softwareversion

Um zu Uberprifen, welche Version des Blackmagic Duplicator Utility auf Ihrem Computer installiert
ist, 6ffnen Sie das Fenster ,About Blackmagic Duplicator Utility*.

»  Offnen Sie unter Mac OS X Blackmagic Duplicator Utility tiber den Ordner ,Programme®.
Wahlen Sie im Anwendungsmenu ,About Blackmagic Duplicator Utility“ aus, um die
Versionsnummer nachzusehen.

= Offnen Sie unter Windows 7 Blackmagic Duplicator Utility iiber das Startmenti. Klicken Sie
auf das Menu ,Hilfe* und wahlen Sie ,,About Blackmagic Duplicator Utility* aus, um die
Versionsnummer nachzusehen.

»  Offnen Sie unter Windows 8 Blackmagic Duplicator Utility von der Kachel ,Blackmagic
Duplicator Utility“ auf der Startseite. Klicken Sie auf das Menu ,Hilfe* und wahlen Sie ,About
Blackmagic Duplicator Utility“ aus, um die Versionsnummer nachzusehen.

So erhalten Sie die aktuellsten Software-Updates

Prifen Sie zunachst die Versionsnummer der auf Ihrem Computer installierten Blackmagic Duplicator
Utility Software. Sehen Sie dann im Blackmagic Design Support Center unter
https://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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Gesetzliche Vorschriften und
Sicherheitshinweise

K Entsorgung von elektrischen und elektronischen Geréaten innerhalb der Européischen Union.

Das auf dem Produkt abgebildete Symbol weist darauf hin, dass dieses Gerét nicht zusammen
mit anderen Abfallstoffen entsorgt werden darf. Altgerate mussen daher zur Wiederverwertung
an eine dafur vorgesehene Sammelstelle tbergeben werden. Miilltrennung und
Wiederverwertung von Altgerdten tragen zum nachhaltigen Umgang mit natdrlichen Ressourcen
bei. Gleichzeitig wird sichergestellt, dass die Wiederverwertung nicht zulasten der menschlichen
Gesundheit und der Umwelt geht. Weitere Informationen zur Entsorgung von Altgeraten sowie zu
den Standorten der zustéandigen Sammelstellen erhalten Sie von lhren ortlichen
Millentsorgungsbetrieben sowie vom Handler, bei dem Sie dieses Produkt erworben haben.

Dieses Geréat wurde geprUft und entspricht den Grenzwerten fur Digitalgerate der Klasse A
@ gemals Abschnitt 15 der FCC-Bestimmungen fir Funkentstorung. Diese Grenzwerte dienen dem
angemessenen Schutz gegen schadliche Storungen bei Betrieb des Geréats in einer
kommerziellen Einrichtung. Gerate dieser Art erzeugen und verwenden Hochfrequenzen und
konnen diese auch ausstrahlen. Bei Nichteinhaltung der Installations- und Gebrauchsvorschriften
konnen sie zu Stérungen beim Rundfunkempfang fuhren. Der Betrieb solcher Gerate im
Wohnbereich fuhrt mit grofker Wahrscheinlichkeit zu Funkstoérungen. In diesem Fall kann vom
Betreiber verlangt werden, selbst fir die Beseitigung solcher Storungen aufzukommen.

Der Betrieb unterliegt den folgenden zwei Bedingungen:
Dieses Gerat darf keine schadigenden Storungen hervorrufen.

Dieses Gerat muss alle Storungen annehmen, einschlieflich Storungen, die einen
unerwinschten Betrieb zur Folge haben.

Dieses Gerdat muss an ein vorschriftsmafkig geerdetes Stromnetz angeschlossen werden.

Um das Risiko eines elektrischen Schlages zu verringern, setzen Sie das Gerat weder
Tropfen noch Spritzern aus.

Das Gerat eignet sich fur den Einsatz in tropischen Gebieten mit einer
Umgebungstemperatur von bis zu 40 °C.

Achten Sie auf eine ausreichende Luftzufuhr um das Gerat herum, sodass die Bellftung
nicht eingeschrankt wird. Achten Sie bei der Installation im Rack, dass die Luftzufuhr nicht
durch andere Gerate eingeschrankt wird.

Es befinden sich keine durch den Anwender zu wartenden Teile im Inneren des Gehéauses.
Wenden Sie sich fur die Wartung an ein Blackmagic Design Service-Center in Ihrer Néhe.

Nicht in Hohen von tUber 2000 m Uber dem Meeresspiegel einsetzen.

Dieses Produkt verfugt Giber einen Steckplatz fur einen kleinen SFP-Tranceiver (Small Form
Pluggable Sende-/Empfangsgerét) fur ein Glasfasermodul. Es diurfen nur SFP-
Glasfasermodule der Laserklasse 1 eingesetzt werden.

Blackmagic Design empfiehlt die nachstehenden SFP-Module:

= 3G-SDI: PL-4F20-311C

= 6G-SDI; PL-8F10-311C

a _EE Vorsicht — Doppelpol/Neutrale Sicherung

Die in diesem Gerat enthaltenen Auken- und Neutralleiter sind beide durch eine
Sicherung geschutzt. Daher ist das Gerat fiir den Anschluss an das IT-
Energieverteilungssystem in Norwegen geeignet.
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Garantie

Die Firma Blackmagic Design gewahrt eine Garantie auf Material- und Verarbeitungsfehler des
Blackmagic Duplicator 4K von 12 Monaten ab Kaufdatum. Sollte sich ein Produkt innerhalb dieser
Garantiezeit als fehlerhaft erweisen, wird die Firma Blackmagic Design nach ihrem Ermessen das
defekte Produkt entweder ohne Kostenerhebung fiir Teile und Arbeitszeit reparieren oder Ihnen das
defekte Produkt ersetzen.

Zur Inanspruchnahme der Garantieleistungen mussen Sie als Kunde Blackmagic Design Uber den
Defekt innerhalb der Garantiezeit in Kenntnis setzen und die entsprechenden Vorkehrungen fir die
Leistungserbringung treffen. Es obliegt dem Kunden, fir die Verpackung und den bezahlten Versand
des defekten Produkts an ein spezielles von Blackmagic Design benanntes Service Center zu
sorgen und hierfur aufzukommen. Samtliche Versandkosten, Versicherungen, Zolle, Steuern und
sonstige Ausgaben im Zusammenhang mit der Riicksendung von Waren an uns, ungeachtet des
Grundes, sind vom Kunden zu tragen.

Diese Garantie gilt nicht fur Mangel, Fehler oder Schaden, die durch unsachgemalke Handhabung
oder unsachgemafe oder unzureichende Wartung und Pflege verursacht wurden. Blackmagic
Design ist im 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 unsachgemafer
Handhabung oder Anschluss an nicht kompatible Gerate, c) Behebung von Schaden oder
Stoérungen, die durch die Verwendung von nicht Blackmagic-Design-Ersatzteilen oder
-Verbrauchsmaterialien entstanden sind, d) Service fir ein Produkt, das verandert oder in andere
Produkte integriert wurde, sofern eine solche Anderung oder Integration zu einer Erhdhung des
Zeitaufwands oder zu Schwierigkeiten bei der Wartung des Produkts fiihrt. 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
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Bienvenido

Gracias por haber adquirido este producto.

Estamos muy entusiasmados con el nuevo Blackmagic Duplicator 4Ky creemos que es la
solucién ideal para distribuir contenidos de alta calidad en definicién UHD. Este dispositivo
facilita la copia de material audiovisual en 25 tarjetas SD simultdneamente y es compatible
con distintas definiciones hasta una resolucién maxima de 2160p60. El sistema de compresion
H.265 brinda una nitidez excepcional con una mayor frecuencia de imagen y no requiere
grandes velocidades de transferencia, de modo que es posible emplear unidades de

almacenamiento econdémicas y prolongar la duracion de la grabacion.

Este equipo es muy facil de usar. El panel frontal cuenta con una pantalla de cristal liquido
que permite modificar diferentes ajustes. Asimismo, la unidad puede operarse mediante
los botones integrados o de forma remota, a través de una red Ethernet o conectandola a
un controlador RS-422. Incluso es posible crear soluciones personalizadas y controlar el

dispositivo mediante el protocolo Blackmagic HyperDeck.

Por su parte, el codificador H.265 brinda la posibilidad de grabar imadgenes extraordinarias en
tarjetas SD de bajo precio, facilitando de este modo la copia de contenidos UHD sin necesidad
de recurrir a equipos costosos. La version 1.1 del software interno del dispositivo permite grabar
archivos H.264, brindando asi una mayor compatibilidad.

Este producto tiene una altura de una unidad de bastidor, lo que permite conectar varios
dispositivos en serie al instalarlos en bastidores portéatiles, a fin de ofrecer una solucién para
grabar en cientos de tarjetas al mismo tiempo.

Este manual de instrucciones contiene toda la informacion necesaria para comenzar a utilizar el

dispositivo.

En la pagina de soporte técnico de nuestro sitio web encontrards su version mas reciente, asi
como actualizaciones para el software interno de este producto. Al mantenerlo actualizado,
siempre podrds 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.

e &

Grant Petty
Director ejecutivo de Blackmagic Design
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Primeros pasos

Es muy facil comenzar a utilizar el dispositivo.

Solo es necesario conectarlo a una red de suministro eléctrico, seleccionar la fuente SDI e insertar
hasta 25 tarjetas de memoria. Asimismo, es posible emplear varias unidades para grabar contenidos
en tarjetas adicionales. Basta con conectarlas en serie a fin de obtener una mayor cantidad de
ranuras para soportes de almacenamiento. Esta seccién del manual explica como configurar el
dispositivo para poder empezar a copiar material audiovisual de inmediato.

Para suministrarle energia eléctrica al dispositivo, simplemente conecte un cable de alimentacion
|IEC convencional a la entrada para corriente alterna de 110-240 V situada en el panel trasero.

Video Format Cards

2160p29.97 25

Al encender el equipo, se visualiza la fuente conectada
en la pantalla LCD.

Pantalla de inicio

La pantalla de inicio permite ver la imagen correspondiente a la fuente conectada, la cantidad de
tarjetas insertadas en el dispositivo y un indicador de grabacion, ademas de un vimetro digital que
brinda informacién sobre la intensidad del volumen.

Conecte una fuente a la entrada SDI 12G situada en la parte posterior del dispositivo. El formato de
la sefial entrante se detecta automaticamente y se indica en la pantalla LCD.

Las distintas opciones de conectividad que ofrece el equipo permiten utilizar materiales
audiovisuales en distintas definiciones con una resolucion maxima de 2160p60 y transmitirlos a
través de un solo cable BNC. De este modo, el formato de la sefial que se emite mediante la salida
derivada siempre coincide con el del contenido original, lo cual permite conectar otras unidades o
equipos SDI.

O

=
=

Q

Conecte el equipo de origen a la entrada SDI. El audio estd integrado en la sefial.
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El dispositivo es capaz de procesar dos canales de audio integrados en la sefial SDI, de manera que

no es necesario conectar fuentes adicionales.

de inicio.

Es posible monitorizar la intensidad del volumen en la pantalla

Es posible conectar varias unidades en serie a fin de obtener una mayor capacidad de grabacion.

Por ejemplo, si se necesita copiar 100 tarjetas, basta con emplear cuatro dispositivos

simultdneamente.

Conecte la salida RS-422 de la primera unidad a la entrada correspondiente de la segunda
unidad. Repita este mismo procedimiento para cada dispositivo que vaya a utilizar.

De manera similar, conecte la salida derivada SDI de la primera unidad a la entrada
correspondiente de la segunda unidad. Repita este procedimiento para los dispositivos
restantes.

En el panel de control de cada unidad hay un botén denominado REM. Es preciso activarlo
para poder controlar las todas las unidades en forma remota. Presione este botén en todas
las unidades conectadas, a excepcion de la primera.

NOTA: Compruebe que el botén REM no se encuentre encendido en la unidad
principal, ya que esta controla a todos los demas dispositivos conectados en serie.
Cualguier modificacion que se realice en dicha unidad afectard a todas aquellas en

las que el botén REM esté encendido. Todo dispositivo compatible con el
protocolo de control RS-422 puede actuar como unidad principal, dado que el
formato utilizado es convencional.

Luego de realizar este procedimiento, todas las unidades conectadas podran controlarse mediante
la unidad principal.

REMOTE IN

REMOTE OUT

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

(O

O

Las conexiones REMOTE y LOOP se emplean para conectar varias unidades en serie. La conexion derivada
de la Ultima unidad puede utilizarse para transmitir la sefial a otros equipos SDI, tales como los monitores
SmartView o el grabador digital HyperDeck de Blackmagic.

Para obtener mas informacion al respecto, consulte el apartado «Conexién de varias unidades

en serie».
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El equipo es compatible con tarjetas de memoria SD convencionales (clase 10). Estas pueden
adquirirse en cualquier tienda que venda productos para cdmaras e incluso en algunos
supermercados.

En la etiqueta de las tarjetas de memoria podrd notar un ndmero
del 1al 10 dentro de un circulo pequefio que indica la velocidad de la unidad.
Cualquier tarjeta clase 10 permite almacenar imagenes en UHD utilizando la mayor
velocidad de transmision posible.

Coémo insertar una tarjeta de memoria

Sostenga la unidad con los contactos dorados orientados hacia el panel de control, de
forma que coincida con una de las ranuras correspondientes en el dispositivo.

Empuje la tarjeta con suavidad hasta que calce firmemente en su lugar. La luz indicadora
situada sobre la ranura se enciende y se apaga en forma intermitente mientras el
dispositivo verifica el soporte de almacenamiento. Una vez finalizado este proceso, la luz
permanecerd encendida y el equipo estara listo para grabar.

\ T “
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Cologue la tarjeta de memoria frente a una de las ranuras con los contactos dorados orientados
hacia esta y empujela con suavidad hasta que calce en su lugar. El indicador correspondiente
se prende y se apaga en forma intermitente mientras el dispositivo verifica el soporte de
almacenamiento, y permanecera encendido una vez que el equipo este listo para grabar.

Para quitar la tarjeta, tomela del borde con cuidado y retirela de la ranura.

Al insertar una tarjeta, compruebe que no se encuentre protegida.
La proteccion contra la escritura de datos puede inhabilitarse moviendo el
pequefio interruptor situado en el lado izquierdo de la unidad hacia la posicién mas
cercana a los conectores. Luego de copiar contenidos, puede proteger la tarjeta
nuevamente desplazando el interruptor hacia su posicion original.
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Preparacion de las tarjetas

Antes de comenzar a grabar, es necesario dar formato a las tarjetas utilizando el sistema exFAT. Este
es compatible con sistemas operativos Mac OS X'y Windows. La funcién Format del dispositivo
permite formatear hasta 25 unidades simultaneamente con rapidez y facilidad.

Para formatear tarjetas de memoria, siga los pasos descritos a continuacion:
Presione el botén MENU en el panel de control.
Seleccione la opcion Record oprimiendo el botén contextual situado junto a la misma.

Presione el botdn correspondiente a la flecha izquierda para escoger la opcién Format
Cards y luego seleccione Format.

Aparecera un aviso de advertencia para confirmar el formato. Presione el botdn situado
junto a la opcion Format para confirmar o seleccione Cancel para cancelar.

Una barra indicaréa el avance del proceso. Al finalizar, presione el botdn junto a la
opcion OK.
Presione el boton MENU en el panel de control para regresar a la pantalla de inicio.

Esto es todo lo que necesita saber para utilizar el dispositivo. Luego de conectar las fuentes y dar
formato a las tarjetas de memoria, el equipo estara listo para comenzar la grabacion.

Notese que la rapidez de este procedimiento puede variar en
funcion del tipo de tarjeta empleada.

Grabacion

Para comenzar a copiar contenidos inmediatamente, presione el botdn de grabacion en el panel de
control. Sin embargo, recomendamos ajustar el cddec y la velocidad de transmisién en primer lugar,
a modo de determinar la calidad del material grabado.

El dispositivo permite grabar archivos utilizando los sistemas de compresion H.264 o H.265. En
forma predeterminada, el dispositivo graba en H.264.

Para cambiar el cédec:
Presione el botén MENU.

Presione el botdon contextual correspondiente a la opcion Record para acceder a las
opciones de grabacion.

Utilice los botones situados junto a las flechas para acceder a la opcién Codecy
seleccione Change.

Seleccione el ajuste deseado y luego presione el botén correspondiente a la opcion Set
para confirmar, o el botén MENU en el panel de control para confirmar los cambios y volver
a la pantalla de inicio.

NOTA: Debera actualizar el software interno del dispositivo a la version 1.1 o
posterior para poder realizar cambios en el cédec. Consulte el apartado
correspondiente en este manual para obtener mas informacion al respecto.
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Coémo escoger el cédec adecuado:

Para obtener una mayor compatibilidad, recomendamos seleccionar el sistema
H.264. Este es el motivo por el cual hemos escogido esta opcion para la
configuracion predeterminada del dispositivo.

El codec H.265 es ideal para grabar imagenes UHD en archivos de menor tamafio,
pero al ser un sistema muy reciente, la compatibilidad con equipos informaticos o
de reproduccion podria ser menor.

Ambos codecs tienen ventajas. Al emplear el formato H.265, podra almacenar el contenido
en tarjetas SD mas econdmicas, puesto que la velocidad de transmision y el tamafio de los
archivos para una determinada calidad de la imagen sera menor. Por su parte, el
sistema H.264 es la mejor opcidn si su proyecto requiere una mayor compatibilidad.

El dispositivo ofrece tres ajustes diferentes para la velocidad de transmisién. Estos permiten
establecer la cantidad de datos que el codificador H.265 procesa por segundo. La opcién
predeterminada es Medium, la cual brinda la posibilidad de obtener imdgenes de alta calidad en
archivos con un tamafio razonable. De todos modos, este pardmetro se puede modificar facilmente.

Para ajustar de la velocidad de transmision:
Presione el boton MENU.

Presione el botdn contextual correspondiente a la opcién Record para acceder a las
opciones de grabacion.

Utilice los botones situados junto a las flechas para acceder a la opcion Bit Rate y
seleccione Change.

Seleccione el ajuste deseado y luego presione el botdn correspondiente a la opcién Set
para confirmar, o el botén MENU en el panel de control para confirmar los cambios y
retornar a la pantalla de inicio.

NOTA: Al emplear una mayor velocidad de transmision se obtiene una mejor
calidad. Sin embargo, esto disminuye la capacidad de almacenamiento y requiere
el uso de tarjetas mas costosas. Por el contrario, al utilizar una velocidad de
transmisién menor es posible grabar una mayor cantidad de material audiovisual,
pero la calidad de imagen puede resultar menor a la esperada.

Es aconsejable probar diferentes ajustes para lograr la calidad necesaria con el
menor tamafio de archivo posible.

Para comenzar a copiar contenidos, simplemente presione el botén de grabacién en el panel de control.
Durante este proceso, la luz situada encima de cada ranura se enciende de color rojo. Una vez que el
procedimiento haya finalizado existosamente, volverd a encenderse de color verde, y el dispositivo esta
listo para grabar nuevamente. El material grabado puede verificarse con facilidad en cualquier equipo
informdtico o en un televisor con tecnologia HDMI que admita tarjetas de memoria en formato exFAT.

Los indicadores situados encima de cada ranura se encienden de distintos colores para brindar informacion
sobre su estado. Por ejemplo, al insertar una tarjeta de memoria, se prende una luz verde, lo cual significa
que el dispositivo ha reconocido la unidad de almacenamiento y esté listo para comenzar a grabar.

Grabacion
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A continuacion se proporciona una descripcion de lo que representa cada color:

\L . . ‘ e
> l’, Verde intermitente - Tarjeta detectada y en proceso de verificacion. El
—/, I\¢ indicador se enciende y se apaga en forma intermitente al insertar una tarjeta.

‘ Verde constante - Lista para grabar. El indicador se enciende de color verde
cuando la tarjeta esta lista para la grabacién.

‘ Rojo constante - Grabando. El indicador se enciende de color rojo cuando se
estdn grabando contenidos.

- ’_ Rojo y amairillo alternados - Tarjeta casi llena. El indicador se enciende de

#~« coloramarillo cuando quedan menos de 3 minutos disponibles en la tarjeta.

O Amarillo constante - Tarjeta llena o falla en la grabacion. Si durante el proceso
de grabacién el indicador permanece encendido de color amarillo, la tarjeta
presenta una falla o no tiene la capacidad suficiente para realizar la copia a alta
velocidad. Intente modificar la velocidad de transmision, utilizar un modelo mas
rapido o remplazar la tarjeta por otra similar.

Si bien el dispositivo tratard de mantener el sistema de archivos en cada tarjeta organizado y listo
para su extracciéon, en caso de que esta se retire durante la grabacién, procure evitar este
procedimiento. Esto se debe a que algunos sistemas operativos empleados para visualizar el
material almacenado son menos consistentes que otros y pueden considerar que el archivo se
encuentra dafiado. Por esta razén, siempre es recomendable detener la grabacién antes de retirar la
tarjeta. Si fuera necesario de todos modos traspasar el soporte de almacenamiento a otras personas
antes de que finalice el espectéculo, es aconsejable utilizar varias unidades a fin de poder detener
una de ellas y quitar las tarjetas mientras las demés continlan grabando.

EEENET It
OlE

Presione el botén de grabacién para comenzar a grabar. Las luces situadas
encima de cada ranura se encienden de color rojo para indicar que la
tarjeta insertada estd en uso.

(A
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Aunque las tarjetas de memoria clase 10 permiten grabar datos en
todas las velocidades de transmisiéon que ofrece el dispositivo, también es posible
realizar la copia a una menor velocidad si se requiere utilizar unidades mas
economicas. Por ejemplo, al grabar imagenes tomadas por una camara de
seguridad, no es preciso obtener la mejor calidad. Recomendamos realizar una
grabacién de prueba previa para comprobar si la tarjeta utilizada es capaz de
almacenar contenidos a la velocidad deseada. Para obtener mas informacion al
respecto, consulte el apartado «Uso de tarjetas de memoria» en este manual.
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Grabacion en un mismo archivo

En ocasiones, es necesario afiadir un clip al material grabado con anterioridad, a fin de obtener un
solo archivo con todos los contenidos. Esto sucede, por ejemplo, durante la cobertura de
espectaculos con distintos eventos independientes. La funcion Append Record facilita la
incorporacion de grabaciones posteriores al clip inicial en un mismo archivo.

Grabe el clip inicial como lo haria normalmente. Presione el botén de detencion.

Cuando comience el siguiente evento, presione el botén + en el panel frontal. Este se
encenderd junto con el botdn de grabacion para indicar que el material grabado se
agregara al final de clip anterior.

Presione el boton de detencién. El nuevo clip se afiadira al material grabado con
anterioridad.

Al utilizar esta funcién, es posible grabar tantos clips como sea
necesario en un mismo archivo.

EM

\iIT
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Presione el botén + en el panel frontal para
afladir un nuevo clip al material grabado.

Bloqueo del dispositivo

Durante eventos importantes, es recomendable bloquear el panel de control para impedir que la
grabacién se detenga accidentalmente. Asimismo, es Util repetir este procedimiento para cada
unidad conectada en serie.

Esta funcién puede activarse o desactivarse mediante el boton LOCK en cada dispositivo. Es muy
poco probable que una unidad se desbloquee fortuitamente, ya que para activar los controles es
necesario presionar este boton durante dos segundos.

Para bloquear el dispositivo:
Presione el botén LOCK en panel de control del dispositivo.

Para desbloquear el dispositivo, mantenga presionado el botén LOCK durante
dos segundos.

() (]

OCK| |

LOCK
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-

Bloquear los controles del dispositivo evita que se produzcan
interrupciones en la grabacion.
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Conexion de varias unidades en serie

Es posible conectar varias unidades en serie a fin de obtener una mayor capacidad de grabacion.
En este caso, todos los dispositivos comparten la misma sefial de video mediante las conexiones
derivadas y pueden establecer una comunicacién entre si gracias al protocolo RS-422.

Para conectar varias unidades en serie:

Conecte la salida RS-422 de la primera unidad a la entrada correspondiente en la segunda
mediante un cable serial con conectores DB-9. Este tipo de cables se consigue facilmente
en cualquier tienda de insumos informaticos o audiovisuales.

Conecte la salida SDI derivada de la primera unidad a la entrada SDI de la segunda.

Es asi de sencillo. Para conectar unidades adicionales, basta con repetir este mismo procedimiento
tantas veces como sea necesario.

Unidad secundaria
Presione el botén
REM para permitir
su manejo desde la
unidad principal.

(©

15

(@)

Unidad secundaria
Presione el botén
REM para permitir
su manejo desde la
unidad principal.

(O

15

(@)

Unidad principal
Compruebe que el
botén REM no esté
encendido. Permite
controlar todas las
demas unidades
conectadas en serie.

(©

15
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Para utilizar varias unidades simultdneamente, simplemente conecte la salida de
una de ellas a la entrada SDI de otra. Repita este procedimiento para cada unidad.

0000

Presione el botén REM de cada unidad excepto la principal,
de modo que todas puedan controlarse a través de esta.

NOTA: Asegurese de presionar el boton REM en todas las unidades secundarias
para permitir su manejo en forma remota. Compruebe que este se encuentre
encendido. Oprimalo nuevamente para desactivar esta funcién.

Es recomendable realizar una grabacién de prueba para comprobar que todos los dispositivos
puedan controlarse mediante la unidad principal antes de proceder a la copia final. Si las unidades
secundarias no responden, asegurese de que el botén REM no esté presionado en la unidad
principal y verifigue que se encuentre encendido en todas las demas.

Conexidén de varias unidades en serie
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Menu de ajustes

Todos los ajustes del dispositivo pueden modificarse por medio de los menus visualizados en la
pantalla frontal y los botones contextuales. Estos Ultimos se encuentran a ambos lados de la pantalla
LCD y se encienden segun las opciones que figuran en el menu correspondiente.

Para modificar ajustes:

Presione el boton MENU en el panel de control para acceder al mend de ajustes en la
pantalla del dispositivo.

Utilice los botones contextuales para ver las distintas opciones.
Luego de seleccionar un ajuste, presione el botén correspondiente a la opcién Change.
Realice las modificaciones pertinentes y seleccione Set para confirmar los cambios.

Para cancelary regresar al menu anterior, presione el botén contextual correspondiente a la opcién
Back. De manera alternativa, oprima MENU en el panel de control para retornar a la pantalla
de inicio.

La opcion Record permite seleccionar fuentes, determinar la velocidad de transmision, activar y
desactivar el modo de grabacién automética o dar formato a las tarjetas de memoria.

Fuentes

La opcidén Video Source permite seleccionar sefiales SDI o por fibra ptica, en caso de haber
instalado el médulo correspondiente.

Cdédec

Utilice esta opcidén para seleccionar el sistema de compresion deseado.
A continuacién se describen ambos cédecs:

H.264

Es el sistema de compresion mas extendido y ofrece una buena relacion entre la calidad de
imagen y el tamafio del archivo generado. La mayoria de los sistemas de reproduccién
fabricados en los Ultimos diez afios permiten reproducir archivos H.264 comprimidos en
definicién HD, como minimo.

H.265

Este sistema tiene una capacidad de compresion mayor, por lo que puede reducir a la mitad
el tamafio de archivo para una determinada definicion. Es excelente para comprimir videos
de alta calidad o en definicion UHD. Sin embargo, para su reproduccion se requeriran
dispositivos con tecnologia mas avanzada.

NOTA: Consulte el apartado «Grabacién» en este manual para obtener mas
informacion al respecto.
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Velocidad de transmisién

La opcidn Bit Rate determina la cantidad de material audiovisual que puede grabarse en las tarjetas
de memoria y su calidad. Existen tres opciones disponibles.

High

Seleccione esta opcidn para obtener la mejor calidad con una compresién minima.

Medium

Seleccione esta opcidén para aumentar la capacidad de la tarjeta de memoria sin comprometer la
calidad de las iméagenes.

Low

Seleccione esta opcién para aprovechar al maximo la capacidad de grabacion de la tarjeta cuando
no es necesario obtener la mejor calidad de imagen posible. Nétese que, en este caso, se emplea
un alto grado de compresién, por lo cual podria haber artefactos visibles en el material grabado.

NOTA: El codificador H.265 integrado utiliza tecnologia de vanguardia en materia
de compresion, a fin de obtener la mejor calidad de imagen con la menor cantidad
de datos posible. Aunque se seleccione la opcidon de menor calidad, la nitidez de
la grabacion serd muy buena.

Velocidades de transmisidn para distintos formatos

Ultra HD
Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 90 50
2160p60 Media 75 40
Baja 60 20
Alta 90 50
2160p59.94 Media 75 40
Baja 60 20
Alta 85 48
2160p50 Media 70 32
Baja 55 16
Alta 60 30
2160p30 Media 45 20
Baja 30 10
Alta 60 30
2160p29.97 Media 45 20
Baja 30 10
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Ultra HD

Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 50 25
2160p25 Media 38 20
Baja 25 10
Alta 50 25
2160p24 Media 38 20
Baja 25 10
Alta 50 25
2160p23.98 Media 38 20
Baja 25 10
HD
Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 50 20
1080p60 Media 40 15
Baja 30 10
Alta 50 20
1080i60 Media 40 15
Baja 30 10
Alta 50 20
1080p59.94 Media 40 15
Baja 30 10
Alta 50 20
1080i59.94 Media 40 15
Baja 30 10
Alta 45 20
1080p50 Media 35 15
Baja 25 10
Alta 45 20
1080i50 Media 33 15
Baja 25 10
Alta 30 15
1080p30 Media 22 12
Baja 16 10
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HD

Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 30 15
1080p29.97 Media 22 12
Baja 16 10
Alta 25 15
1080p25 Media 18 12
Baja 12 10
Alta 25 15
1080p24 Media 18 12
Baja 12 10
Alta 25 15
1080p23.98 Media 18 12
Baja 12 10
Alta 30 15
720p60 Media 22 12
Baja 15 10
Alta 30 15
720p59.94 Media 22 12
Baja 15 10
Alta 25 15
720p50 Media 18 12
Baja 10 10
SD
Velocidad de Velocidad de
transmisién (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 20 15
625i50 Media 15 12
Baja 10 10
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SD

Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 20 15
525i59.94 Media 15 12
Baja 10 10

Grabacion automatica

La opcidén Trigger permite iniciar la copia de contenidos en el dispositivo al presionar el boton de
grabacién en otros equipos con conexiones SDI.

None
Seleccione esta opcidn para desactivar esta funcion.

SDI Start/Stop
Esta opcidn brinda la posibilidad de comenzar a grabar contenidos en el dispositivo presionando el
botén de grabacién en otros equipos con conexiones SDI.

Por ejemplo, la cdmara Blackmagic URSA Mini siempre transmite una sefial de este tipo a través de
las salidas SDI, de modo que al empezar el rodaje se dard inicio a la grabacién en el dispositivo.

En el modelo URSA Mini no es necesario habilitar esta funcion. Sin embargo, si se deberé activar en
otros equipos compatibles con este modo de grabacion.

Timecode Run

Si su equipo no es compatible con la funcién de grabacién automatica, es posible configurar el
dispositivo Blackmagic Duplicator 4K para que comience a grabar inmediatamente al detectar un
cddigo de tiempo activo. Por ejemplo, al habilitar la opcion Record Run en una cdmara y conectar la
salida SDI al dispositivo Blackmagic Duplicator 4K, este daré inicio a la copia de contenidos cuando
el codigo de tiempo comience a correr. Al interrumpir la grabacién en la cdmara, el cédigo de
tiempo se detendrd y en consecuencia también lo hard el dispositivo.

Esta funcion resulta de suma utilidad. Sin embargo, es preciso comprobar que el equipo esté configurado
correctamente antes de proceder con la grabacion. Sila opcion time of day se encuentra seleccionada, la cdmara
generara un codigo de tiempo constante que continuard activando el dispositivo, lo cual no es conveniente.

Coémo formatear tarjetas

El dispositivo permite dar formato a 25 tarjetas de memoria simultdneamente.

Para dar formato a las tarjetas de memoria:

Presione el boton MENU en el panel de control para acceder al menu de ajustes.

Presione el botdn contextual correspondiente a la opcion Record para ver las opciones de
grabacién.

Presione los botones junto a las flechas para acceder a la opcion Format Cards y
seleccione Format.

Aparecera un aviso de advertencia para confirmar el formato. Asimismo, se abrira otro
cuadro de advertencia para informar que este procedimiento no puede revertirse. Antes de
continuar, realice un copia de respaldo con toda la informacién que desea conservar.

Presione el botén correspondiente a la opcién Format para confirmar. Presione Cancel
para regresar a los ajustes de grabacion.

Durante este proceso, las luces situadas encima de cada ranura se encienden de color
amarillo. Asimismo, es posible ver una barra de progreso en la pantalla. Al finalizar, los
indicadores permaneceran encendidos de color verde y se mostrard un mensaje indicando
que las tarjetas estan listas para la grabacion.
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Presione OK. A continuacion, presione el boton MENU en el panel de control para
regresar a la pantalla de inicio.

El menu Settings incluye ajustes de red correspondientes a la direccién IP del dispositivo, la
maéscara de subred, la puerta de enlace y el protocolo DHCP. Al conectar la unidad a una red, es
posible controlarla en forma remota mediante software de otras empresas como Telnet.

DHCP ON

Esta opcion permite que el dispositivo seleccione automaticamente los ajustes mas adecuados.
De este modo, el equipo verifica todas las unidades conectadas a la red y establece su
direccioén IP y otros parametros a fin de evitar posibles conflictos de configuracion. Esta es una
manera confiable y sencilla de configurar los ajustes de red con rapidez.

DHCP OFF

Para modificar estos ajustes en forma manual, desactive la opcién DHCP y determine la
direccion IP, la méscara de subred y la puerta de enlace ingresando los respectivos valores en
el mend correspondiente.

Direccion IP, mascara de subred y puerta de enlace
Es posible cambiar estos pardmetros en forma manual cuando la opcion DCHP no se

encuentra activada.

Para editar los campos numéricos:

Seleccione el campo que desea modificar utilizando los botones correspondientes a
las flechas en la pantalla y presione Change.

Utilice los mismos botones para aumentar o disminuir los valores. Manténgalos
presionados para cambiar los nimeros con mayor rapidez.

Seleccione Set para confirmar los cambios.

Utilice los botones contextuales para acceder al resto de las opciones y realizar las
modificaciones necesarias.

IP Address

192.168. 24 .250

Confirm Set

El menu Settings permite modificar los ajustes de
red a fin de controlar el dispositivo mediante software
de otras empresas como Telnet.

L]

ETHERNET

@)

Para conectar la unidad a una red, utilice el puerto Ethernet situado en el panel trasero.
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Este mend proporciona informacién relativa a la velocidad de transmisién de datos, el nombre del
Ultimo archivo grabado, el estado de la red y la version del software interno.

Blackmagic Duplicator Utility

El programa Blackmagic Duplicator Utility brinda la posibilidad de actualizar el software interno del
dispositivo y modificar el prefijo correspondiente al nombre del archivo para identificar las distintas
grabaciones. Se recomienda descargarlo para sacar mayor provecho de las nuevas funcionesy
mejoras disponibles.

Las versién mas reciente se encuentra disponible en la pagina de soporte técnico de Blackmagic
Design: www.blackmagicdesign.com/es/support.

Actualizacién en Mac OS X:

Descargue y descomprima el archivo Blackmagic Duplicator Utility.

Abra la imagen de disco y ejecute el instalador. Siga las instrucciones que aparecen
en pantalla.

Una vez finalizada la instalacién, conecte el dispositivo a su equipo informatico mediante un
cable USB.

Ejecute el programa utilitario y haga clic sobre el icono redondo para acceder a las
opciones de configuracion. Si se detecta una version anterior instalada, aparecerd un icono
con el mensaje Update Now. Haga clic sobre el mismo para dar inicio a la actualizacién.
Sino es necesario realizar este procedimiento, aparecerad un mensaje indicando que el
dispositivo ya cuenta con la versién mas reciente del software interno.

Actualizacion en Windows:

Descargue y descomprima el archivo Blackmagic Duplicator Utility.

Verd una carpeta denominada Blackmagic Duplicator Utility que contiene este manual y el
programa de instalacién. Haga doble clic en el archivo correspondiente a este programay
siga las instrucciones en pantalla para completar la instalacion.

Una vez finalizada la instalacion, conecte el dispositivo a su equipo informatico mediante un
cable USB.

Ejecute el programa utilitario y haga clic sobre el icono redondo para acceder a las
opciones de configuracion. Si se detecta una version anterior instalada, aparecerd un icono
con el mensaje Update Now. Haga clic sobre el mismo para dar inicio a la actualizacién.
Sino es necesario realizar este procedimiento, aparecerd un mensaje indicando que el
dispositivo ya cuenta con la versién mas reciente del software interno.

El prefijo correspondiente al nombre del archivo puede modificarse para identificar las grabaciones
con mayor facilidad. Basta con hacer clic en el campo File Name Prefix e ingresar un nombre. El
siguiente archivo grabado por el dispositivo tendrda un nombre personalizado seguido de cuatro
digitos que corresponden al nimero de clip. La numeracion incrementa automaticamente al grabar
nuevas secuencias.

Para emplear el mismo nombre de archivo en todas las unidades conectadas en serie, presione el
botéon REM en cada una de ellas y luego modifique el prefijo correspondiente en el dispositivo
principal. Esto permite utilizar un Gnico nombre para los contenidos grabados en todas las tarjetas.

Blackmagic Duplicator Utility
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Instalacién de un médulo SDI opcional
para fibra optica

Para transmitir seflales SDI mediante una conexion por fibra éptica, es preciso instalar un médulo
adicional. El dispositivo es compatible con cualquier médulo SMPTE. Este puede adquirirse en
cualquier distribuidor autorizado de productos Blackmagic y se instala en el compartimiento
correspondiente situado en el panel trasero de la unidad. El médulo SDI permite utilizar cables de
mayor longitud e integrar canales de audio en la sefial. Asimismo, esta conexion funciona como una
salida derivada adicional.

También es posible instalar médulos de menor velocidad si solo es necesario procesar sefiales SDI
3G 0 6G a fin de reducir costos.

ne.@ﬁ@)
Uy

El médulo SDI permite procesar sefiales por fibra éptica.

En caso de utilizar tanto fuentes SDI como por fibra dptica simultdneamente, el dispositivo procesara
aquella que se haya conectado en primer lugar. Sin embargo, es posible alternar entre ambas
mediante la opcion Video Source en el menl que aparece en la pantalla frontal. Consulte el
apartado «Ajustes» en este manual para obtener mas informacién al respecto.
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Protocolo de control RS-422

El estdndar RS-422 es un protocolo para el control de grabadores profesionales mediante un puerto
serial. Ha sido utilizado por una gran cantidad de teledifusoras desde principios de los afios 80 y se
emplea en varios productos que permiten automatizar la difusion de contenidos. El modelo
Blackmagic Duplicator 4K es compatible con dicho protocolo y, por esta razén, puede integrarse a
cualquier sistema de automatizacion y grabacion, asi como a plataformas de control remoto u otras
soluciones disefiadas por el usuario.
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Diagrama de pines para el puerto RS-422.

Este dispositivo incluye un puerto RS-422 compatible con dispositivos Sony® que permite conectar
directamente cualquier controlador remoto compatible con dicho estandar.

Es posible utilizar cables de 9 pines prefabricados, siempre que cada una de las conexiones
coincida exactamente con la configuracién numerada del puerto. Si la configuracion de su equipo
es distinta y desea armar sus propios cables, consulte el diagrama de la salida remota, a modo de
asegurarse de que los pines correspondientes a la transmision (Tx) estén conectados a los de
recepcion (Rx).

Al conectar el controlador externo RS-422 al dispositivo, es posible operar la unidad en

forma remota.
Conecte un cable RS-422 del controlador externo a la entrada correspondiente del
dispositivo.
Para habilitar la funcion de control remoto, presione el botén REM situado en el panel

de control.

Ahora podra iniciar o detener la grabacion, o anexar clips de manera remota. En el apartado
«Comandos compatibles con el estandar RS-422» se proporciona una lista completa de comandos.

@)

Para controlar la unidad en forma remota, conecte un controlador
externo RS-422 a la entrada correspondiente del dispositivo.

Protocolo de control RS-422
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Para habilitar la funcién de control remoto, presione el boton REM
situado en el panel de control.
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0000
0000

Supported RS-422 Commands
Command Reply No Remote Notes

0 - System Control

NTSC: OXxFOEO
0x00 ox11 DeviceTypeRequest PAL: OXF1EO Enabled
24P: OxF2EO

1- Slave Response

0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
0x21 0x02 Append Acknowledge Disabled command - an extra

payload of 0x00
indicates append

4 - Preset/Select Control

ignored, Status bit

0x40 0x40 AutoMode Off Acknowledge Disabled

remembered

i d, Status bit
0x40 | Ox4l AutoMode On Acknowledge Disabled /gnorec, Status bl

remembered
0x61 0x20 StatusSense StatusData Enabled

7 - Sense Reply

»

Please see “Status Bits
sheet: Limited to 9
bytes of status,
silently truncated

0x70 0x20 StatusData - -
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Bit 7

Byte O 0

Byte 1 Standby

Byte 2 0
Auto
Byte 3
s Mode

Byte4  SelectEE

Byte 5 0
Byte 6 0
Byte 7 0
Byte 8 0
Byte 9 0
Variables

Cassette Out
Local
Standby
Auto Mode
Full EE

Select EE

Bit 6

Full EE

Bit 5
Cassette out

Stop

0

Blackmagic Duplicator 4K RS-422 Settings

Protocol
Baud Rate
Start Bits
Data Bits
Stop Bits
Parity Bits

Parity Type

384K
1

8

1

1

Odd

Bit 4

For compatibility only

Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 Local
0 0 Record 0
0 0 0 0
0] 0 0 0
0 0 0 0
0] 0 0 0]
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Set if no cards are ready to record
Setifin local mode (no remote control)

Set if one or more cards are ready to record

For compatibility only - always on

For compatibility only - always on

Based on Sony 9-pin protocol

Control a distancia mediante
redes Ethernet

Es posible controlar el dispositivo externamente a través de una conexion a una red Ethernet,
utilizando los comandos de texto del protocolo de Ethernet para el equipo Blackmagic HyperDeck.
Esto brinda la capacidad de operar el modelo Duplicator 4K a distancia desde un equipo informéatico
o mediante un programa de control como Telnet, o bien de disefiar un panel de control

personalizado y programarlo empleando dicho protocolo.
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Asimismo, ofrece al usuario la posibilidad de crear sus propias soluciones para manejar la unidad
desde equipos informaticos, dispositivos de control especiales o sistemas profesionales
complejos utilizados en estudio o exteriores. Por ejemplo, los microcontroladores Arduino son
pequefias placas de circuitos que pueden personalizarse afiadiendo tarjetas de expansion,
denominadas «shields». Existen diversos tipos de tarjetas de expansién con distintos conectores.
Para controlar el dispositivo se requiere una tarjeta de expansion de red Ethernet. También
pueden adquirirse tarjetas adicionales con botones programables. Los microcontroladores
Arduino son accesibles, faciles de configurar, y su cédigo es abierto. Una vez que se haya
programado el software interno de dicho microcontrolador, es posible conectarlo al puerto de
Ethernet del dispositivo para controlarlo.

Estos microcontroladores pueden programarse a través de lenguaje de programacién C. De este

modo, puede utilizarse el protocolo de Ethernet desarrollado para el producto HyperDeck a fin de
enviar comandos a la unidad de duplicaciéon. En la seccién «Protocolo de Ethernet para el modelo

Blackmagic HyperDeck» se incluyen todos los comandos compatibles.

Asimismo, el microprocesador puede combinarse con tarjetas de expansion, con el objetivo de
incorporar diversas funciones de grabacion. Por ejemplo, si se agrega un reloj interno, es posible
programar el controlador para que indique al duplicador que grabe en determinados horarios. Esto
puede resultar Gtil cuando se trabaja con cdmaras de seguridad.

Esta tecnologia innovadora permite al usuario crear sus propios controladores externos. No dude en
compartir sus experiencias con nosotros.

BlackmagicDuplicaterControl | Arduino 1.6.5

tor 4K Control

d attached to pins 10, 11, 12, 13

#include <5PI.he
#include cFthernet h»

// Enter o MAC oddress and IP address for your controller below

#/ The 1P address will be dependent on your local network:

byte mac[] - (x99, UxAZ, BxDA, UwBE, @x1/, OXEF};

byte ip[] - {192, 168, 28, Z04}; //TP uddress of Ethernet Shield
hyte server[] = {197, 168, 78, 85}; /TP address of Duplicator

EthernetClient client; /#Give the ethernet client a nome

void setup()
{
Ethernet,begin(moc, ip); /#Sturt the Ethernet connection;
client.conncce(server, 99933; #/Connect to Duplicator on port 9993
void loop()
while (client.available()) //Read the Duplicator Preamble
{
chor ¢ = client.read(;
13
client.print(“record: name: CAMERAL':xEa™); //5tart Duplicator recording a clip named (amera 1
del ay (GARRR) ; J/Mait a minute
client print{"stop\xfa"); /#5top recoding
while (13; /D0 nothing until progrem starts again

Para programar un controlador externo mediante una red Ethernet, al igual que
en el ejemplo de la tarjeta de expansion Arduino, basta con utilizar el protocolo
de Ethernet que se incluye a continuacion, a fin de seleccionar los comandos
necesarios para los controles que se requieran.
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El cédigo que figura en la imagen anterior también se incluye en la proxima pagina, por lo que es
posible copiarlo y pegarlo en el ambiente de desarrollo integrado (IDE) de la unidad Arduino. En

este caso, se programa para instruirle al equipo Blackmagic Duplicator 4K que grabe durante un

minuto, luego detenga la grabacién y espere hasta que se vuelva a activar una sefial.

/*
Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>
// Enter a MAC address and IP address for your controller below.
// The IP address will be dependent on your local network:
byte mac = {0x90, 0xA2, O0xDA, O0x0F, 0x17, OxEF};

byte ip = {192, 168, 28, 204}; // IP address of Ethernet Shield
byte server = {192, 168, 28, 141}; // IP address of Duplicator
EthernetClient client; // Give the ethernet client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();

}

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Este protocolo de texto fue originalmente disefiado para controlar grabadores HyperDeck mediante
un puerto de red Ethernet, aunque también puede utilizarse para controlar el modelo Blackmagic
Duplicator 4K.

Debido a que este dispositivo solamente ofrece funciones de grabacion, no dispone de todos los
comandos que ofrece el protocolo HyperDeck. Esta secciéon brinda informacion sobre los comandos

relevantes para el duplicador.

Protocol Commands

Command

help or ?

remote

remote: enable: true

remote: enable: false

remote: override: true

remote: override: false

quit

ping

record

record: append: true

stop

commands

notify

notify:
notify:
notify:
notify:
notify:
notify:
notify:

notify:

transport: true
transport: false
slot: true

slot: false

remote: true
remote: false
configuration: true

configuration: false

slot info: slot id: {slot 1D}

transport info

configuration

configuration: video input: {“SD

“optical”}

watchdog: period: {seconds}

Lenguaje XMLL

Si bien es posible utilizar el terminal para comunicarse con otras unidades HyperDeck, al escribir un
programa, puede recurrirse al lenguaje XML para confirmar la existencia de un comando especifico,
sobre la base del software interno del grabador HyperDeck con el cual se establece una
comunicacién. Esto ayuda a que la interfaz de usuario se adecue a las capacidades del modelo
HyperDeck y la versién del programa que utiliza.

P
B

Command Description

Provides help text with all commands and parameters.

Queries the state of HyperDeck’s remote control mode.

Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.

Starts recording.
Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.

Queries the current state of all notifications.

Enables transport notifications.

Disables transport notifications.

Enables slot notifications.
Disables slot notifications.
Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.

Provides information for the state of the transport.

Queries the current configuration.

Configures video input.

Configures the watchdog.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax

The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an ascii CR
LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a edn symbol.

Command syntax

Command parameters are usually optional. A command with no parameters is terminated with a new line:
{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names and
values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax
Simple responses from the server consist of a three digit response code and descriptive text terminated by

a new line:

{Response code} {Response text}«

If a response carries parameters, the response text is terminated with a colon, and parameter name and value
pairs follow on subsequent lines until a blank line is returned:
{Response code} {Response text}:d

{Parameter}: {Value}«!
{Parameter}: {Value}«!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
2071to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error

101 unsupported parameter
102 invalid value

103 unsupported

104 disk full

105 no disk

106 disk error

109 out of range

110 no input

111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with response
codes in the range of 500 to 599:
5xx {Response Text}:«!

{Parameter}: {Value}!
{Parameter}: {Value}«!
pu}

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d

protocol version: {Version}«!
model: {Model Name}«!
P

Connection rejection

Only one client may connect to the server at a time. If other clients attempt to connect concurrently, they will
receive an error and be disconnected:

120 connection rejectedd

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state

The “remote” command may be used to enable or disable the remote control of the deck. Any attempt to
change the deck state over ethernet while remote access is disabled will generate an error:

111 remote control disabled«!
To enable or disable remote control:

remote: enable: {“true”, “false”} <
The current remote control state may be overridden allowing remote access over ethernet irrespective of the
current remote control state:

remote: override: {“true”, “false”}
The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:
remote«!

The deck will return the current remote control state:
210 remote info:<!
enabled: {“true”, “false”}«!
override: {“true”, “false”}

|

Asynchronous remote control information change notification is disabled by default and may be configured
with the “notify” command. When enabled, changes in remote state will generate a “510 remote
info:"asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quitd
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:

ping«!

Getting help

The "help" or "?" commands return human readable help text describing all available commands and

parameters:
help!
or:
2
The server will respond with a list of all supported commands:
201 help:«
{Help Text}«
{Help Text}d
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop+!

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!

The command listis returned in a computer readable XML format:
212 commands:

<commands>«!

non

<command name=".."><parameter name=".."/>.</command>«

non

<command name=

</commands>«!

P

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications

><parameter name=".."/>.</command>«!

The "notify" command may be used to enable or disable asynchronous notifications from the server. To

enable or disable transport notifications:

notify: transport: {"true", "false"}
To enable or disable slot notifications:
notify: slot: {"true", "false"}
To enable or disable remote notifications:
notify: remote: {"true", "false"}
To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}

Multiple parameters may be specified. If no parameters are specified, the server returns the current state of all

notifications:
209 notify:!

transport: {“true”, “false”}

slot: {“true”, “false”}

remote: {“true”, “false”}

configuration: {“true”, “false”}«!

|
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:d
protocol version: {Version}«!
model: {Model Name}«!
unique id: {unique alphanumeric identifier}e!

|

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«!
status: {"empty", "mounting", "error", "mounted"}«
volume name: {Volume name}«!
recording time: {recording time available in seconds}«!

video format: {disk’s default video format}«!

i

»

Asynchronous slot information change notification is disabled by default and may be configured with the “notify
command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous message with the
same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info «!
The server responds with transport specific information:
208 transport info:d
status: {“stopped”,”record”}«
display timecode: {timecode}d!
timecode: {timecode}«!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The “display
timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in transport state will generate a “508 transport info:” asynchronous
message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080i50
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information
The "configuration" command may be used to query the current configuration of the deck:
configuration«
The server returns the configuration of the deck:
211 configuration:«!
video input: {”SDI”, “optical”}d
|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog
The “watchdog” command instructs the deck to monitor the connected client and terminate the connection if
the client is inactive for at least a specified period of time.

To configure the watchdog:

watchdog: period: {period in seconds}«!

To avoid disconnection, the client must send a command to the server at least every {period} seconds. Note
that if the period is setto O or less than O, connection monitoring will be disabled.

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:

watchdog: period: {period in seconds}+

To avoid disconnection, the client must send a command to the server at least every {period}
seconds. Note that if the period is set to O or less than O, connection monitoring will be disabled.
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Ayuda

La forma més répida de obtener ayuda es visitando la pagina de soporte técnico en nuestro sitio
web, donde es posible acceder al material de apoyo més reciente.

Pagina de soporte técnico de Blackmagic Design

Las versiones més recientes del manual, el software del equipo y el material de apoyo se
encuentran disponibles en el centro de soporte técnico de Blackmagic Design:
www.blackmagicdesign.com/es/support.

Foro de Blackmagic Design

Este foro permite compartir ideas creativas y constituye un recurso Util para obtener mas
informacion sobre nuestros productos. Alli también es posible encontrar rapidamente respuestas de
usuarios experimentados o suministradas por el personal de Blackmagic Design. Para acceder al
foro, visite la pagina http:/forum.blackmagicdesign.com.

Coémo ponerse en contacto con nuestro equipo de soporte técnico

Sino encuentra la ayuda que necesita, solicite asistencia técnica mediante el botén

Enviar correo electrénico situado en la parte inferior de la pdgina de soporte en nuestro sitio web
(www.blackmagicdesign.com/es/support). De forma alternativa, haga clic en el botén

Soporte técnico local para acceder al nimero telefénico del centro de atencidén mas cercano.

Coémo comprobar la versién del software instalada

Para comprobar la version del programa utilitario instalada en su equipo, seleccione la opcién
About Blackmagic Duplicator Utility.

En Mac OS X, ejecute el programa desde la carpeta de aplicaciones. Seleccione
About Blackmagic Duplicator Utility en el menu de la aplicacién para ver el nimero
de la version.

= En Windows 7, abra el programa mediante el icono correspondiente en el menu Inicio.
Haga clic sobre el menu Help y seleccione About Blackmagic Duplicator Utility para
ver el numero de version.

*  En Windows 8, abra el programa mediante el icono correspondiente en la pagina de
inicio. Haga clic sobre el menu Help y seleccione About Blackmagic Duplicator Utility
para ver el nimero de version.

Coémo obtener las actualizaciones mas recientes

Luego de verificar la versiéon del programa instalada en el equipo, visite nuestro centro de soporte
técnico en www.blackmagicdesign.com/es/support para comprobar si hay actualizaciones
disponibles. Aunque generalmente es recomendable ejecutar las Ultimas actualizaciones, evite
realizar modificaciones al sistema operativo interno si se encuentra en medio de un proyecto
importante.
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Informacion sobre normativas y seguridad

o de equipos eléctricos y electrénicos en la Unién Europea:

Este simbolo en el producto indica que el dispositivo no debe desecharse junto con otros
residuos domésticos. A tales efectos, debe ser entregado a un centro de recoleccién para
su posterior reciclaje. Esto ayuda a preservar los recursos naturales y garantiza que el
equipo se recicle de una manera que proteja la salud y el medioambiente. Para obtener
mas informacion en este sentido, comuniquese con el centro de reciclaje més cercano o el
distribuidor donde adquirié el producto.

KC: Segln las pruebas realizadas, este equipo cumple con los limites indicados para
dispositivos digitales Clase A, en conformidad con la seccion 15 de las normas establecidas

por la Comision Federal de Comunicaciones. Estos limites han sido implementados para
proporcionar una proteccion razonable contra interferencias nocivas al operar el dispositivo
en un entorno comercial. Este equipo usa, genera y puede irradiar energia de
radiofrecuencia, y si no se instala o utiliza de acuerdo con el manual de instrucciones, es
posible que ocasione interferencias nocivas para las comunicaciones radiales. El
funcionamiento de este equipo en una zona residencial puede ocasionar interferencias
nocivas, en cuyo caso el usuario sera responsable de solucionar el problema por
cuenta propia.

El funcionamiento de este equipo esta sujeto a las siguientes condiciones:

Este dispositivo no puede causar interferencias nocivas y,

este dispositivo debe aceptar cualquier interferencia recibida, incluidas las
interferencias que pueden provocar un funcionamiento no deseado.

Es necesario enchufar este equipo a una toma de corriente que disponga de una
conexion a tierra.

A fin de reducir el riesgo de descarga eléctrica, evite exponer el equipo a goteras o
salpicaduras.

Este equipo puede utilizarse en climas tropicales a una temperatura ambiente méxima de 40 °C.

Compruebe que haya suficiente ventilacion en torno al dispositivo. Al instalar el equipo en
un bastidor, verifique que el dispositivo contiguo no impida la ventilacion.

La reparacién o el mantenimiento de las partes internas del equipo no debe ser llevado a
cabo por el usuario. Comuniquese con el centro de asistencia técnica de Blackmagic
Design mas cercano para obtener informacion adicional al respecto.

% Evite el uso del equipo a una altura mayor de 2000 metros.
Este dispositivo puede conectarse facilmente a un transceptor 6ptico SFP. Nétese que es

compatible Gnicamente con moédulos laser clase 1.

Blackmagic Design recomienda los siguientes modelos:

*  SDI3G: PL-4F20-311C
* SDI6G: PL-8F10-311C

A—E—"

Precaucién: fusible doble (polo activo/neutro)

La fuente de alimentacién en este equipo incluye un fusible tanto en el conductor
de linea como en el neutro y permite su conexién al sistema de distribucién
eléctrico noruego.
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Garantia

Blackmagic Design garantiza que el producto adquirido no presentaré defectos en los materiales o
en su fabricacion 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
reemplazarlo 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 del vencimiento del periodo de garantia 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 Design y debera abonar las tarifas postales por adelantado. El Cliente sera responsable
de todos los gastos de envio, seguros, aranceles, impuestos y cualquier otro importe que surja con
relacion a la devolucion de productos por cualquier motivo.

Esta garantia careceréa de validez ante defectos o dafios causados por un uso indebido o por falta
de cuidado y mantenimiento. Blackmagic Design no tendré obligacion de prestar el servicio
estipulado en esta garantia para (a) reparar dafios provocados por intentos de personal ajeno a
Blackmagic Design 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 Blackmagic
Design; o (d) brindar servicio técnico a un producto que haya sido modificado o integrado con otros
productos, cuando dicha modificacién o integracion tenga como resultado un aumento de la
dificultad o el tiempo necesario para reparar el producto. ESTA GARANTIA OFRECIDA POR
BLACKMAGIC DESIGN REEMPLAZA 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 BLACKMAGIC DESIGN 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 DESIGN NO SE HACE RESPONSABLE POR DANOS CAUSADOS POR
EL USO DE ESTE PRODUCTO. EL USUARIO UTILIZA EL PRODUCTO BAJO SU PROPIA
RESPONSABILIDAD.

© Copyright 2017 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 demés nombres de compafifas y productos pueden ser marcas comerciales de las respectivas
empresas a las que estén asociadas. El nombre Thunderbolt y el logotipo respectivo son marcas comerciales de Intel
Corporation en Estados Unidos y otros paises.
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THRIERGIIRARMIRERRRE, At ERIT AR WMIX LR IERGIAE HICRIRIF.
e, EFBRIFINER, BBBREFE . IREBEARRERIIFFERELMWAZN, BX
BERZAEFN, RAXHE—REFAURPELRET—GRIERITE F2REPHEFERR
BARR, MRS —AREADRGTHREIERRE.

NN E8E

RIC IR A A RIC R S SORELHFENEHLEDKSTS
RBLAERFRZSDREEL FIZRRES.

104535 B % 4% 9 SD R AJHE R Blackmagic Duplicator 4KFT 3 FH AT G
MRBEMIEEETNERREEROEREFITRRTAET. 511, ETEE
ERMKBRKNZ A, BEABERSNIARE. RITZWESHTURITR
T IRIEROSDR AT A B FE R LA SR SRIT RS X FSDFREE RN T B12
B, BSEANIEBH EARAERSDR o
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AFHIER

AN, BRI RASEECREZANERIRR L, W MBI~ M. 51, &
AREFEILR— I EEZ NENRELER MREEEILMBEEIARTICRE— T EAR, ®
AL HIRER “GFHIER Tk,

B, BEMCREZEE, RREBRETXERE— MR RERELEZE.

YT PREFRN, IR MSHEIHCREE. ZRBABMCRZRA—RRE, =7
B IEAEIE R A RS WHHER ZaNE RN A R E.

RERFILZE. FRRB WA HEZAIERNE— P RERER, FEENBEDFRRE.

£/ “Append Record” &FHIERINEHNRHEERESFHRE—

THEEH R REE.

NN 52

REFCRBEEHRRIHERIZANE R ARG,

N ° °
#iTEBlackmagic Duplicator 4K
IEREBEER, BHREYERFIER, FHLEICREINELE. I, NEEPFRMBREHITIE
e B R FG LR ERINFHIER I
5/ “LOCK” #Zim st B Ak 2T AR ENSIET . BIMRFIEENERIEELR, AAE
BERESHERE LM “LOCK” AR LA HiTRyI=Hl.
$9 EBlackmagic Duplicator 4K BN T:
¥ T Blackmagic Duplicator 4KET R _ERY “LOCK” %240,
TRPIZIR S, HKIR ‘LOCK” Rl 2F T &, RBIEH .

o o o o o o o

TEEE

2 23 24 2

#iEBlackmagic Duplicator 4K #J#% il 4R 7] B R Fh L= 5h
KRIECEB R L 4.
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FHENERZSSEH

MREHEEELTF25KSDREHITIER, AT Z ABlackmagic Duplicator 4KAZ#E X EREE|—
. eHFEREER, BEHFEIESAEE LN “LOOP” INESDIEOXZF—MISAES, 8
AT EA149 “REMOTE” 0 FARS-422 Y SEHAR E i 5.
I IEIE L ABlackmagic Duplicator 4KFZ BT

FRE NS EDB-OZEAOMBITHABFEE —BIRERIRS-422 “REMOTE OUT” umA AN
F_AIREM “REMOTE IN” 5 OMREE. BT M i S 5 18 284 [ M SLH5
DB-9#AMSRITH H.

WE—AIRER “LOOP” SDIFH EEE —AIREHISDIHIA.

HEIXAGE! EXYEZ &Blackmagic Duplicator 4K TSN ERE, AEHEEE/EE
§J “REMOTE” 1 “LOOP” #t O T— AR & MIZFEMSDIEmA O fOR E R R LB T,

O ATTEL MNEigE,
ccree — FRIZRIEE, UEX
.l <@ el BERM E—MEE.

O mmmmmmmmmmm =
O MEE%O
FRIZETNRE, LUETZ
- BERM E—MRE.
(@) =

Fik&o

O ION!
AR cerde ) XHILIRIAAE,
T oEE N BT R &R
o | & ) 88 OO ¢ TSI AR .

F§ % BBlackmagic Duplicator 4K FHE N EEZI—#2, AFHE B8RSR
BHHENEET —AIRSHSDIFEAZONT. MULEE, B—8E&NITRE
BMEEOEET -/RSNTERAED.

HiK
00 0|0

)]

RTHREPSOMERE LR ‘REM” IL212H, EE
wEBYIEEEFNTG AN ENBTES.

i FRAREETESEMEREESFER LM ‘REM” (IZ12) ZHEURATEE
#e. BRE, ‘REM” IR, BRIR MR £ AZIN6E.
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FHARBICRA, BRBTIRNKIER, UHBRABREHZEREES WRMBRETRM
FREEF, FREIRENLEZAREXH, FRAREMBERENTEZHAEETE.

e sri
LCD3EERIR
Blackmagic Duplicator 4KEr 18 B4R A DUR T2 HE AR L AILCOZ B MR IR T 2. B3R
IFLCORENFM, FHIETRFLCDRKE AR E BoRM=it.
FHIEESEBENT:

BTEHER R “MENU” (328) 124, fTFLCDRBIE S,

fERAR AR A TRESH.

—BIRETIRE, 5% “Change” (F) iR,

PRI E, REL “Set” (BEB) UHAIAEX.

MRBECHER, HFEET “Back” (1BE) HBEPIRAMRAUEERE L—HFHKH; FEIFET
BEHIER LR “MENU” (328) 124, fFLCORFIBEIZE| £ H.

“Record” (IER) REFWLULBEXRWIER, RELFR. BHANERMLICRINGE, X
BAR K ERISD R

SR
MR BREFIASDIIELR, 1R B 7] FHRIESDIE AR A A B3 TR
Codec (4mfiRr92E)

fFRIX—IRE, ¥Blackmagic Duplicator 4Ki& & B ff FIH.264H1H.26 5% 45 4a iR F 2e HE 1T R Hl.
TH2XFEMHTEN SR EDESHIELER . .
H.264
THERNERSER, BRIFWFEE T BERAXERN BE+F4 =R AT 2 BEHOR S
RERE SR X K 4R RID B3 R 4RI SC 1, fem B D ANAHD 3 3K
H.265
EEBRHNEREN, 5H.26448L, ZE X EERBE FAEEME K/INEBHEHISA S . k4
RIEEEEEMATSHEERUItra HDISAM I 3, BETAEHE EFEH A E
RS GA BENE

2% BXH.2648H 265X HIMIEMER, S RAFMN R Fo
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PREES
EEAF IR BIRE T W LME B SDR_ETE SRR/ NARANSTER B B & B =Mkt i 1%,

High (&)

B ERRERNRSREBWIA, 1H5ERE “High” (8) -

Medium (F)

MRERBZAESDFR LIERE ZVSHE B EMN R IFHE R, FEE “Medium” (F) .
Low ({)

WMREEEASD R EIERRZMIN, EAFTERSMIAFRERN, BEE “Low” () .
HIRBRERRAES, BEETESEIICRIBENERELEAR.

it WEH. 265403 M RETE 4R, & LA & DR EiER
SEREWINICR. MERREARRKRE, A TRANMMNESE, &
LR REIDERL.

T EN D &S ES

Ultra HD
LE4FER (Mb/s) LEFER (Mb/s)
AR LSRRI E H.264 H.265
=] 90 50
2160p60 Hh 75 40
ik 60 20
=] 90 50
2160p59.94 H 75 40
ik 60 20
= 85 48
2160p50 H 70 32
ik 55 16
= 60 30
2160p30 H 45 20
ik 30 10
= 60 30
2160p29.97 H 45 20
i 30 10
= 50 25
2160p25 H 38 20
{3 25 10
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Ultra HD

LE4FER (Mb/s) LEHFER (Mb/s)

AR LSRR E H.264 H.265

=] 50 25
2160p24 Hh 38 20

ik 25 10

=] 50 25
2160p23.98 H 38 20

ik 25 10

HD
LL4EER (Mb/s) LE4FER (Mb/s)

AR LSRRI E H.264 H.265

=] 50 20
1080p60 i 40 15

K 30 10

= 50 20
1080i60 i 40 15

i 30 10

=] 50 20
1080p59.94 H 40 15

ik 30 10

= 50 20
1080i59.94 s} 40 15

ik 30 10

= 50 20
1080p50 H 40 15

T 30 10

= 45 20
1080i50 H 35 15

(S 25 10

= 45 15
1080p30 H 33 12

{8 25 10

= 30 15
1080p29.97 H 22 12

{8 16 10
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HD

EE5ER (Mb/s)

EEYER (Mb/s)

H.265

EEHFER (Mb/s)

H.265

AR LS ERIRE H.264
=] 30
1080p25 ] 22
K 16
=] 25
1080p24 =3 18
i 12
= 25
1080p23.98 H 18
ik 12
= 30
720p60 th 22
ik 15
= 30
720p59.94 H 22
ik 15
= 25
720p50 H 18
1T 10
SD
LERFER (Mb/s)
AR LS ERIRE H.264
=] 20
625i50 s 15
K 10
=] 20
525i59.94 s 15
i 10
fih %
il & 15 BT B A& D RINEE, 1L A[B I Blackmagic URSA MiniZ E'ESDIR & _F A0 R sk
fil % Blackmagic Duplicator 4KFFIRI0 R

None (E)

L “None” AI & IC RINEE,
SDI Start/Stop (SDIFF#&/{E1E)
—B R THESDIR & RIS RIZH, Blackmagic Duplicator 4K

%E#2 T SDI Start/Stop/a,
MEFIRIER.

LCDRBiRE
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5140, Blackmagic URSA MiniR2BIISDIE L XE—MERMEES, At HEBEEZYL
L IZ T8 RAT, Blackmagic Duplicator 4K FIR1E R, FEATHERXIZ MERZENE
1FE R B FEURSA Mini EIFREMR B R B AL ICRINGE. B2, IREFEHNZ
HEXFMMAICRINBERISDIR &, HFEEFERZEERMEAILE, BABHTEBLIZR
BRSPSk BASDIF A FEIEIE R Ik,

Timecode Run (B481EE1T)

R EHISDIR BRI IFSDIFFIAMZIE & IE R, BARIXYBlackmagic Duplicator 4K#{T
RE, e NN BB RE TR FIRIER. GI, NREE—EaSDIRRTIER:
F|Blackmagic Duplicator 4K, BIE& 1187 “Record Run” (IERIZTT) REHE, BALAEH
#fih & Blackmagic Duplicator 4K FFHATE R BEEZRFY LFELIEER, N ELEIETT,
I AYBlackmagic Duplicator 4K _FEIiE R =1L,

XE— RN, EEFERRERENREMGIRESIRA “Record Run” (IEx
1B1T) - ANRASEEDIR S “Time of Day” (HREYE) , BACK —ERLIZITRIER, M
—Hf%Blackmagic Duplicator 4K ERJIERINGE, MIXHNEERBEMER.

B EiEF
iBIdBlackmagic Duplicator 4K_ERIE L THEE, BRI A B S R Z iR 25K & o
BAUEFENLTBUNT:

BTHEHIER R “MENU” (G28) %4, FTFFLCD &,

T “Record” (IB3R) FHEWIRH, FIFICFKIRE.

REAFTKPIRHSAE) “Format Cards” (L FEER) RE, RABIET “Format”
(#8=tk) -

RBRESHBH—&ES, BREWIMSULERE. BREED —£Z45EE, RERIRE
SERGE. MRERSDR LB R AEEZRENEIR, BSREPITILIRERIHITE M.

% “Format” (#&X1k) LAFBIALLIR(E. L A] AR “Cancel” (BUH) EF] “Record”
(ER) & E.

HIEEE R HEITISIULR, LEDIRSERRITENGER, LCORDEENHEE K. 475

R RER, WSRRITEREZE, BLCOREFERERA LIS TEE, B

BIEE R MEFTHTIER.

B TOK. REEESIEMR LT “MENU” (3250) 24, IREIE|F M.

“Setting” (IBE) B A AFE S &EBlackmagic Duplicator 4AKIM KRB, MNDHCPFF AT LM IP
ik, FRFERE LR MK B . Blackmagic Duplicator 4KZE#EI M AL @ TelnetFE =
T EER IR IR &

FZEDHCP

MR FEiLBlackmagic Duplicator 4K EZBIME RN BN B &K ERE, 1FIEE “On” (FFR) - X
BEWRE BRI Blackmagic Duplicator 4K BT A EEEI MR &, FTHRBEHIPHHIFIEEME
RE, Mkt REENIRE AR X2 —MESEREEHRRENMNEZRET .
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X #ADHCP

MR G ELEFRIEFEHIMEIRE, ATLUEDHCPIRA “Off” (K1) , MMATAFshi AR E,
REFBENSAERIPH. FMBBIARMALELE.

IP3b b, F MRS B/ <
LDHCPIZE “Off" (%) K, B IUFRERIX LB,
REBFERNSBIIT:

BYAAEREAKEPIRAREFBEELNFRIFHET “Change” (B -
BREARBYIRHERE MK RETFHE —BEREPRATRERE.
BT “Set” (RE) UHIAER.

WS TR AE AR B PIR AR RN T BB, FHRESREHITER.

IP Address

192.168 . 24 .250

Confirm Set

“Setting” (1&&) LCOREFREHRMEKIRE,
PUEIBE T TelnetF 88 = 75 B IR AR SRIZ 6

Blackmagic Duplicator 4Ko

ETHERNET

e b |

00
o
L
©
Q
L
©
i

B EER R A RS 3 Blackmagic Duplicator 4KZE R BRI ML

IR ERET—PMREME, TOE B REEREERIRE. RITIEERSUGR MEIRSL
K Blackmagic Duplicator 4K A ZRIRHFR AN
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Blackmagic Duplicator Utility

Blackmagic Duplicator Utility#% 8] F§FBlackmagic Duplicator 4K ERERH-FHR, FEEIFREE
WX RBIR RE, BETEAERTRASERMIRES . BATEIWETERIFEFBlackmagic
Duplicator 4KFER{4, DAME RIS R FTLNREFTHRE Bt

15 FlBlackmagic DesignX 35/ U T BT As , Mtk www.blackmagicdesign.com/cn/supporte

EMac OS XA Z L EFH AR EKET BN T:
T & FfRE48Blackmagic Duplicator UtilitySE FAFE Fo
FTF 4 B R B L B #RFFizfTBlackmagic Duplicator Utility Installer 22512 FF. RIER =12

TRERRH.
L B ETBlackmagic Duplicator Utility3/ 4 fa, BT USBZk 451§ Blackmagic Duplicator
AKEZEEERITEN Lo

1Z47Duplicator UtilitySE 2, B AIIE BEFRFFI TR B SRIZREGRINE
Blackmagic Duplicator 4K_E ZEMZRBBIMA, F<E/R “Update Now” (ZEIEHT) 1Y
Eir. R B LT ZEFRME T B ARG AREHIBlackmagic Duplicator 4KE2 R % H
BRI, BBABAR BT R,

EWindows &% E BN R EFT BT
T#H I E48Blackmagic Duplicator UtilitySEFAFE Fo

IR Z AT LE B — & J9Blackmagic Duplicator Utility fSCfE 32, iZ Xk kerh & B2
BIEF ALK Blackmagic Duplicator Utility InstallerZ 352 FF. Wiz RERRF, HiR
ERFR AT RE.

e T B ErBlackmagic Duplicator Utility3/ {4 fE, B3 USBZk 455 Blackmagic Duplicator
AKEREEBRNITEN L.

1z17Duplicator UtilitySC R, R ET AR ERFRIFFTAIRET MRIZREGENE
Blackmagic Duplicator 4K L L3RR RBIMA, S E/R “Update Now” (SZBIEHT #Y
BfRr. A BRI ERERME ] EFHRERER . AR EHIBlackmagic Duplicator 4KBZR#H
BHNE R, BABHITIEMERE.

TERT AR S BRI TE B, MEAIE R TR SR MARE MNLAIR S AT AT “File Name
Prefix” (XH-&RIER) HmBEFRAFTBME . THRIZIFEER, HEMIBlackmagic Duplicator 4K
IERFM AR, EXHEHMEU—TBEEXERMOALEFREIRIEARERSR S XEHFE
EFRILE B F 4.

t—k, BREBNFRMBIRENZEZE, AERTRE LN RZRISRE, SRR
ARARFHXERNRE LAMCRAXAEREAERMNX & XEEATRELR A RNERN
WIRFTBIRE LB EE AL ZRRI X B,
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2

Ik NI Optical Fiber SDI Module

IR IFBZIB T KT FEASDIFNSA, BAKBTFERIKIEMWAHIOptical Fiber SDI Module £ £F 181k, 1
{AISMPTE A SFP T8 B # A M{E & Blackmagic DesignZ 445 ab I I SEH 228, D EHZ4E
¥ ABlackmagic Duplicator 4K EHEMR_EABERIFELF ORI AI#E . Z3£Optical Fiber SDI Module
B, BRENUBKANEEEENH S INPSDIM . BFE LB X F i E1ER—DEsh
RIERE S O A Ao

WMRIEITITHIZIG-SDI6G-SDEAFRMEEN R ARRH AT ESEREMIE, BAELK
FARFERREERRRMT TR

RYAYS

ZEEIEMIHIOptical Fiber SDI Modulefg,
AJA

R
&

BT SRIEESDI ST

Blackmagic Duplicator 4K PB4 B A HOBRAMASTIE 2, 1B 20 R FIR ERE B SDIFET, FALE
A ELCOSEEAFAIEN “Video Source” (MUAR) BRI H—. WIEESI 21 BHHURE.
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RS-4221= il

RS-422FR AR BRITEAE G B AL, B0t L80FREMAREARSEENMAFEER
Ml M gRIETR. R TRULELBEIL . Blackmagic Duplicator 4K3ZFFiX—#rf, FEIt
AERREELEA K. TREFRS. MELRRAGUREMETRITHEGZEH T2 EH.

o«
oo -
oo
—lon
o—|o -

9 8 7 6
&5% &5 R W -
fe3:uEq )l
= ) ©) *) =
2 7 8 3 1,4,6,9

Iz fe L B OMRS-4221n f25 | filE R

Blackmagic Duplicator 4KE2& LI FREMNERE (tm) FER “REMOTE” RS-422F A2 im0, 1% ik
A B IEMRAISHERE, 7T B REESEMRS-422IL 2R FI28.
BRI AT TN & 4l, R EMRAS FumIIKA ‘SIS " fiEL, BEMmmiE
ESBHS I HEZEAE—RZRT. MREHIRSELEMTAEEEEEEX LS, 52 EHW
TR LA, MmFaRZ ST (BITx) SIihERESRI#EW (BIRX) 5[ L.
HEFIBlackmagic Duplicator 4KEIEIMNEBRS-42288 6|28 5, AlE T IR R BERIZTEESH
LR E.

FARS-4222 445 SMER 4= | 5Blackmagic Duplicator 4K 2% A\ D F8 % .

TEBlackmagic Duplicator 4K HI R _E3% THRE “REM” RIIZIZIRH

Al B IR AE R IE &
I R AT UL 232 #Blackmagic Duplicator 4K TFFIARIZEIEIE R, SR MELESHFIER.
REDBFEEZN “TIFMRS-422445” MERETIHE TEAXEFMRS-4224%

oo

REMOTE IN

(@) [AZ cere e =
O Tl B‘a‘k’fiﬁlfi?i”g
o = = ) o

HHMBRS-42212 281 #:EBlackmagic Duplicator 4K YIZ 2 A #2 O BN AT IR 242 Hli% &

RS-422%%
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o o o

(@m»]
(@»]
(@n]
(@n]

@)

B\a(kmag\(desngng

@)

0000

1EBlackmagic Duplicator AKFY#Z G R 3% MIRf2 R 7] /B FIRS-4223% 41124,

Supported RS-422 Commands

Command

0 - System Control

0x00 OoxM

1 - Slave Response
0x20 0x00 Stop
0x20 0x02 Record

0x21 0x02 Append

4 - Preset/Select Control

0x40 0x40 AutoMode Off
0x40 Ox41 AutoMode On
0x61 0x20 StatusSense
7 - Sense Reply

0x70 0x20 StatusData

DeviceTypeRequest

Reply

NTSC: OXxFOEO
PAL: OxFI1EQ
24P: OxF2EO

Acknowledge

Acknowledge

Acknowledge

Acknowledge

Acknowledge

StatusData

No Remote

Enabled

Disabled

Disabled

Disabled

Disabled

Disabled

Enabled

Notes

Non-standard
command - an extra
payload of 0x00
indicates append

ignored, Status bit
remembered

ignored, Status bit
remembered

Please see “Status
Bits” sheet: Limited to
9 bytes of status,
silently truncated

RS-422%%
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte 0 O 0 Cassetteout | O 0 0 0 Local
Byte 1 | Standby 0 Stop 0 0 0 Record 0
Byte2 O 0 0 0 0 0 0 0
Byte 3 Auto Mode O 0 0 0 0 0 0
Byte 4 | SelectEE Full EE 0 0 0 0 0 0
Byte5 O 0 0 0 0 0] 0 0
Byte 6 O 0 0 0 0 0 0 0
Byte7 O 0] 0 0 0 0] 0 0
Byte 8 O 0 0 0 0 0 0 0
Byte 9 O 0 0 0 0 0 0 0
Variables
Cassette Out Set if no cards are ready to record
Local Set if in local mode (no remote control)
Standby Setif one or more cards are ready to record
Auto Mode For compatibility only
Full EE For compatibility only - always on
Select EE For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol Based on Sony 9-pin protocol
Baud Rate 38.4K
Start Bits 1
Data Bits 8
Stop Bits 1
Parity Bits 1
Parity Type Odd
—
PRI W N bt A

A IE I PR M {# FBlackmagic HyperDeck AR RN Fp & T AR g9 & S M ANER IR il Blackmagic
Duplicator 4Ke LLINEELEIE AT A MITE A L1 T Telnet S E B RIZIZIEH] IEHIBlackmagic
Duplicator 4K, siE thAILABE X ME B T EA B AR FImR, F@EdHyperDeck LAAM Y
RI2, ¥ H 5Blackmagic Duplicator 4K &HE—iE.

BT UK R AR 2
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BAIIALXECHEEXFE, MItEVSREITNEHE SRS, URMWERTRHEEELLNER
RERG LEFIEFIH. G140, Arduinoffi=las 2 —M/ BB ERAR, AIBEE 7 “Shield” (/&) (Y
¥ 7REIMBE X e BRFMEE S, MBERATLAEE & 0. #=§|Blackmagic Duplicator 4K
FEUAMBEG AL BEEE AW EEMHEFRZZATIENE! ArduinofizH 2R EH
BONMBEN, MEAZRREMNAREFEE. SEBHEETArduinoR G, RERFArduinoZE#%)
Blackmagic Duplicator 4K# AR M AR AT A SZ B AR S BN EFIN 7.

Arduinoff#= # 23 P B IL EHRCIE S HiE. R EBIIHyperDeck AR MY AT A1 B 2§ 11T 4%
2, BNAfiEExtBlackmagic Duplicator 4Kfi & & T <. B XM & SER7ER N “Blackmagic
HyperDeck AKX B R E55B825 .

ERIPAAArduino A INE AT R IE, MIBUT EFICRINEE. BI20, MREHRM— P NEITRTES,
AL FI 2R A, LLERE R D E R 8 R < Blackmagic Duplicator 4K#ETIE R, IX—IhREXT
FHRRRICR TIETRESRBE TR,

X —FZARREBIIFE A, FRLERN BN EX TR EFIMNBIAK I IZH 2519 R 1% !

BlackmagicDuplicatorCentrol | Arduine 1.6.5

#include <SFI_h>
#include <Ethernel.h>

/¢ Enter a MAC address and LP address for your controller below.
/# The IP address will be dependent on your local network:

byte mac[] - {0x98, @xA2, OxDA, Gx@F, Ox17, OxLCf};

byte ip[] = {192, 168, 28, 284}; //IP address of Ethernct Shield
byte server[] - {192, 168, 28, 85}; //IP address of Duplicator
EthernetClient client; //Give the ethernet client a name

vold setup()
Ethernet.begin(mac, ip); //5tart the Ethernet connection:

client.connect(server, 9993); //tonnect to Uuplicator on port Y993

void leop()

while Celient ovniloble()) //Read the Duplicator Preamble

; char ¢ = client.read();

1

client.print("record: name: CAMERALMx@a"); //5tart Duplicator recording a clip named Camera 1
aelay(eooew) ; //Mait a minute

client print('stopiaa); #/5top recading

while (1); //Do nothing until program starts again

HRHMEBAARMIRHI2E R TZRT, 512045 AR = A LLR R
EfYArduino, R E S 5X B LA M EMCRIZ R R Z WA
WA ASE I BB E AR

BT UK R AR 2
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FEEORERAABESIET—IH, EFEREEFHEEE ZAArduino IDER. J9Arduino
HERIX RIS H] a5 $Blackmagic Duplicator 4KIER— o8, REFILIERHER, HIERF
BRI T.

/*

Telnet client Blackmagic Duplicator 4K Control Circuit: *

Ethernet shield attached to pins 10, 11, 12, 13

*/

#include <SPI.h>

#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, 0xDA, 0xOF, 0x17, OxEF};

byte ip[] = {192, 168, 28, 204}; // IP address of

Ethernet Shield

byte server[] = {192, 168, 28, 141}; // IP address of Duplicator
EthernetClient client; // Give the ethernet client a name

void setup()

{
Ethernet.begin(mac, ip); //Start the Ethernet connection:
client.connect(server, 9993); //Connect to Duplicator on port 9993
}
void loop()
{
while (client.available()) //Read the Duplicator Preamble
{
char ¢ = client.read();
}

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again

BT AR MIZIEIES] 190



Blackmagic HyperDeck A KM ZEF XA, &RYHBEE AT BT LA & A= F
Blackmagic HyperDeckfE & RANH, B &L A LUE M E R I F 2§l & Blackmagic
Duplicator 4K,

ATFEHFHVRHTIER, AHFEATIHyperdeck MY AIFFE® <, BILiXEHMH B R TSEFIVIAERX
KIHyperDeck AR MM AT A %o

Protocol Commands

Command

help or?

remote

remote: enable: true
remote: enable: false
remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slot info: slot id: {slot ID}
transport info

configuration

configuration: video input: { “SDI”,

“optical” }

watchdog: period: {seconds}

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck’ s remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use XML
to confirm the existence of a specific command based on the firmware of the HyperDeck you are
communicating with. This helps your software user interface adjust to the capabilities of the specific
HyperDeck model and software version.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an ascii
CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "+" symbol.

Command syntax

Command parameters are usually optional. A command with no parameters is terminated with a new line:
{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names and
values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax
Simple responses from the server consist of a three digit response code and descriptive text terminated
by a new line:

{Response code} {Response text}e!

If a response carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:«!
{Parameter}: {Value}<!
{Parameter}: {Value}«!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
201to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error

101 unsupported parameter
102 invalid value

103 unsupported

104 disk full

105 no disk

106 disk error

109 out of range

110 no input

111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with response
codes in the range of 500 to 599:

5xx {Response Text}:«!
{Parameter}: {Value}<!
{Parameter}: {Value}<
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:e!
protocol version: {Version}«!
model: {Model Name}«!
«

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently, they

will receive an error and be disconnected:

120 connection rejected+«!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state
The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:

111 remote control disabled+«!
To enable or disable remote control:

remote: enable: {“true”, “false”} «
The current remote control state may be overridden allowing remote access over ethernet irrespective of
the current remote control state:

remote: override: {“true”, “false”} <
The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:

remoted

The deck will return the current remote control state:
210 remote info:e!
enabled: {“true”, “false”}«!
override: {“true”, “false”}

P

Asynchronous remote control information change notification is disabled by default and may be configured
with the “notify” command. When enabled, changes in remote state will generate a “510 remote
info:” asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quite
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:
pinge

Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:
help«!
or:
24+
The server will respond with a list of all supported commands:
201 help:«&!
{Help Text}<!
{Help Text}d
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop«

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!
The command list is returned in a computer readable XML format:

212 commands:

<commands>«!
<command name=".."><parameter name=".."/>.</command>«!
<command name=".."><parameter name=".."/>.</command>«!

</commands>«!
o

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}«!
To enable or disable slot notifications:
notify: slot: {"true", "false"}
To enable or disable remote notifications:
notify: remote: {"true", "false"}«
To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}«

Multiple parameters may be specified. If no parameters are specified, the server returns the current state
of all notifications:

209 notify:«!

transport: {“true”, “false”}
slot: {“true”, “false”}«!

remote: {“true”, “false”}«!
configuration: {“true”, “false”}«!

P
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:ed
protocol version: {Version}«
model: {Model Name}«!
unique id: {unique alphanumeric identifier}e!

P

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«
status: {"empty", "mounting", "error", "mounted"}«!
volume name: {Volume name}+!
recording time: {recording time available in seconds}<
video format: {disk’s default video format}«!
P

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous
message with the same parameters as the “202 slot info.” message.

Retrieving transport information
The "transport info" command returns the state of the transport:
transport info «
The server responds with transport specific information:
208 transport info:«!
status: {“stopped”,”record”}«!
display timecode: {timecode}
timecode: {timecode}«!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The

“display timecode” isthe timecode displayed onthe front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080i50
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:

configuration«!
The server returns the configuration of the deck:
211 configuration:«
video input: {”SDI”, “optical”}«!
|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:

watchdog: period: {period in seconds}«!

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is setto O or less than O, connection monitoring will be disabled.
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Optical Fiber SDI Module SM AX|5}17]

AMS = E5| SDI H|C|2Z 1Z52{T Optical Fiber SDI Module 2Mg AMX|s{oFgtL|Ct 2E
SMPTE S2 SFP ZM 7 ZES MR|E &= JUBLICE Blackmagic Design E|ME{ZEHE] RES
"2 oiE 4= QULSL|C} Blackmagic Duplicator 4K SIH TH'Z 2| LHAF Z+A S H|0|X|o|

|

S8 oC|27t UHSE SDI BICI2S AFE & AUBLICE AR S £t FZ H(Cle
HUEIZ AL E S5 UBLICH

3G-SDI 2 66-SDI TR 20| 2 22| FHR AAHES 2UsHH &2 S27} B
e 22 B0 Lol 450 DS SX0| TESH 8|82 FY + YaLch

Optical Fiber SDI Module Mg MX|otH M7 E Solf SDIH|ERE HZE = USLICE

Blackmagic Duplicator 4K= O /2| H|C|2 HUEE HA HAZE HUYEE ALESHK[EE,
SDIZt HM RV BRF AZEZ 0= LCD 72| Video Source ME0|M MEHSH = QIEL(CE

H AMet HE= 2 dMe| [dE]) FES HISHR.
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SEAIE = JUsLIEE

9 8 7 6
a4l a4 240 24 =]
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Blackmagic Duplicator 4K= Sony2} S&tot= H7| E= Remote RS-422 O|3 HEE ZEE
K| ASEE RS-4228 X|HSts ZE 24 HEER0| HIZ HZSI0] ALEE = U= HE6H &

AZES X[Hect

Q|8 RS-422 AEE2{Z Blackmagic Duplicator 4K0l| G1Z3HH 7|7|0M ZE HES S E
20| FHoZ NoE &= /JUELICt
2 HEE2{| RS-422 AH|0|EE Blackmagic Duplicator 4K 2|2 E Ql2d0f| A EHL|C}.
Blackmagic Duplicator 4K2| M| ZHE0|A{ REMO|ZIT EA|El 214 HES =2 /4
B2 Mo 7|s2 ESMSHELC
Blackmagic Duplicator 4K2| &t =35} EE= §tR|7| 55 7|52 }ZE2 2 AZY/SK|E =
UELIC X[ RS-422 HHO0| 26t XA SF2 o2 (K& RS-422 BHO{] 220i|M

tolgh =~ UELICH

o

(|
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Q|H RS-422 HEE8{Z Blackmagic Duplicator 4K 2|2 E /20|
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B\ackmagcdes.g\g
FEE S = .
Blackmagic Duplicator 4K2| M| ZHE M REM HES =21
RS-422 H|3 M|0{ 7|5& &43tEtct
Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 Oox1 DeviceTypeRequest | PAL: OXF1EO Enabled
24P: OxF2EO
1 - Slave Response
0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
d- t
0x21 | 0x02 | Append Acknowledge Disabled ;Z;:aadnof (f:o%x @
indicates append
4 - Preset/Select Control
i d, Status bit
0x40 | 0x40 | AutoMode Off Acknowledge Disabled gnored, Satuis bl
remembered
i d, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled anore atus bl
remembered
0x61 0x20 StatusSense StatusData Enabled
7 - Sense Reply
Please see “Status
Bits” sheet: Limi
0x70 0x20 StatusData - - ts” sheet: Limited to

9 bytes of status,
silently truncated
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte O 0 0 Cassette out 0 0 0 0 Local
Byte 1 Standby 0 Stop 0 0 0 Record 0
Byte 2 0 0 0 0 0 0 0 0
Auto
Byte 3 Mode 0] 0 0 0 0 0 0
Byte 4 SelectEE @ Full EE 0 0 0 0 0 0
Byte 5 0 0 0 0 0 0 0 0
Byte 6 0 0 0 0 0 0 0 0
Byte 7 0 0] 0 0 0 0 0 0]
Byte 8 0 0 0 0 0 0 0 0
Byte 9 0 0 0 0 0 0 0 0
Variables
Cassette Out Set if no cards are ready to record
Local Set if in local mode (no remote control)
Standby Set if one or more cards are ready to record
Auto Mode For compatibility only
Full EE For compatibility only - always on
Select EE For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol Based on Sony 9-pin protocol
Baud Rate 384K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

O|lHHlE St &4 M0

Blackmagic HyperDeck O|Eull T2 EZ9| HIAE 7|8t HH0{ZE AIRSH= o|Hulg S35
Blackmagic Duplicator 4KE 2| 0i|A] M[ofe = JUZL|CL 0] HHO{= HFEUM Telnett
e Atg| AZEQ|0{E S35l Blackmagic Duplicator 4KE 2242 2 AM|0{5}HLE AFXI7F 2IH
SIEQ0{M|0] TS M|Z5H0] HyperDeck O|EHUl T2 EZE A5l Blackmagic Duplicator
4Kol| Eetst=E T2 e 5 A sHELIct
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BlackmagicDuplicatorControl | Arduino 1.6.5

BlackmagicUuplicatorLontrol

#include <SPI.h>
#include <tthernet.hs

7/ Enter o MAC address ond IP oddress for your controller below
/¢ The TP oddress will be dependent on your Tocal network

byte mac[] - {8x90, @xAZ, @xDA, @xOF, @x17, OxEf}:

byte ipl] - {192, 168, 28, 2@4}; //IP address of Ethernet Shield
byte server[] = {192, 168, 28, 85}; AFLF oddress of Duplicator
EthernetClient client; #/Give the ethernet Client a name
void setup()
{
Et net.begin(mac, ip): //5tart the Ethernet connection:
client. connect(server, 9993); #/Connect to Luplicator on port 9993
}
vaid loop()
while (client.available()) #/Mead the Duplicator Preamble
char ¢ = client.read();
client. printC record: nome: CAMFRAT\xPu"); Af5tart Duplicotor recording o clip nomed Camera 1
deloy(GOBOA); /Mait a minute
client,print{"stop\xéa"); #75top recoding
while (1); /700 nothing until program starts ogain

O|EiA MEE ArSE

= — AN =1 —
YHOIE MEHSIMIR
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HO|X|0f| LIQ} Qlo T 2 0|2 2A}5H0] O =0| IDEY|
5l OF5==0|0|Af Blackmagic Duplicator 4K7} 12 S0t

Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>
// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, 0xDA, O0xOF, 0x17, OXEF};

byte ipl[]l = {192, 168, 28, 204}; // IP address of

Ethernet Shield

byte server([] = {192, 168, 28, 141}; // IP address of Duplicator
EthernetClient client; // Give the ethernet

client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();

}

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Blackmagic Duplicator O|EHl Z2EEZER2 HIAE J|HIle| T2 EEZ el o|E4l ZEE S
Blackmagic HyperDeck E|A 3 2|FAEHE M|0{5}7| /8t =2 EZ0|X|2t, Blackmagic Duplicator

4K HOE Qe ZTZEZEZE AIRE £ UBLICH

wEEA0HE=E =32t &

HHOIE MAIRLIEL

Protocol Commands

Command

help or ?

remote

remote: enable: true

remote: enable: false

remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slot info: slot id: {slot ID}
transport info
configuration

configuration: video input:
(“SDI”, “optical”}

watchdog: period: {seconds}

Using XML

sty | iE0ll ™A HyperDeck Z2EZE HAHAO{ 7} gl&LICE SFX|TH
L2 BE20ME= FZ2|AH0|E{0|M HyperDeck O|EUl Z2EZS A

>

|of| ==t

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck’s remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use

XML to confirm the existence of a specific command based on the firmware of the HyperDeck
you are communicating with. This helps your software user interface adjust to the capabilities
of the specific HyperDeck model and software version.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a R symbol.

Command syntax

Command parameters are usually optional. A command with no parameters is terminated with
anew line:

{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:
{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax

Simple responses from the server consist of a three digit response code and descriptive text
terminated by a new line:

{Response code} {Response text}e«!

If a response carries parameters, the response text is terminated with a colon, and parameter name
and value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:<!
{Parameter}: {Value}<
{Parameter}: {Value}«!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
201 to 299.

Failure response codes
Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error
101 unsupported parameter
102 invalid value
103 unsupported
104 disk full
105 no disk
106 disk error
109 out of range
110 no input
111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:«!

{Parameter}: {Value}<

{Parameter}: {Value}<

Pl

Connection response
On connection, an asynchronous message will be delivered:
500 connection info:e!
protocol version: {Version}«!
model: {Model Name}«!
|

Connection rejection

Only one client may connect to the server at a time. If other clients attempt to connect concurrently,
they will receive an error and be disconnected:
120 connection rejected+«!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state

The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:
111 remote control disabled«!

To enable or disable remote control:

remote: enable: {“true”, “false”} <
The current remote control state may be overridden allowing remote access over ethernet irrespective
of the current remote control state:

remote: override: {“true”, “false”} «

The override state is only valid for the currently connected ethernet client and only while the
connection remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:
remote«!

The deck will return the current remote control state:
210 remote info: !
enabled: {“true”, “false”}
override: {“true”, “false”}

P

Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quite

olEHlg S¢&t &4 Mo 226



Checking connection status

The "ping" command has no function other than to determine if the server is responding:
pingd

Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:
help«!
or:
24+
The server will respond with a list of all supported commands:
201 help:«&!
{Help Text}!
{Help Text}d
|

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop«

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!

The command list is returned in a computer readable XML format:

212 commands:

<commands>«!
<command name=".."><parameter name=".."/>.</command>«!
<command name=".."><parameter name=".."/>.</command>«!

</commands>«!
o

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications

The "notify" command may be used to enable or disable asynchronous notifications from the server.
To enable or disable transport notifications:
notify: transport: {"true", "false"}«!

To enable or disable slot notifications:
notify: slot: {"true", "false"}
To enable or disable remote notifications:

notify: remote: {"true", "false"}

To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}

Multiple parameters may be specified. If no parameters are specified, the server returns the current
state of all notifications:

209 notify:

transport: {“true”, “false”}

slot: {“true”, “false”}«!

remote: {“true”, “false”}«!

configuration: {“true”, “false”}«!

P
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:ed
protocol version: {Version}«!
model: {Model Name}«!
unique id: {unique alphanumeric identifier}e«!

P

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«
status: {"empty", "mounting", "error", "mounted"}«!
volume name: {Volume name}+!
recording time: {recording time available in seconds}<
video format: {disk’s default video format}«!

P

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous
message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info «

The server responds with transport specific information:
208 transport info:«!
status: {“stopped”,”record”}«!
display timecode: {timecode}
timecode: {timecode}«!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The

“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in
some deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080i50
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration«!

The server returns the configuration of the deck:
211 configuration:«
video input: {”SDI”, “optical”}«!
pu|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:
configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:

watchdog: period: {period in seconds}«!

To avoid disconnection, the client must send a command to the server at least every {period}
seconds. Note that if the period is set to O or less than O, connection monitoring will be disabled.
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[lobpo noxanosaTb!
bnarogapwvm Bac 3a nokynky Blackmagic Duplicator 4K.

OTO pelleHre NpeaHasHayeHo ANA KaUeCTBEHHOIO TMPaXKMPOBaHWA BULeoMaTepurana n ngeanbHo
NOAXOANUT ANA NPAMOro pacnpocTpaHerua konuii 8 Ultra HD. [lybnnkatop no3sonAeT BECTH 3aMm1Ch Ha

25 SD-kapT BO BCex pa3HoBuaHocTax SD-, HD- v Ultra HD-dopmatos ao 2160p/60. LLnpoko nprmeHseMbli
CTaHAapT cxkatna H.264 nnu Hoselwnii H.265 obecneunsatoT Noaaep»KKy BbICOKOW KaapOBOW YacTOThI
NpY MUHMMaNnbHOM BUTpelTe. DTO AaeT BO3MOXHOCTb MCMO/b30BaTh HEAOPOr e HOCUTENN U YMELLATb Ha

HVX 00/bLWON 0ObEM JaHHbIX.

Blackmagic Duplicator 4K otnvuaetca npoctoTtolt 1 ynobctsom B paboTe. [1nA n3meHeHra HacTpoek
MNCMONb3YIOT NepeHIo NaHenb C KHonkammn 1 KK-aucnneem. YnpasnaTb yCTPOMCTBOM B YAANI€HHOM
pexrme MOXHO Yepes nokanbHylo ceTb Ethernet, c nomolybio koHTponnepa RS-422 nnu cobcTBeHHOro

yCTpONCTBa nocpeacTsom npoTtokona Blackmagic HyperDeck Ethernet Protocol.

BcTpoeHHbii kogep H.265 obecneunBaeT 3an1ch BbICOKOKAUeCTBEHHOIO BUAEO Ha Hefjoporvie SD-KapTbl
B dopmaTax Bnnotb Ao 2160p/60, nostomy ana paboTsl ¢ Ultra HD He npuaeTcsa npruobpeTaTb Camble
CKOpOCTHble HocnTenu. MO nocnegHen Bepcun 1.1 TakKe NO3BOAAET MCMOMb30BaThb CTaHAAPT CxKaTwA H.264,

yTO faeT elle 6onblie BO3MOXKHOCTEN NpK CO3AaHnn B1aeo ¢ nomollbto Blackmagic Duplicator 4K.

Blackmagic Duplicator 4K 3aH1MaeT Of4HO MeCTO B CTOMKe 1 NO3BOMAET NOCe0BaTeIbHO COeAMHATb

HECKOJbKO YCTPOWCTB B OfIHY LIEMb /17 OAHOBPEMEHHOIO CO3AaHNA COTEH KOMUA.
3TO PyKOBOACTBO COAEPXKMT BClO MHBOPMaLMio, Heobxoamnmyio ana paboTsl ¢ Blackmagic Duplicator 4K.

lMocneaHiolo BepCuio pyKOBOACTBA M MporpammHoro obecnevenusa ans Blackmagic Duplicator 4K MoxHO
HaliTV B pasfene noanepkn Ha seb-cante www.blackmagicdesign.com. Micnonb3oBaHue akTyanbHON
Bepcum MO aaet focTyn Ko BceM MMetowmmca dyHKUMAM. YTobbl y3HaBaTb O Bbixofe OOHOBEHWN, He
3abyabTe 3aperncTpUpPOBaTLCA NPW 3arpy3Ke NPorpamMmMHoro obecnedeHusa. Mol npogomkaem paboTaTth Haj

CoBepLWEHCTBOBaHMEM HaWKMX MPOAYKTOB, MO3TOMY BallK OT3blBbl MTOMOTYT HaMm CieNaTb UX elle nyqu_ve!

e &

Grant Petty
CEO Blackmagic Design
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MoaroTtoBKa K pabote

Blackmagic Duplicator 4K aBnaetca NpoCTbiM B 3KCMyaTalm yCTPONCTBOM.

YT06bI NPUCTYNWTL K paboTe, AOCTATOUHO MOAKMOUNTE MCTOUHMK SDI-crrHana 1 yCTaHOBUTb OT OAHOM A0
25 SD-KapT. ECNn KONMYeCTBO KOMUI HYKHO YBENNUNTL, COeANHUTE HECKOMbKO YCTpOMCTs Blackmagic
Duplicator 4K B ofHy Lienb, MCNOMb3yA UMEIOLLMECA pa3beMbl M NOPThl ynpasneHua. Hixe onvcan
NOPALOK HACTPOWKK, MOC/E BbINOMHEHNA KOTOPOM MOXHO HaUMHaTb OAHOBPEMEHHYIO 3aN1Cb OAHOW
NPOrpaMmbl Ha HECKONbKO HOCKTENEN.

[ns noaauv nuTaHWa coefuHMTE CMNOBON Kabenb no ctaHaapTy IEC co Bxopom 110-240 B nepemeHHOro
TOKa Ha 3agHen naHenu Blackmagic Duplicator 4K.

Video Format
. 2160p29.:97

Korga ycTponcTso BKIOYEHO, Ha ero KK-gucnnee
oTObparkaeTca HayanbHasA CTpaHnLa

HauanbHaA cTpaHmuya

Ha HauyanbHOM CTpaHuue OTO6pa>Ka}OTCF| noctynatoulee I/I306pa>K€Hl/Ie, ero (bOpMaT, Konn4ecTso
YCTaHOBNIEHHbIX SD-KapT, COCTOAHME 3annCh N UHAMKATOPbI 3BYyKa, KOTOPbIE MO3BONAOT OTC/1€XKMNBATb
YPOBEHb ayAMOAOPOXKKN.

MogknounTe NCTOUHMK BNAEO KO Bxoay 12G-SDI Ha 3agHen naHenn. Blackmagic Duplicator 4K
aBTOMATMYeCKM onpeaennt GopmaT NoCTYNaloWEro N306pax)eHnsa 1 0TOOPa3NT ero Ha HauanbHON
cTpaHuue KK-gucnnes.

Pazbembl BNC Ha Bxoge v Bbixofie noafepueaioT paboTy ¢ 12G-SDI, noatomy Ana nepenaun SD-, HD- 1
Ultra HD-Bnaeo B dopmatax go 2160p/60 noTpebyeTca Tonbko oanH kabenb. Blackmagic Duplicator 4K
MMeeT CKBO3HOW TpakT 12G-SDI, KOTOPbIM MOXHO MCMOSBb30BaTh /1A BbIBOAA CUrHana Ha apyroe SDI-
000pyAOBaHVe UK NOCIeOBaTENBHOIO COeAVHEHNA HECKONBbKIX yOnMKaTOPOB B OAHY Lierb.

(@)

Q

MopknoumnTe MCTOUHMK curHana k SDI-Bxoay. 3ByK OyaeT BCTPOEH B BUAEOMNOTOK.
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Blackmagic Duplicator 4K nogfnep»kmBaeT fBa KaHana 3Byka, BCTPOeHHOro B SDI-noTok, nostomy Ana
06paboTKM ayANOAOPOXKKI OTAENbHbIE COeAVHEHNA He TpebyioTca.

Ha HauanbHoM cTpaHuue KK-gucnnea MOXHO CNefinTb 3a YPOBHAMU
ayANONOPOXKKN B UCTOYHMKE BUAEOCUIHANa.

[ybnvkaTopsl Blackmagic Duplicator 4K moxHO 00beanHATb B OfHY Lemnb, e HEOOXOANMO yBENUUUTb
KOMMYeCTBO TUPaxmpyembix Konuii. Hanpumep, ana 3anvcu Ha 100 kapT noTpebyeTca YeTbipe yCTPOWCTBA,

nocnenoBaTesibHO NOAKMOYEHHbIX OPYT K OPYTY.

CoeannuTte kabenem sbixoq REMOTE OUT nopta RS-422 Ha nepBom AybnmKkaTope Co BXOA0M
REMOTE IN Ha BTopom ycTponcTse. [ToBTopuTe 3TO felCTBMe A1A BCex AYONMKaTOpOB B Lenu.

Coepunute ckBo3Hom SDI-sbixog LOOP OUT Ha nepeom ycTporncTee ¢ SDI-BXOAOM Ha BTOPOM 1
noBTOpUWTE 3TO AENCTBME A1A BCEX YCTPOWCTB B Lienu.

Ha naHenu ynpasnenua ects kHonka REM, KoTopasa ncnons3yerca ansa ANCTaHUMOHHOTO
ynpasneHua npy paboTe C HECKONbKUMYM YCTPOMCTBaMU. HaxXmuTe 3Ty KHOMKY Ha BCex

Blackmagic Duplicator 4K, HaunHasa co BToporo gybnmnkatopa B Lenu.

MPUMEYAHME. KHonka REM Ha nepeom fybnvkaTope Ao/KHa ObiTb BbIK/tOYEHa, a Ha
BCEX OCTallbHbIX — BKoYeHa. [NepBbit Blackmagic Duplicator 4K cTaHOBWTCA MMaBHbIM

1 MO3BONAET CO CBOEMN KOHTpOJ’IbHOI?I MaHeny ynpasnaTb BCEMU OCTa/lbHbIMW

ycTpocTBamu B Lienu. Jlioboe pelleHve, OCHalleHHOe NopTOM RS-422, MOXeT CIyXUTb
rAaBHbIM, TaK KaK 3TOT MPOTOKON ABMNAETCA CTaHAAPTHbLIM.

Teﬂepb BCe 3BEeHbA L|eMnmn roTOBbI K BbIMONTHEHWIO KOMaH[, HanpaBiAeMblX C MepBOro yCTpOI;ICTBa.

REMOTE IN

REMOTE OUT

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

(O

O

=
=

Paszbembl REMOTE 1 LOOP ncnonb3ylotca 4na nocieAoBaTebHOro CoeAHEHNA HECKONbKMX
nybnunkatopos. CKBO3HOW TPaKT Ha NOCNeAHEM YCTPOWCTBE B LieMU TakKe NMO3BOJIAET BbIBOAWTb CUrHaI
Ha apyroe SDI-o6opyaoBaHve, Hanpumep Ha MoHUTOP Blackmagic SmartView nnu AncKoBbI pekopaep

HyperDeck.

Bonee nogpobHo cm. pa3paen «[locnesfoBaTenbHOE COeAVHEHVE HECKONbKIMX YCTPOoCTB Blackmagic

Duplicator 4K».
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Blackmagic Duplicator 4K paboTaeT co cTaHAapTHbIMK SD-KapTamu knacca 10 n He TpebyeT
MCMONb30BAHWA CBEPXCKOPOCTHBIX HOCUTENEN. DT KapTbl AOCTYMHbI B M10OBIX CNELMAN3MPOBaHHbIX
MarasnHax 1 HeKoTOpbIX CynepmapKeTax.

Ha Haknelike SD-kapTbl eCTb LUndpa B Kpy»kke — oT 140 10. OHa 03HayaeT Knacc
CKOPOCTW 3anu1cK no Bo3pacTatolleit (10 — camas 6bicTpas). ns 3anvcu BUaeo B
dopmate BnnoTb o Ultra HD ¢ cambim BbICOKMM BUTperiTom nogonaet SD-kapTa
10-ro knacca.

MNopagok yctaHoBKM SD-KapTbl

Bosbmute SD-KapTy Tak, uToObl €€ Mo3004eHHble KOHTaKTbl Obinn obpalleHsl K KK-aucnneto
naHenu ynpasneHus, 1 BCTaBbTe B OAMH 13 C/IOTOB.

OCTOPOXHO HaXKMUTE Ha KapTy, 4TOObl OHa BOLWA 0 KOHUa. CBETOAMOAHbIN MHAMKATOP
CN0Ta HayHeT MuraTh 3eseHbim UBeToM, noka Blackmagic Duplicator 4K cuyntbiBaet KapTy. 1o
OKOHYaHWV NPOBEPKM OH OYAET ropeTb MOCTOAHHO, YKa3blBad Ha FOTOBHOCTb K 3aMu1Cy.

\7) (O ..,
© 900 50 o0
o 0 o
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Bo3bmumTe SD-KapTy Tak, UToObl ee N030/0YeHHbIe KOHTaKTbl Obln 0bpatieHbl K KK-avcnneto, 1 0CTOPOXHO
yCTaHOBUTE B CNOT 0 KOHLA. Bo BpemaA NpoBepKn HOCUTeNA CBETOANOAHbIV MHANKATOP MUraeT 3e/1eHbIM
LIBETOM, a NOC/e ee yCnelwHoro OKoH4YaHua OyeT ropeTb NoCTOAHHO.

[na n3sneyeHna KapTbl 13 C/IOTa BO3bMUTE ee 3a Kpalt 1 NOTAHUTE Ha cebs.
y6€‘,EI,I/IT€Cb B TOM, YTO KapTa HE MMEET 3allnTbl OT 3anncu. Hepe,D,BI/IHbTe
nepexknto4varesb 6J'IOKIApOBKI/I Ha HBOKOBOM CTOpPOHE KapTbl B MONOXKeHME pAAOM C

KOHTaKTamu. Mo OKOHUaHWUM PaboTbl MOXHO CHOBA BKIIOUMTb 3aLUUTY, BEPHYB
nepekoyaTesnb B nepBoHayanbHOe NoNoXeHNe.
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Q®opmatupoBaHue SD-kapT

Mpexae uem NPUCTyNaThb K 3anncu, SD-kapTbl He0bx0AMMO OTGOPMaTMPOBaTh NoA GalinoByto CUCTEMyY
exFAT, paboTaTb C KOTOPOW MOXHO Kak Ha Mac OS X, Tak n Ha Windows. [1ns aToro Ha Blackmagic
Duplicator 4K npegycmoTpeHa cooTBeTCTBytolWan dyHKLKMA, NO3BONAWAaA OAHOBPEMEHHO rOTOBUTbL 1O
25 KapT Ha OAHOM YCTPOWNCTBeE.

Mopagok dopmatuposarua SD-kapT Ha Blackmagic Duplicator 4K
Haxmute kHonky MENU Ha naHenv ynpasneHums.
C nomoLlLbto KHOMKKW B MHOTOGYHKUMOHanbsHoM 6110Ke BbibepurTe Record.

HaxmMunTe KHOMKY, COOTBETCTBYIOLLYIO IEBOV CTPESKe, YToObl BbibpaTh Format Cards, 3atem
KHOMKY Format B mpaBoM HVXXHEM Yriy.

MoasuTCa cooblieHne, npeanaratoLiee NoaTBEPANTb dopMaTpoBaHue. Haxmmte Format, 4ytobbi
npofomkuTb, nnv Cancel ang oTmeHbl.

VIHAMKaTop BbiNONHeHWA 3agaum byaeT oTobpaxaTb COCTOAHNE GopMaTMpoBanuma. [ocne
OKOH4YaHMA Haxmnte OK.

[lna Bo3BpaTa K HayanbHOWM CTpaHuLe ancniea Haxmurte kHonky MENU.
[1nA BO3BpaTa K HauanbHOM CTPaHuLe ancnnea Haxmmute kHonky MENU.

Bce roToBO /18 Havana paboThl. [locne nogknoUeHns MCTOUHMKaA BUAEO/ayanocmnrHana 1
bopmatrposaHua SD-KapT MOXHO NPUCTYNaTb K 3amnncu.

MNpPOoAOMKUTENBHOCTb GOPMATUPOBAHWS 3aBUCUT OT TUMA M EMKOCTU KapTbl.
OpHv TpebytoT 6onblle BpeMeHU, pyrie — MeHblUe.

3anucb

YT00bI Cpa3y HauaTb TUPAXKMPOBAHWE, MOXHO Ha)aTb KHOMKY 3anuncu Ha naHenv ynpasneHus. Tem He
MeHee, BHauane peKkoMeHayeTCsa BbibpaThb KOAEK v BUTPENT, KOTOPbIE ONpeaensatoT KauecTBo
n306paxeHus.

Blackmagic Duplicator 4K MoxeT BeCT1 3anncb B IIOOOM 13 ABYX CTaHAapTOB CxaTus: H.264 nnv H.265.
1o ymonuaHunio Ncnonb3yeTca komnpeccna H.264.

MopAapok cMeHbl KofeKa
HaxmunTte kHonky MENU.
HaxmMunTe KHOMKY 3anmncy B MHOrOoGyHKLMOHaNbHOM brioke.
lcnonb3yAa KHOMKK CO CTpenkamu, nepenante K HacTponke Codec un HaxmumTe Change.

Bribepute HeobxoanMbli Kofek 1 HaxmnTe Set, UToObl NoATBEPAUTb M3MeHeHne, unn MENU,
4TOObI MPUMEHUTL HOBYIO HACTPOWKY 1 BEPHYTLCA K HaYaNbHOW CTpaHuLe Ha KK-gucnnee.

MPUMEYAHUE. YTobbl MCMONBb30BaTb Pa3nnyHbie Kogeku, Ha Blackmagic Duplicator 4K
OMKHO 6biTb MO 1.1 nnu 6bonee nosgHen sBepcun. MoapobHee cm. pasaen «PaboTa ¢
Blackmagic Duplicator Utility».
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Bbi6op noaxofALero Kogeka

[na nyulen COBMeCTUMOCTN PeKOMEHAYETCA UCMONb30BaTh Kogek H.264. o aton
npuyYrHe B 3aBOACKMX HacTpolikax Blackmagic Duplicator 4K BbibpaH MMEHHO 3TOT TLM.

[na pabotbl ¢ Braeo B Ultra HD 1 skoHOMUK MeCTa Ha HocuTene 6osblie NoAXOANT
Kopek H.265, Ho OH He Bcerga CoOBMeCTVM C KOMMbloTepamu 1 ApYyrm 060pyaoBaHVEM.

Oba KofieKa UMEIOT CBOU NpeunmMyLLecTBa. Tak Kak H.265 TpebyeT 6onee HU3KOro
butpenTa 1 darnbl B 3TOM KoleKe MMEKT MEHbLIWI pa3Mep C TEM e KayeCTBOM
1300parkeHns, MOXHO MCNONb30BaTb Hefloporie SD-KapTbl. Ecnm BaxxHee
COBMECTUMOCTb C IPYrMM YCTPOMCTBaMU, Nyulle BbiopaTh H.264.

Blackmagic Duplicator 4K nmeeT Tpu HacTpoWiku butpenTa: Low (H13kmi), Medium (cpeanuin), High
(Bblcokwmi). OHM MO3BONAIOT 3af1aBaTb 0ObEM AaHHbBIX Ha OfHY CeKYyH/Y BUAEO Npu KOAMPOBaHWM B H.265.
Mo ymonuanwio ncnonb3syetca onuua Medium, koTopas obecneunBaeT ONTUManbHOE COOTHOLWEHWE
KayecTBa 1 pa3mepa danna. lpn HeEOOXOANMOCTU ee MOKHO U3MEHWTD.

MopsafoK usmeHeHus 6uTpenTa
Haxmute kHonky MENU.
HaxmuTe kHonky Record B MHOTOQYHKUMOHaNbHOM HroKe.

Vlcnonb3ya KHOMKK, COOTBETCTBYOLME CTPeNIKaM, nepenuTe K HacTponke Bit Rate n
HaxmumTe Change.

BbibepurTe HEOOXOANMBIN OUTPENT 1 HaxkMUTe Set, UToObl NOATBEPANTL U3MeHeHMe, unu Menu,
uTOObBI MPUMEHUTL HOBYIO HACTPOMKY 1 BEPHYTbCA K HauyabHOW CTpaHuLe Ha KK-gucnnee.

MPUMEYAHUE. Yewm Bbille OBUTPENT, TEM Nyullle KaueCTBO 3anvcL, OAHAKO TaKoe BUIEO
TpebyeT 6osblle MecTa v UCMOob30BaHMA AOCTATOYHO CKOPOCTHbIX KapT. Mpu 6onee
HV3KOW CKOPOCTW Nepefayn AaHHbIX Ha O4HOM HOCUTENE MOXHO YMeCTUTb Honblie
MaTepuana, HoO 3TO CKaXKeTCA Ha KayecTBe M300paxKeHus.

YT00bl HalTX ONTVMANbHOE COOTHOLIEHNE KauecTBa U pa3mepa dalina, pekomeHayeTca
nonpo6oBaTb PasHble OUTPENTHI.

YT06bl HaUaTb 3aMUCh, HAKMIKTE COOTBETCTBYIOLLYIO KHOMKY Ha NaHenun ynpaeneHunsa. Bo Bpemsa coxpaHeHua
CBETOAMOAHbIV MHAMKATOP KaXKAOro MCNONb3yeMOoro coTa ropuT KpacHbIM LIBETOM. [Tocie 0CTaHOBKM
MHAMKATOP CTAaHOBMTCA 3e/1eHbIM. DTO O3HauaeT, UTo KapTa YCMeLWHO COXpaHuna Npeablaywmin Knvn un
roToBa K NPOAOIKEHMIO 3an1cn. na NpocMoTpa MaTepurana MOXHO MCNOMb30BaThb KOMMbIOTEP,
yCTPOWCTBO uTeHua unu HDMI-Tenesu3op, ecnv oHM NoaAepxmBaloT paboTy ¢ SD-kapTamu 1 Gaiinosyto
cuctemy exFAT.

B 3aBncumocTn ot TeKyLlero COCToAHNA CBeTOLlI/IO,EI'HbIIZ MHOVKATOP C/10Ta NCMOJIb3yeT Pa3Hble LiBeTa.
Hanpl/lMep, nocse yCTaHOBKA SD-KaprI 1N BO Bpemd ee npoBepKkn OH 6)/,qu ropeTb 3e/1eHbIM LIBETOM.
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Hwxe onuncaHbl BO3MOXHbIE KOMOVHaUWK COCTOAHMA AyOnMKaTopa 1 LUBeTa MHAMKaTOpa.

M, N .

-~ - Mwuratowuin 3eneHbin — o6Hapy>o<eHme N poBepKa KapTbl. Mocne YCTaHOBKM
-

% I\¢ SD-KapTbl MHOMKATOP MUTaeT 3e1eHbIM LIBETOM.

‘ MocToAHHDIN 3eneHbIN — roTOBHOCTb K 3anuncu. MIHANKaTop NOCTOAHHO ropuUT
3eM1eHbIM LiBETOM, Korfa SD-KapTa rotosa K 3anmcy.

‘ MocToAHHbBIN KpaCHbII‘/'I — 3alnCb. MH)J'I/IKaTOp NMOCTOAHHO rOPUT KPaCHbIM LIBETOM
BO BpeMA 3anncum.

\ 7. TonepemMeHHO KpacHbIN 1 }KeNTbI — KapTa NOYTK 3anonHeHa. Korga Ha kapTte
P OCTaeTCA MECTO ASIA MEHEE UeM TPEX MUHYT 3anuncu, MHAMKaTop OyAeT Murathb
A Y
I KeNTbIM LIBETOM.

O MocTOAHHDIV XKeNTbI — KapTa 3anofHeHa UK owrbKa 3anucy. ECnv nHankaTop
MOCTOAHHO FOPUT XENTbIM LIBETOM BO BPEMA 3aM1CK, 3TO O3HavaeT, 4To SD-KapTa
NOBPEXAEHA NN MMEET HeJOCTaTOUHYIO CKOPOCTb ASA BbICOKOTO buTpeiTa.
MonpobyinTe yMEHbWUTL BUTPEIT, NCMONb30BaTh OONee CKOPOCTHOW HOCUTENb UK
opyryto SD-kapry.

XoTa aybnnkatop coxpaHaeT GannoByto CMCTEMY KaKAOTrO HOCUTENA, PEKOMEH/YETCA He 13BeKaTb
SD-kapty 13 Blackmagic Duplicator 4K Bo Bpems 3anmncu, Tak Kak B MPOTUBHOM Clly4ae Ha HEKOTOPbIX
KomnbloTepax daiisbl MOTYT pacno3HaBaTbCA Kak NoBpexaeHHble. 1A 6€30MacHOro n3BneyeHms nyylle
BCEro CHayasna 3akoHYMTb 3anncb. ECv oTaenbHbIe KapTbl HEOOXOAVMO PAaCNPOCTPAHWTbL A0 TOTO, Kak
3aBEPLINTCA MEPONPUATHE, MOXKHO MCMOMNb30BaTb HECKOMBKO AyONMKaTOPOB. TO MO3BOSAET NosyyaTb
YKOPOUEHHYIO KOMWIO Ha OAHOM YCTPOMCTBE M MOMHYIO BEPCUIO Ha OCTasIbHbIX.

-] (=] (=]

[InA Hauana 3anmcy HaxxmMuTe COOTBETCTBYHOLLYIO KHOMKY. [1ocne 3Toro
CBETOAMOAHbIN MHAMKATOP KaXXA0ro CioTa byfeT MUraTb KPacHbIM LIBETOM.

SD-kapTbl 10-ro knacca obecneynsatoT 3anuch C IOObIM BUTPENTOM, KOTOPbIV
noaaepxunBaetca Ha Blackmagic Duplicator 4K. Mpu HE0OXoANMOCTY MOXKHO
MCNONb30BaTb MEHEE CKOPOCTHbIE KapTbl. Hanpumep, A1A 3an1cK C Kamepsbl
BMAEOHabMOAeHMA 6onee BaKHbIM GakTOpPOM ABNAETCA MPOAOIKNTENBHOCTD, a He
KauecTBO 1M306pakeHua. PekomeHayeTCA BCEraa BbINONHUTL MPOOHY0 3aMnch, YTOOb
npoBepuTb paboTy SD-KapTbl C BbibpaHHbIM bUTperToMm. MoapobHee CM. rmaBy
«YCTaHOBKa 1 popmaTtnpoBaHme SD-KapT» B pasgene «[Toarotoeka k pabote».

3anncb
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Pexxnm Append

MHOI’,ELa HOBbIV KKN HGO6XO,£I'I/INIO ,ElO6aBI/ITb KyXxe cyuecTsytouemy, 4TOObI caenatb M3 HUX egnHoe BMaeo.
OcobeHHO YacTo Takas I'IOTpe6HOCTb BO3HVKaAET NPW 3annch MeponpuAaTna, KOToOpoe COCTOUT 13
HECKOJIbKMX Pa3pPO3HEHHbIX cobbITUIA. B 3TOM clydae MOXXHO MCMOb30BaTb PeXM Append

3anuwvTe NepBbIN KNWM, UCMOMb3yA COOTBETCTBYIOLLYIO KHOMKY. HaxM1Te KHOMKY OCTaHOBKM.

Ina3anucn cnepytouiero COBBITUA HAKMUTE KHOMKY +. OHa 3aropmntca sMmecTe C KHOMKOM
06bIYHOM 3anncKn, 41O yKa3blBaeT Ha ,ELO6aBJ'IeHI/Ie TeKylwero Knuna K npenbiayuemy.

HaxmuTe KHoMKy ocTaHOBKK. HoBbIN Knun 6yaeT fobaBneH K paHee 3anvMcaHHOMY ¥ COXPaHeH
BMECTe C HUM KaK efJMHOe B1AEO.

Pexunm Append nossonaet 406aBNATL HEOrPAHWUYEHHOE KONMMYECTBO KUMOB K
y>Xe CyLLeCTBYIoLLEeMY.

Haxxmute KHOMKY +, 4TOOBbI LlO6aBMTb HOBBIV KNKM K 3aNncaHHOMY paHee

bnoknposka Blackmagic Duplicator 4K

Mpw 3aNMCK BaXXHOrO COOBITUA MOXHO 3abNOKMPOBATh KOHTPObHYIO MaHe b, YTOObI MPeAoTBPaTUTL
CyYaiHOe HaxaTue KHOMKM OCTaHOBKM. DTa GYHKLUMA TakKe NonesHa And OTKNI0UYeHVA OpraHos
ynpaBsfeHra Ha BEOMbIX YCTPOWCTBaX, 0ObeAVHEHHbIX B O4HY Lierb.

[nga BKNOUYEHNUA 1 OTKIOYeHWA 6NOKNPOBKY Ucnonb3yeTca kHomnka LOCK. CnyuaiiHana pa3bnoknposka
YCTPOWCTBA MAaNOBEPOATHA, TaK KakK [1/1A 3TOro HEOOXOAMMO YAEPXKMBATb KHOMKY HaaTow B TeueHve
ABYX CEKyHA.
Mopapok 6rnokmposku Blackmagic Duplicator 4K

Haxmute kHonky LOCK Ha naHenu ynpasnexuna gybnmkatopa.

YT06bl Pa36NOKMPOBATL YCTPOWCTBO, HaXMUTe 1 yaepxmnBainTe kHonky LOCK. Yepes ase
CeKkyH/bl y6nmnkatop 6yaeT pa3bnokMpoBaH.

|3}El El LOCK

BnoknpoBKa KOHTPOSIBHOM NaHeNu No3BoNAeT NPefoTBPaTUTb
CNy4anHyto oCTaHOBKY 3anucn Ha Blackmagic Duplicator 4K

o o o o o o o o
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[NocnepgoBaTenbHOe coeguUHeHne
HecKonbKux yctpoucts Blackmagic
Duplicator 4K

Ecnm ana 3anncy Heobxo[MMo ncnonb3osats 6onee 25 SD-KapT, MOXKHO OObEeANHUTL B OAHY Lierb
HeCKONbKO Ay6nMKaTopoB. B 3TOM ciyyae Kaxk bl M3 HVx OyfeT nonyyaTb OAWH ¥ TOT XKe CUrHan yepes
SDI-sbixog LOOP OUT m ncnonb3osath pazbem REMOTE ana nprvema KoMaHa ynpasneHns no
npoTokony RS-422.

I'Iopﬂ,q0|< nocsieaoBaTesibHOro coegnHeHA HeCKOJIbKNX p,y6J'II/IKaT0pOB

Micnonb3ya nocnefoBaTenbHbIN Kabenb ¢ pasbemom DB-9, noakniounte Boixog REMOTE OUT
nopta RS-422 Ha nepsom ycTpolicTee ko Bxoay REMOTE IN Ha BTopoMm. Takol Kabenlb MOXHO
npvobpecTy B Nto6OM Mara3nHe KOMMbIOTEPHOW U BUAEOTEXHUKM.

CoeanHuTe ckBO3HOM SDI-BbIXOA Ha NepBOM yCTponcTBe ¢ SDI-BXx0A0M Ha BTOPOM.

Ecnv Bbl ncnonbsyete bonee ABYX ,El,y6J'IVIKaTOpOB, NMOBTOPUTE OMNKMCaHHbIE Bbllle [NencTBMA 4NA BCex
OCTaslbHbIX )/CTpOl;lCTB B Lenn.

p .
D I Bepomoe ycTpoiictBo
] cere o R Haxmute kHonKy REM,
= 6bl TPVHUMATD
D uTo
(@) L] @ = KOMaHzbl C NpeabayLero
l yCTPOWCTBA.
(@) — Bepomoe ycTpoiictBo
HaxmunTe kHonky REM,
] 4TOObBI NPUHUMATD
(@) KOMaHAbl C NpefblayLiero
yCTPONCTBA.
(@) — maBHoOe ycTponcTeo
OTkntounTe kKHoNKy REM,
] 4TOObBI KOHTPONMPOBATb
(@) = oCTanbHble

YCTPOWCTBA B LienMn.

YT00bl 06bEANHMTE HECKONBKO AYOANKATOPOB B OAHY LieMb, COeAMHMTE CKBO3HOW
BbIXOA OAHOrO yCTponcTBa ¢ SDI-BX040M Ha APYrom. 3aTeM NOAKMOYMTE BbIXOA
OMCTaHUMOHHOrO YyNpasneHna Ha nepBomM Ay6amnkKatope K COOTBeTCTBYIOLLeMY
BXO/y Ha BTOPOM.

[-4HS-S
=

Haxmute kHonky REM Ha Kax4oM BeJOMOM YCTPOWCTBE B Lienu, 4Tobbl
aKTUBMPOBATb yNpasneHune B JUCTaHLMOHHOM pexnme

MPUMEYAHME. [Ins ANCTaHUMOHHOrO ynpasneHusa KHonka REM gomxHa 6biTb
BKJTIOYEHA Ha KaKAOM 13 BEJOMbIX YCTPOWCTB. Koraa 3TOT pexmmM akT1BMPOBaH, OHa
roOpUT. YTO6bI OTKMIOUMTL OYHKLMIO, HAXXMUTE KHOTKY ellle pa3.
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Mpr NCNonb30BaHNM HECKONbKNX AYONMKATOPOB PEKOMEH/YETCA NPeBaPUTENBbHO BLIMOAHUTL NMPOGHYIO
3anuce. Ecnv Befomble YCTPOMCTBA HE MPUHMMAIOT KOMaHZAbl C F1aBHOTO, y6enTech B TOM, YTO Ha NEPBOM
aybnvkaTope kKHomka REM oTkmioueHa, a Ha BCex OCTaslbHbIX BKIlOUEHa.

HacTtpounkn meHio Ha KK-gucnnee

Bce HacTpoiK1 MOXHO M3MEHUTb C MOMOLLbIO MHOTOQYHKLUMOHANbHbBIX KHOMOK, PACMONOXEHHbIX M0 06enm
ctopoHam KK-gucnnen. Kaxaasa vx HUX COOTBETCTBYET TOM UM MHOW HAaCTPOWKe, OTOOpakaemMoi
Ha aKpaHe.

nOpﬂAOK N3MEHEHNA HAaCTPOEK
Haxmute kHonky MENU Ha naHenu ynpasneHns, YTo0bl OTKPbITb HACTPOKN.
[1nA HaBWrauMm NoO MeHI0 NCMOoNb3yTe MHOTOMYHKLMOHAbHbIE KHOMKM.
Mocne Bbibopa HeobxoAMMOW HAaCTPOWKK HaxkMuTe KHonKy Change.
V3MeHWTe HaCTPOWKY U HaxmuTe Set, UToObl NOATBEPANTL HOBYIO YCTaHOBKY.

[na oTMeHbl M3MEHEeHWA NCNOoMb3yinTe MHOTOQYHKUMOHaNbHY0 KHOMKy Back, koTopasa no3sonaeT
BEPHYTbCA Ha OAMH LUar Ha3ad, Unu HaxkmuTe kHomnky MENU Ha naHenu ynpaeneHus, 4tobbl BepHYTbCA K
HayanbHOW CTpaHuLe.

HacTpolika Record no3sonseT MeHATb MCTOUHMK BUAEO, 33[1aBaTb OUTPENT, BKIIOYATb UV OTKI0YaTb
3anyck 3anucn 1 GopmaTmposatb SD-KapTbi.

Video Source

OTa HacTpoiika no3sonaeT BolbupaTtsh SDI-Bxoa nnn onTuyecknii Bxod. Bo BTopom ciyyae noTtpebyeTca
yCTaHOBKa AOMOMIHUTENbHOTO ONTUYECKOro MOAYNA.

Codec

STa HacTpoOWiKa No3BoNAET BbIOPATh KOAEK CxKaTuA 1A 3anuncy ¢ nomollbio Blackmagic Duplicator 4K.
MOXHO MCNONBb30BaTb O4VH 13 ABYX TUMOB KOAEKa.

H.264

LMpoKo NnprMeHAeMbI KOAeK CKaTus, KOTOPbI 0becneunBaeT Haunyywnii banaHc mexay
KaueCTBOM M3006paKeHWs 1 pa3mepoM Galina. bonblMHCTBO COBPEMEHHbIX YCTPOWCTB 15
BOCMNPOM3BeIeHs BUAEO CNOCOOHbI paboTaTb C MaTepManom B 3TOM KoJeke C KaueCTBOM
BnnoTb go HD.

H.265

BblCOKOMPOU3BOANTENBHbIN KOAEK, MO3BONALLNIA MCMONb30BATh BABOE MEeHbLWI 06beM
HOCUTeNA ANA MaTeprana Takoro »ke KauyecTBa, Kak Buaeo B H.264. OH OTANYHO NOAXOANT Kak Ans
HD-, Tak 1 ana Ultra HD-koHTeHTa, HO TpebyeT bonee coBpemeHHbIX anmnapaTHbiX 1
NPOrPaMMHbIX PeLIEHN.

MPUMEYAHME. MoapobHee 0 pasHuLie mexay Kogekamn H.264 n H.265
CM. Pa3fen «3anncby.
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Bit Rate

HacTpoiika buTpelTa onpeaenseTt pasmep 1 KayecTBO BMAEO NPV 3anncu Ha SD-kapTbl. MOXHO BbiOpaTh

OLHY M3 Tpex Onuum.

High

Beicokum 6I/ITpeI7IT obecneynBaeT MakCUManbHO BbICOKOE KayeCTBO C HauMeHbllel KOaneccmeM.

Medium

[No3sondaer YMeCTUTb 6onblie BUaeO C COXpaHeHVeM BbICOKOTO Ka4eCTBa.

Low

Havbonbwuin obbem BUAEO B TeX Cllyuanx, KOraa KauyecTBo He ABNAeTCA rnaBHbIM GakTopom. Mpu
MCMOSb30BAHWN 3TOM HACTPOWKM BbIMOHAETCA MaKCUManbHOe CxaTue, YTo BefleT K MOABEeHMI0

3aMeTHbIX apTepaKToB.

MPUMEYAHWE. bnarofapa HoBeWLWen TEXHONOMMK CXaThA BCTPOEHHbIN KOAEP
H.265 obecneunBaeT BbICOKOE KaueCTBO M300paxxeHWs Npu MUHUMaNbHOM
obbeme. KauecTBo 3anmcu OygeT XOpOoLInM Aake NMpu MCNob30BaHNY

HU3KOro buTpenTa.

BbuTtpenTtbl gnsa popmaToB BUAEO

Ultra HD
Hactpoliika Butpent (M6uT/C) Butpent (M6uT/C)
®opmart Bugeo 6utpenTta H.264 H.265
High 90 50
2160p/60 Medium 75 40
Low 60 20
High 90 50
2160p/59,94 Medium 75 40
Low 60 20
High 85 48
2160p/50 Medium 70 32
Low 55 16
High 60 30
2160p/30 Medium 45 20
Low 30 10
High 60 30
2160p/29,97 Medium 45 20
Low 30 10
High 50 25
2160p/25 Medium 38 20
Low 25 10
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Ultra HD

HacTpoiika Butpeit (M6uT/c) Butpeit (M6uT/c)
®opmart Bugeo 6utpenTa H.264 H.265
High 50 25
2160p/24 Medium 38 20
Low 25 10
High 50 25
2160p/23,98 Medium 38 20
Low 25 10
HD
HacTpoiika Butpeit (M6uT/c) Butpeit (M6uT/c)
®opmart Bugeo 6utpenTa H.264 H.265
High 50 20
1080p/60 Medium 40 15
Low 30 10
High 50 20
1080i/60 Medium 40 15
Low 30 10
High 50 20
1080p/59,94 Medium 40 15
Low 30 10
High 50 20
1080i/59,94 Medium 40 15
Low 30 10
High 45 20
1080p/50 Medium 35 15
Low 25 10
High 45 20
1080i/50 Medium 33 15
Low 25 10
High 30 15
1080p/30 Medium 22 12
Low 16 10
High 30 15
1080p/29,97 Medium 22 12
Low 16 10
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HD

HacTpoiika Butpeit (M6uT/c) Butpeit (M6uT/c)
®opmart Bugeo 6utpenTa H.264 H.265
High 25 15
1080p/25 Medium 18 12
Low 12 10
High 25 15
1080p/24 Medium 18 12
Low 12 10
High 25 15
1080p/23,98 Medium 18 12
Low 12 10
High 30 15
720p/60 Medium 22 12
Low 15 10
High 30 15
720p/59,94 Medium 22 12
Low 15 10
High 25 15
720p/50 Medium 18 12
Low 10 10
SD
HacTpoiika Butpent (M6uT/C) Butpent (M6uT/C)
®opmart Bugeo 6utpenTta H.264 H.265
High 20 15
625i/50 Medium 15 12
Low 10 10
High 20 15
525i/59,94 Medium 15 12
Low 10 10

Trigger

STa HaCTPOWKa NO3BONAET aKTVBMPOBATb 3aMyCk 3an1cu Ha ayonmKaTope npu HaxaTu COOTBETCTBYOLLEN
KHOMKW Ha nofKmoYeHHOM K Hemy SDI-o6opynoBaHuu, Hanpumep Ha Blackmagic URSA Mini.

None

OTKM0YeHKe 3anycka 3anucu ¢ Apyroro 0bopyaoBaHuA.

SDI Start/Stop

Mpw BoibOpe 310 onumu Blackmagic Duplicator 4K 6yaeT HaunHaTh 3anmncb Npu HaxkaTnu
COOTBETCTBYIOLIEN KHOMKM Ha Apyrom SDI-060pyaoBaHumu.

HacTtporku meHio Ha KK-gucnnee 247



Hanpumep, Blackmagic URSA Mini Bceraa BbIBOAWUT CMIHaN 3anycka Ha SDI-Bbixof B Havane
CbemKn. Ecnv K Hell nogknoyeH aybnmkKaTop, oH byaeT HauMHaTh 1 OCTaHABAMBATL 3aMUCh NPW
HaXkaTu1 COOTBETCTBYIOLEN KHOMKK Ha kKamepe. URSA Mini He TpebyeT AONONHUTENBHOTO
M3MEHeHVA HaCTPOeK A PaboTbl C STUM PEXMMOM, OAHAKO NMPU UCMONb30BaAHWN APYrOro
SDI-060pynoBaHuna C NOAAEPKKON JaHHOW GYHKLMY ee HY>KHO NpefBapuTenbHO akTUBMPOBATb.

Timecode Run

STa onumA NO3BOSAET HAUYMHATb 3aNMCh NPU OOHAPYKEHWUN TaliM-KoAa, ecv 060pYyAOBaHVe He
NoAAePXKMBAET 3aMyCK 1 0CTaHOBKY Yepe3 SDI-untepdenic. Ecnm k Blackmagic Duplicator 4K
nogknoyeHa SDI-kamepa 1 Ha Helr akTMBMPOBaHa HacTponka "Record run", npu HaxaTm KHOMKM
3an1CcK HaYHEeTCA OTCYET TaliM-Kofja U CoXpaHeHue Ha iybnnkatope. Nocne NoBTOPHOro HaxkaTus
3TOW KHOMKM OTCYET TarM-Kofa NPeKkpaTuTCA, 1 3anmncb OCTaHOBUTCA.

Mpwv paboTe € 3TOM QYyHKLMEN BaXKHO MOMHWTb, UTO Ha 060PYA0BaHNM AOMKHA ObITh BbIOpaHa
onums "Record run". Ecnn yctaHoBneHa HacTpoiika "Time of day", Taiim-Kop OyneT HenpepbiBHO
NOCTYNaTb Ha BbIXO[, UTO MPMBEAET K LMKNnyeckon 3anmcuy Ha Blackmagic Duplicator 4K.

DopmaTtupoBaHue KapT

Blackmagic Duplicator 4K no3zgonseTt ogHOBpemMeHHO GopmMaTnpoBaTb 10 25 KapT.

Mopsaok GopmaTpoBaHMsA KapT

Haxmute kHonky MENU Ha naHenu ynpasneHns, Ytobbl OTKPbITb MeHIO.
B MHOrOdyHKUMOHanbHOM Br10Ke HaxmuTe KHomnky Record.

HaxmunTe KHOMKY, COOTBETCTBYIOLLYIO NPABOW UV NeBOW CTPESIKe, UTOObl MepenTy K HaCTPOKe
Format Cards, 3aTem Bbibepute Format.

MoasunTCa cooblieHne, npennaratouiee NOATBePANTb d)OpMaTl/IpOBaHI/le, nnpegynpexaeHme
O TOM, YTO 3TO AENCTBUE HENb3A OTMEHUTb. Ecnn SD—KapTa COAePXNT BaxXHble AaHHbIE, X
Heobxoanmo npenBapuTesibHO CKOMMPOBAaTb Ha upyroﬂ HOCUTEb.

HaxmwuTe Format ana noaresepxaenvia unn Cancel, 4tobbl BEpHYTbCA K HaCTpolikam Record.

Bo Bpemsa dopMaTMpOBaHMA CBETOAMOAHBIE MHAMKATOPBI MUTAIOT XXeNTbiM LBETOM, a Ha MKK-
ancnnee otobpa)kaeTca CTPOKa COCTOAHNA. [10 OKOHUaHMM GOpPMaTUPOBAHMA MHAMKATOPLI
6ynyT ropeTb 3eeHbiM LUBETOM, a Ha KK-Ancnnee noAsnTcA cooblleHre O TOM, UTO KapTbl
FOTOBbI K 3aM1CH.

Haxmunte OK, 3atem KHonky MENU Ha naHenu ynpasneHns, 4tobbl BEpHYTbCA K
HayanbHOW CTpaHuLe.

MeHio Settings no3BonaeT MeHATb CeTEBbIE MapameTpbl Aybnunkatopa, 8 Tom uncne IP Address, Subnet
Mask n Gateway, a Takxe BKAOUYaTb UK BbikAtouaTb pexnum DHCP. Ecnu Blackmagic Duplicator 4K
NOAKMOUNTL K TOKANIbHOWM CETU, UM MOXKHO YNPaBAATb ANCTAHLMOHHO C MOMOLLbIO NpunoxeHns Telnet.

DHCP On

[lna aBTOMATUYECKOM YCTAHOBKM HAaCTPOEK NPV NMOAKIYeHN fybnmKaTopa K IoKanbHOM ceTu BbibepurTe
onuuio On. Blackmagic Duplicator 4K npoBepuT BCe YCTPONCTBA B CETU Y CAMOCTOATENbHO BbibepeT
IP-anpec 1 fpyrvie ceTeBble NapameTpbl. ITOT CNOCO6 KOHGUrypauum ABnaeTca Hanbonee NpoCTbim

N HA[EKHbIM.
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DHCP Off

Ecnv Bbl NnpeanoumnTaeTe pyyUHyto yCTaHOBKY CeTeBbIX MapamMeTpoB, AnA HacTporku DHCP sribepuTe
onuwto Off, 3atem 3apanTe IP Address, Subnet Mask 1 Gateway.

IP Address, Subnet Mask n Gateway

Ecnv HacTporika DHCP BbiknoueHa, U3MEHUTb 3TW NapaMeTpbl MOXXHO BPYUHYIO.

BBop 3HaueHumn

C nomoLblo NPaBoW UM NEBOW KHOMKN MHOTOMYHKLMOHaNbHOro 61okKa BbibepuTe nosne, Kotopoe
HYXHO M3MEHNTb, 1 HakmmnTe Change.

C noMOLLbIO TEX e KHOMOK M3MeHUTe 3HaueHrne napameTpa. Ans yCKopeHus HaCcTPOriKN
yOepXrBalnTe KHOMKY B Ha>KaTOM MOMOXEHWN.

Haxmute kHonky SET, 4uTo6bl NOATBEPAUTL CAeNaHHbIV BbIOOP.

TaKMM e cnocoboM MOXHO U3MEHNTb 3HAUEHWA OCTasTbHbIX MONeN.

IP Address

192.168 . 24 .250

Confirm Set

MeHto Settings no3BonAeT M3MEeHATb HACTPOWKHK
CeTeBbIX MAaPaMEeTPOB, UTOObBI MCMOb30BATb MPUIOKEHNE
Telnet ana AMCTaHUMOHHOIO ynpasneHua ayonmKatopom

L]

ETHERNET

B\ackng\cds\gng

g @)

Q

Moakntoumte Blackmagic Duplicator 4K kK nokanbHow cetu yepes nopt Ethernet Ha 3aaHel naHenu

MeHio About cogepuT MHGOopMaLMio O Tekyllem bUTpenTe, MMA NOCNeHEero 3an1McaHHoro arnna,
cocToAHme ceTu 1 Bepcuio npolunekm Blackmagic Duplicator 4K.
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Blackmagic Duplicator Utility

O6HOBNEHNE NPOLWWBKM 1 M3MEHEHVe HacTpoiku File Name Prefix BbINOMHAIOT C MOMOLLbIO Y TUANTSI
Blackmagic Duplicator Utility. lna onTumanbHOM NPOM3BOANTENBHOCTN PEKOMEHAYETCA NCMONb30BaTh
nocnepHtoto sepcuio 0.

AKTyanbHaa MHGopMaLMa AOCTYMHa B PYKOBOACTBE MO dKCMIyaTaLUMm, KOTOPOe MOXHO 3arpy3unTb B
LeHTpe noaaepxkn Blackmagic Design Ha cTpaHuue www.blackmagicdesign.com/support.

Mopsgok o6HoBNeHUs BHyTpeHHero MO Ha Mac OS X
3arpysute 1 pacnakyiTte Blackmagic Duplicator Utility.

BbibepyiTe COOTBETCTBYIOWWI ANCK ANA NPOCMOTPA ero COAepKMMOoro v 3anyctute Blackmagic
Duplicator Utility Installer. Cnegyite MHCTPYKUMAM Ha SKpaHe.

lNocne yctaHoBkM nocnegHein sepcum Blackmagic Duplicator Utility nogkniounte Blackmagic
Duplicator 4K k komnbioTepy yepes nopt USB.

3anyctute Duplicator Utility 1 OTKpo#Te HaCTPOWMKK, HaxaB Ha 3Ha4yoK Settings. YTnnuta
nposeput npolwneky Blackmagic Duplicator 4K v npun Hanuumy 6onee no3aHei Bepcuu BoiBeaeT
coobulenve “Update Now”". Ytobbl 06HOBUTL BHYTpeHHee 10, WenkHUTe KHOMKOW MbIlK Mo
3Hayky. Ecnm Blackmagic Duplicator 4K nmeeT akTyanbHy0 BEPCHIO, LOMONHNTENbHbIX 4eACTBNN
He TpebyeTcs.

MNopsagok o6HoBneHuA BHyTpeHHero M0 Ha Windows
3arpy3ute 1 pacnakynTte Blackmagic Duplicator Utility.

Hanante nanky Blackmagic Duplicator Utility, B KoTOpow coaep»KaTca aHHOe PyKOBOLCTBO
n Blackmagic Duplicator Utility Installer. LLlenkH1TE KHONKOW MbILU ABaXAbl MO 3HAUKY
YCTaHOBLUMKA 1 CNeaynTe MHCTPYKLUMAM Ha SKpaHe.

[Mocne yctaHosku nocnenHen sepcumn Blackmagic Duplicator Utility nogkmounte Blackmagic
Duplicator 4K k komnbtoTepy yepes USB-nopr.

3anyctute Duplicator Utility 1 oTKpoliTe HaCTPOWKHK, Haxas Ha 3Ha4oK Settings. YTunuta
npoBeput npowmeky Blackmagic Duplicator 4K v npu Hanuuum 6onee No3aHen Bepcum BoiBeaeT
coobuieHwe “Update Now". Ytobbl 06HOBUTE BHYTpeHHee [0, WenKHUTE KHOMKOM MbILK MO
3Hauky. Ecnm Blackmagic Duplicator 4K vmeeT akTyanbHyto BepCuio, AOMONHUTENbHbIX AeNCTBUN
He TpebyeTcs.

YTt0obbl 06nerunTs naeHTUdMKaLmMio Gannos, MOXKHO M3MEHUTb KX NPedUKC. HaxkMnTe KHOMKOM MbILLIN Ha
none File Name Prefix v BBeavTe HoBOe nMA. [Npur 3an1cn ouepeHoro knuna byaeT MCNonb30BaTbCA
3aflaHHbIN NPedUrKC C YeTbipeX3HaUYHbIM YUMCIIOM, KOTOPOE COOTBETCTBYET MOPAAKOBOMY HOMEPY 1
yBeNMUMBaeTCA Ha OAHO 3HaUYeHe AN Kax4oro nocneaytoulero Knmna.

YT00bl haiinbl Ha BCex 06begMHEHHDBIX B OAHY Lenb Ay6nvKkaTopax 3anucbiBanvch C OAVHAKOBLIM IMEHEM,
HaXMUTe KHOMKY AWUCTaHLMOHHOrO yNpaBneH1a Ha BEAOMbBIX YCTPOMCTBAX, a 3aTeM U3MeHMTe NpeduKC Ha
rMaBHOM yCTPOWCTBe. [1oce 3Toro Knunel Ha Bcex SD-kapTax OyayT UMeTb OAHO MMA daiina.
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YcTtaHOBKa AOMOJIHUTENIbHOIO
ONTNYECKOro MoAayns

[na nepenaun SDI-crrHana no onToBONIOKOHHOMY Kabeno HeobxoaMMOo UCMONb30BaTb AOMONHUTENbHbI
moaynb SFP (B cooTBeTCTBUM CO CTaHAapTamy SMPTE), KOTOpbIii MOXHO NprobpecTy y moboro annepa
komnaHuu Blackmagic Design. lNocne ycTaHOBKM B CNelranbHOe rHe30 Ha 3a[iHel naHenn gybnmnkatopa
3TOT MOAY/b NO3BOMAET NONYYaTh BMAEO CO BCTPOEHHbIM 3BYKOM 13 SDI-MCTOUYHYMKA, PaCnONOXKEHHOrO Ha
601bWOM paccToAHNNU. ONTUUECKIIN BBIXO TaKKe CIYKUT AOMNONHUTENbHBIM CKBO3HBIM MOPTOM.

oy NCNONb30BaHMUM ONTOBOIOKOHHbIX CUCTEM C HEBBICOKOW CKOPOCTbLIO Nepeaayn fanHHblx (3G-SDI vnn
6G-SDI) MOXKHO NPMOOpPeCTN MOAYNb COOTBETCTRYIOLLEN MPONYCKHOW CMOCOBHOCTY.

[ononHutenbHbIN MOaynb AaeT BO3SMOXHOCTb Moy4vaTb BUOEO 13 SDI-nctouHmka no
ONTOBOJIOKOHHOMY Kabersio

Mpv 0AHOBPEMEHHOM HaNMUMK NCTOUYHMKOB SDI- 1 ONTMYECKOro curHana ncnonb3yeTca TOT, KOTOPbIN
NoAKMoYeH NepsbIM. [1na nepexoAa Mexay HUMIM MOXHO MCMoNb30BaTb HacTpoliky Video Source B
3KpaHHOM MeHto. [oapobHee cM. pazaen «HacTponkus.
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YnpasneHune no npotokony RS-422

MpoTokon RS-422 asnaeTca BellaTeNbHbIM CTaHAAPTOM AN1A YNPaBAeHMAa yepes NocneoBaTeNbHbIN NOPT.
OH npumMeHaeTca ¢ Havana 1980-x I'T. M MCNOAb3YeTCA Ha MHOTMX AeKaX, B MPUNOXKEHNAX TMHENHOIO U
HEeNMVHEMHOTO MOHTaXa, a TakxKe B pelleHnax Ana tpaHcnaymmn. Blackmagic Duplicator 4K nogaepxnsaet
3TOT CTaHAAPT, MO3TOMY YCTPOMCTBO MOXKHO BK/IOUMTL B CUCTEMY aBTOMATM3aLMM BELLAHNA,
ANCTaHLUMOHHOMO KOHTPOMA 1 MPOrPaMMmnpyemont 3anmncu B1uaeo.

o«
oo~
oo
o—lon
o—|o -

9 8 7 6
[MNepenaya MNepepava Mpurem Mpuvem KoHTakTbl
-) ") ) G 3a3emneHus
2 7 8 3 1,4,6,9

Cxema pacnaviki Ana ANCTaHLMOHHOIO YNpasieHna no npoTokony RS-422

Blackmagic Duplicator 4K nmeeT cTaHaapTHbI nopT REMOTE, KOTOPbIV COBMECTUM C 060pYAOBaHMEM
Sony™ 11 N03BONAET HaNPAMYIO MOAKIIIOYATHCA K NI0O00MY ANCTAHUMOHHOMY KOHTPOEPY C
nogaepxkom RS-422.

MOXHO MCMO/Ib30BaTb rOTOBbIN 9-KOHTAKTHbIN Kabenb, ecnv 06a ero KoHLa NoMHOCTbIO NAEHTUYHbI, T. €.
BbIBOAbI C OAMHAKOBbIM HOMEPOM COeAMHEHbI APYT C APYrom. [1pu 13roToBneHmn CoObCTBEHHOrO Kabens
obpaTtuTech K Cxeme pacnarikin Ha pycyHKe, 4Tobbl MPaBUIbHO COEANHUTL KOHTaKThl TX (Mepeaava) ¢
COOTBETCTBYIOLMMU KOHTaKTamu Rx (npurem).

Ecnw Blackmagic Duplicator 4K coeguHUTb C BHEWHWM KOHTpONNepomM RS-422, BMECTO NTOKaNbHOIo
yrnpasfieHrA MOXHO UCMOJb30BaTb AUCTaHUMOHHOE.

CoeanHuTe C Nomolbto Kabensa RS-422 BHelwHWI koHTponnep 1 Bxoq REMOTE IN Ha
Blackmagic Duplicator 4K.

Haxmute kHonky REM Ha naHenw Blackmagic Duplicator 4K, yTobbl akTMBMpPOBaThL
OMCTaHUMOHHOE yrpaBneHue.

Tenepb 3aMycKaTb ¥ OCTaHaBAMBATb OObIUHYIO 3aMNCh 1 B pexnmMe Append MOXHO yaneHHbIM CocoOoM.
[MonHbIN NepeyeHs KOMaHL, NOAAEPXKNBAEMbBIX MPOTOKONOM RS-422, cM. B pasfene Huxe.

REMOTE IN

B\zchnag\cdesigng

= o

@)

[nA AMCTaHUMOHHOrO ynpaBneHua NOAKMI0UMTE BHELHNUI KOHTponnep
ko Bxoay REMOTE IN Ha Blackmagic Duplicator 4K
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Haxmute kHonky REM Ha naHenun Blackmagic Duplicator 4K, ytobbl
aKTUBMPOBATb yNpasneHune no NpoTokony RS-422
Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 OoxM DeviceTypeRequest = PAL: OxF1EO Enabled
24P: OxF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled
0x20 0x02 Record Acknowledge Disabled
Non-standard
0x21  0x02  Append Acknowledge Disabled command - an extra
PP 9 payload of 0x00
indicates append
4 - Preset/Select Control
) ignored, Status bit
0x40 0x40 AutoMode Off Acknowledge Disabled
remembered
ignored, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled 2
remembered
0x61 0x20 StatusSense StatusData Enabled
7 - Sense Reply
Please see "Status
Bits" sheet: Limited
0x70 0x20 StatusData - -

to 9 bytes of status,
silently truncated
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Bit7 Bit6

Byte O 0 0

Byte 1 Standby 0

Byte 2 0 0
Auto

B 0
yte3 Mode

Byte4 SelectEE | FullEE

Byte 5 0 0
Byte 6 0 0
Byte 7 0 0
Byte 8 0 0
Byte 9 0 0
Variables

Cassette Out

Local

Standby

Auto Mode

Full EE

Select EE

Bit5 Bit4 Bit3 Bit 2 Bit1 BitO

Cassette out 0 0 0 0 Local
Stop 0 0 0 Record 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Setif no cards are ready to record

Setifin local mode (no remote control)

Setif one or more cards are ready to record
For compatibility only

For compatibility only - always on

For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol
Baud Rate
Start Bits
Data Bits
Stop Bits
Parity Bits

Parity Type

Based on Sony 9-pin protocol
384K
1

Odd

AnctaHunoHHoOe ynpasneHne
no cetn Ethernet

[nqa BHewHero ynpaeneHuna gybnnkatopom yepes ceTb Ethernet MoXxHo 1cnonb3oBaTh KOMaHAbI
TekcToBoro npotokona Blackmagic HyperDeck Ethernet Protocol. OH no3gonseT paboTtaTh ¢ Blackmagic
Duplicator 4K B yaaneHHOM pexmnme C NOMOLLbIO YCTaHOBIEHHOIO Ha KOMMbOTEPE NpunoxeHna Telnet

MM CO3[aBaTb COOCTBEHHYIO annapaTHyio NaHenb C GYHKUMAMY MPOrPaMMMPOBaHKIA.
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[na ynpasneHusa fy6nnkaTtopom C KOMMbIOTePa, annapaTHbIX NaHenen 1 KPymnHblx CUCTemM aBToMaTu3aLmnm
Ha BellaTeNbHbIX CTYANAX 1 NepeABVXHbIX TENECTaHUMAX MOXHO MCMOb30BaTh COOCTBEHHbIE PELLeHN .
Hanpumep, MMkpokoHTponnepsbl Arduino 4onyckaloT yCTaHOBKY AOMONHMUTENbHbIX NAaT paclumpeHns,
OCHallaeMblx pa3HbiMin pazbemami. [1na Blackmagic Duplicator 4K nogonaet nnata Ethernet Shield, B
TOM YnMcie C NPOrpaMmMmnpyembiMn KHonkammn. MmkpokoHTponnepsl Arduino npoCTbl B yCTaHOBKE,
AOCTYMHbI MO LUeHe 1 NONHOCTbIO COBMECTUMbI C APY o TeXHUKOW. YTobbl npucTynnTh K paborTe,
AOCTaTOYHO ycTaHoBKTL 1O Arduino 1 nogknounts MMKpokoHTponnep k Blackmagic Duplicator 4K
yepes nopt Ethernet.

[na nporpammmpoBaHna MUKPOKOHTponnepoB Arduino ncnonbsyetca Asblk Cu. MNepeaaya KOMaH Ha
Blackmagic Duplicator 4K BbinonHaeTcA ¢ nomolybto npotokona HyperDeck Ethernet Protocol. Cnncok
noaaepXMBaeMblX KOMaH[ COAEPKNTCA HUxe B pasaene “Blackmagic HyperDeck Ethernet Protocol”.

HekoTopble nnaTbl pacwmpeHns Ansa Arduino no3BonaT MCnofb30BaTh AOMOMHUTENbHbIE QYHKLMN 3aMUCK.
Hanpumep, ecnn [o6aBuTh TaliMep, MUKPOKOHTpONNep byaeT 3anycKaTb 3aM1ch B ONpeAeneHHoe Bpems
AHA. Takaa BO3MOXKHOCTb By1eT Mone3How Npuy BUAeOHabMoAeHN.

TexHonorum ynpasnexns uepes Ethernet cyuwecteeHHo obneryaiot paboTy 1 N0380OMSI0T CO3AaBaTh
COBCTBEHHbIE PEWEHWA Ha OCHOBE BHEWHUX KOHTPOIIEPOB.

BlackmagicDuplicatorGontral | Arduina 1.6.5

#include <:Fl.h-
#include <Cthernet.h-

/¢ Enter a MAC oddress and IP address for your controller below.
#¢ The TP address will he dependent on your local network

byte mac[] = {@x90, 0xAZ, @xDA, OxOF, @x17, GxEf};

byte ip[] = {192, 168, 28, Z04}; 7/1P uddress of Ethernet Shield
byte server[] - {192, 168, 28, 85}; //IP address of Duplicator
kthernetClient client; //Give the ethernet client o name

void setup()
f

Ethernet.begin(mac, ip); //5tart the Ethernet comnection:

client . connect (server, 9993); //Caonnect to Duplicator on port 9993
veld leop()

while {client.availavle()) //Kead the Uuplicator Freamble

char € = client.read();
}

client.print("record: name: CAMFRAT\xPa"); //5tart Tuplicator recording a clip named Comern 1
el oy (608007 ;. /Mait o minute

client.print( stopxde™); //5top receding

while (1); //Uo nothing until program starts again

shmodem1421

[pn NporpammmnpoBaHnm MUKPOKOHTposnepa Arduino ¢
nnatou pacwuperus Ethernet Shield BbibepuTe HyXHble
KOMaHAbl B COOTBETCTBUN C PUCYHKOM
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Kofbl, MOKazaHHble Ha PUCYHKe Bbile, MPUBEAEHbl Ha CIeAyiowen CTpaHunue, OTKy4a MX MOXKHO
CKOMMPOBaTb B NporpammHyio cpeay Arduino IDE. C nomouybio 31oro koga Arduino nepefaet Ha
Blackmagic Duplicator 4K komaHay BeCTV 3arnncCb B Te4eHre OAHON MUHY TbI, 3aTeM OCTaHOBUTb ee 1
XOaTb HOBOrO 3anycKa.
/*
Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, 0xDA, O0xOF, 0x17, OxEF};

byte ipl[] = {192, 168, 28, 204}; // IP address of

Ethernet Shield

byte server([] = {192, 168, 28, 141}; // IP address of Duplicator
EthernetClient client; // Give the ethernet

client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();
!

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip
named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Blackmagic HyperDeck Ethernet Protocol — TeKcTOBbIV MPOTOKO, M3HAYalbHO CO3[aHHbIV AN
ynpasneHua guckosbimu pekopaepamn Blackmagic HyperDeck yepes nopt Ethernet. B HactoAwee
BpPEMA ero Takxe MOXHO MCMonb3oBaTb As paboTwl ¢ Blackmagic Duplicator 4K.

MockonbKy fybnvKkaTop CnocobeH ToNbKO BECTUM 3aMNMCh, OH He MOAAEPXKMBAET BCE BOIMOXHbIE KOMaHAbI
NpOTOKOAa. ITOT Pa3fen COAEPXKNT MepeUeHb KOMaH[, KOTopble NpuMeHnmMbl Ansa Blackmagic

Duplicator 4K.

Protocol Commands

Command

help or?

remote

remote: enable: true

remote: enable: false

remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slotinfo: slot id: {slot ID}
transport info
configuration

configuration: video input: {"SDI”,
“optical”}

watchdog: period: {seconds}

Using XML

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck's remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use XML to
confirm the existence of a specific command based on the firmware of the HyperDeck you are
communicating with. This helps your software user interface adjust to the capabilities of the specific
HyperDeck model and software version.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax

The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "<" symbol.

Command syntax
Command parameters are usually optional. A command with no parameters is terminated with a new line:
{Command name}+

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax

Simple responses from the server consist of a three digit response code and descriptive text terminated
by a new line:

{Response code} {Response text}+!

If aresponse carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:<
{Parameter}: {value}+!

{Parameter}: {value}+

P

Successful response codes
A simple acknowledgement of a command is indicated with a response code of 200:
200 ok+!

Other successful responses carry parameters and are indicated with response codes in the range of
201to0 299.

Failure response codes
Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error
101 unsupported parameter
102 invalid value
103 unsupported
104 disk full
105 no disk
106 disk error
109 out of range
110 no input
111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes
The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:+

{Parameter}: {value}«

{parameter}: {value}+
o

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:¢!
protocol version: {Version}+

model: {Model Name}+
o

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently, they
will receive an error and be disconnected:

120 connection rejected+!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:

HH:MM:SS:FF

Handling of deck "remote" state
The “remote” command may be used to enable or disable the remote control of the deck. Any attempt to
change the deck state over ethernet while remote access is disabled will generate an error:
111 remote control disabled+!
To enable or disable remote control:
remote: enable: {“true”, “false”} ¢

The current remote control state may be overridden allowing remote access over ethernet irrespective of
the current remote control state:

remote: override: {“true”, “false”} «

The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The "remote” command may be used to query the remote control state of the deck by specifying no
parameters:

remote+

The deck will return the current remote control state:
210 remote info:¢!
enabled: {“true”, “false”}+
override: {“true”, “false”}+

Pl
Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.
Closing connection

The "quit" command instructs the server to cleanly shut down the connection:

quit+!
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:

ping+
Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:
help+
Or:
2+
The server will respond with a list of all supported commands:
201 help:+
{Help Text}+
{Help Text}«
!

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop+

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands+
The command listis returned in a computer readable XML format:

212 commands:

<commands>+
<command name="..">s<parameter name=".."/>..</commands>+
<command name=".."s<parameter name=".."/>..</commands+
</commands>+
o

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications
The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}+!
To enable or disable slot notifications:
notify: slot: {"true", "false"}«!
To enable or disable remote notifications:
notify: remote: {"true", "false"}+
To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}+!

Multiple parameters may be specified. If no parameters are specified, the server returns the current state
of all notifications:

209 notify:«
transport: {“true”, “false”}+

slot: {“true”, “false”}+

remote: {“true”, “false”}«
configuration: {“true”, “false”}+
o
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info+!
The server will respond with:
204 device info:¢!
protocol version: {Version}«
model: {Model Name}+

unique id: {unique alphanumeric identifier}«
o

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«
The server will respond with slot specific information:
202 slot info:+!
slot id: {Slot ID}+
status: {"empty", "mounting", "error", "mounted"}+!
volume name: {Volume name}+
recording time: {recording time available in seconds}+
video format: {disk’s default video format}+

o

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:" asynchronous
message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info +
The server responds with transport specific information:
208 transport info:«
status: {“stopped”,”record”}+
display timecode: {timecode}+
timecode: {timecode}+

The "timecode” value is the timecode within the current timeline for playback or the clip for record. The
“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the "notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080i50
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information
The "configuration" command may be used to query the current configuration of the deck:
configuration+
The server returns the configuration of the deck:
211 configuration:«
video input: {“SDI”, “optical”}«
pu|
One or more configuration parameters may be specified to change the configuration of the deck.
To change the current video input:

configuration: video input: {“SDI”, “optical”}«

Configuring the watchdog

The "watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the clientis inactive for at least a specified period of time.

To configure the watchdog:
watchdog: period: {period in seconds}+!

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is set to O or less than O, connection monitoring will be disabled.
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Momoub

Camblit BbICTPBIV CNOCO6 MONYYUTH MOMOLLL — 00PaTUTHCA K CTPaHMUaM NoAAEePXKM Ha caiTe Blackmagic
Design v nposepuTb Hanvyme nocneaHrx CnpaBoyHbix Matepuanos no Blackmagic Duplicator 4K.

CrpaHnua nopgaepxku Ha cante Blackmagic Design

[ocnearvie Bepcum pykoBOACTBA MO IKCMyaTalum, NPOrpaMmMHOro obecneyenua v AONONHUTENbHYIO
NHGOPMaLIMIO MOXKHO HaTK B LIEHTPe noaaepxku Blackmagic Design Ha cTpaHuue
www.blackmagicdesign.com/support.

®opym coobuiectsa Blackmagic Design

[onesHbIM MCTOYHMKOM MHGOPMaUmK sBnaeTcA Gopym coobulecTsa Ha Beb-canTe Blackmagic Design. Ha
Hem MOXHO NMOAEeNUTbCA CBOUMMN NAEAMM, @ TaKXKe MOYUMTb MOMOLLb OT NepcoHana NoaAaepKKN v Apyrux
nonb3osatenen. Anpec dopyma http://forum.blackmagicdesign.com.

O6palyeHune B Cnyx0y nogaepxku Blackmagic Design

Ecnv ¢ nomollbio JOCTYMHbBIX CMPaBOYHbIX MaTepranos 1 Gopyma pewnTb Nnpobnemy He yaanoch,
BOCMONb3yhTECh GopMoit «OTAPaBUTb HaM COOBLLEHVE» Ha CTPAHMLE NoAAEPKKN. MOXHO Takxe
MO3BOHUTL B Onvkailiee npeActaButenbcTso Blackmagic Design, TenedoH KOTOPOro Bbl HaineTe Ha
Hallem Beb-caiiTe.

MpoBepKa 1Cnonb3yemoi BEpCUmM NporpamMmmMHOro obecrnevyeHms

Y7068l y3HaTb Bepcuio Blackmagic Duplicator Utility, ycTaHoBMeHHYI0 Ha Ballem KOMMbloTepe, OTKpowiTe
okHo About Blackmagic Duplicator Utility.

* Ha komnbtoTepe ¢ onepaunoHHon cuctemort Mac OS X otkpoinTte Blackmagic Duplicator
Utility B nanke «[punoxeruns». B merio Boibepute About Blackmagic Duplicator Utility,
4TOObI y3HaTb HOMEP BEPCUMN.

= Ha komnbeloTepe ¢ onepaunoHHon cuctemonn Windows 7 otkponTte Blackmagic Duplicator
Utility B meHto «Iyck». B meHto «[omoulb» BbiOepute About Blackmagic Duplicator Utility,
4YTOObI y3HATb HOMEP BEPCUN.

*  HakomnbtoTepe ¢ onepaunoHHon cuctemort Windows 8 Bbibepute Blackmagic Duplicator
Utility Ha akpaHe «[yck». B meHto «[lomoulb» BbiOepute About Blackmagic Duplicator Utility,
4YTOObl Y3HaTb HOMEP BEPCUN.

3arpyska nocnegHux Bepcuii NporpammHoro obecneyeHus

Y3HaB ycTaHoBeHHyo Bepcunio Blackmagic Duplicator Utility, nepengute B LEHTP NOLAEPKKM
Blackmagic Ha cTpaHuue www.blackmagicdesign.com/support, 4tTobbl NpOBEPUTL Hanumne
0OHOBNEHWI. PekomeHyeTCA BCeraa 1cnonb3osaTh NOCAEAHIO BEPCUIO MPOrPaMMHOro obecrnevyeHuns,
0[}HaKO OOHOBIIEHME Nlyylle BCETO BbINOMHATL MOC/E 3aBEPLIEHMA TEKYLLEro NpoeKTa.
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Cob6niogeHne HOpMaTUBHbIX TPeOOBaHUI K
npaBwuia 6e3onacHoOCTH

YTunusauma anekTpoo6opynoBaHus 1 3NeKTPOHHOW annapaTypbl B EBponelickom Cotose

V3penvie conepKuT MapKrpOoBKY, B COOTBETCTBIM C KOTOPOW €ro 3amnpewiaeTcs yTMiamnM3npoBaTh BMecTe
C 6bITOBbIMM OTXOAAMI. HenpurogHoe ana akcrnyataumy 0bopynosaHme Heobxoanmo nepeaaTs B
NyHKT BTOPUYHON NepepaboTki. PasaenbHbiin C60p OTXOA0B 1 X MOBTOPHOE UCMONb30BaHMe
NO3BOAAIOT 6Gepeyb MPUPOAHBIE PECYPCHI, OXPAHATL OKPYKaIOLLYI0 CPEAY 1 3aliMiLaTh 300POBbE
yenoBeka. Ytobbl MonyunTs MOAPOGHYIO MHGOPMALIMIO O MOPAIKE YTUAN3ALIMMU, 0OPATUTECH B MECTHbIE
MYHVILMMANbHbIE OPraHbl AV K AUAepY, y KOTOPOro Bbl MPYOGPENI 3TO 13aenme.

@ [laHHOe 0bopyaOBaHVe MPOTECTMPOBAHO MO TPeOOBaHNAM ANA LMGPOBBIX YCTPOWMCTB Knacca A
(pazpen 15 cneundukaumin FCC) n npru3HaHO COOTBETCTRYIOLMM BCEM NPEAbABAAEMbIM

Kputepuam. CobnogeHne yrnoMaHyTbiX HOPMaTMBOB 0becrneunBaeT AOCTATOUHYIO 3aLLNTy OT
BPEAHOr0 M3yyeHna Npy pabote 060PyA0BaHNA B HEXMUIIBIX MOMELIEHMAX. Tak Kak 3TO U3aenve
reHepupyeT, UCNONb3YET 1 M3MyYaeT PAANOBOSHDI, MPU HENPABUIBHON YCTAHOBKE OHO MOXET
CTaHOBUTLCA UCTOUYHMKOM paamnonomex. Ecnv obopyaoBaHme 3KCNNyaTupyeTcs B XKUbIX
NOMELLEHNAX, BbICOKA BEPOATHOCTb BO3HUKHOBEHMA MOMEX, BANAHME KOTOPbIX B 3TOM Cllyyae
NOb30BaTENb AOMIKEH YCTPAHNTb CAMOCTOATENBHO.

[lo 3kcnnyaTaummn AonycKaTCa yCTPONCTBa, COOTBETCTBYIOLME ABYM 1aBHBIM TPEOOBAHMAM.
Ob6opyaoBaHme He JOMKHO OblTb UCTOYHUKOM BPEHBIX MOMEX.

O6opyfoBaHMe AOMKHO ObiTb YCTOMUMBBIM K MOMEXaM, BKIOUAs MOMEXM, KOTOPbIe MOTY T
BbI3BaTb COON B paboTe.

SnekTpuyeckan po3eTka Ana NoAKMoUYeHMA 3TOro 060pyAoBaHNA K CETU JOMKHA UMeTb
333eMNAWNM KOHTaKT.

YT00bI MUHUMKM3MPOBATb OMACHOCTb MOPaxXeHNA NeKTPUYeCKMM TOKOM, n3fgenme HeO6XOLlI/IMO
3alliaTtb OT NonafgaHnA 6pr3|’ M Kanenb BOAbI.

[lonyckaeTca sKcnnyaTauma B yCNIOBMAX TPOMMUYECKOro KMmMaTa C TemnepaTypoi OKpyaiolen
cpeabl fo 40°C.

na pa6OTbI yCTpOI;lCTBa Heobxoanmo obecneunTb JOCTATOY HYIO0 BEHTUNALNIO. |_|pl/l yCTaHOBKE B
CTOI7IK)/ y6€,£|VlT€Cb B TOM, YTO HE HapyLlWweH NPUTOK BO3yXa.

BHYTpwW Kopnyca He cofepaTca feTanu, noanexalive o6cnyxmsaHunio. Ansa BbinonHeHms
PEMOHTHBIX paboT 0bpaTUTeCh B MECTHbBIY CePBUCHBIN LieHTp Blackmagic Design.

@ [lonyckaetca akcnnyatauma B Mectax He Bolwe 2000 M Hag ypoBHEM MOPA.

O60opyfoBaHMe NO3BONAET YCTAaHOBUTb ONTUYECKMA SFP-Moay b, MICnonb3yiiTe TONbKO MOAYV
Tnna Laser class 1.

PekomeHayemble Tvnbl SFP-monynen

3G-SDI: PL-4F20-31C
= 6G-SDI: PL-8F10-311C

_Eﬁ OCTOPOXHO: NNIaBKMI MpeAoXpaHUTeNb ABYXMOMIOCHbIA/B HENTpanu.
bnok nuTaHnA B 3TOM yCTPONCTBE MMeeT NpefOoXPaHnTesb B IMHENHOM U HENTPaNbHOM
NpOBOAAX M MOAXOAUT ANA MOAKIOUEHWA K CUCTEMEe SHepronutaHna Tuna IT 8 Hopeeruu.
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Komnanua Blackmagic Design rapaHTvpyeT oTCyTCTBME B JaHHOM 13fenun fedpeKTos MaTepuana u
NPOM3BOACTBEHHOIO bpaka B TeueHyve 12 MecaleB C AaTbl MPOAaxKW. ECNv BO Bpema rapaHTUIHOIO CpoKa
6ynyT BbiABNEHb AedekTbl, Blackmagic Design no ceoemy yCMOTPEHNIO BBIMONHNUT PEMOHT HEMCMPABHOIO
n3genvia 6e3 onnarbl CTOMMOCTY 3an4yacTei v Tpy[o3aTpar Wik 3aMeHUT Takoe 13fjenvie HOBbIM.

YT06bl BOCMONB30BaTLCA HACTOALLEN rapaHT1el, NnoTpebutenb obA3aH yBegoMUTb KOMNaHuio Blackmagic
Design o pedekTe 1O OKOHYaHWA rapaHTUIHOMO CpOKa 1 0becneunTs yYCNoBMA ANA NpeaoCTaBeHns
HeobxoanMbIx ycnyr. [oTpebuTtenb HeceT OTBETCTBEHHOCTbL 3@ YNakoBKY 1 JOCTaBKY HEUCMPAaBHOro
N3[eNnA B COOTBETCTBYIOWMI CEPBUCHBIN LeHTp Blackmagic Design ¢ onnaTton noyToBbiX PacxOAos.
MoTpebuTens 06A3aH oNNaTUTb BCe PACXOAbl MO AOCTaBKe 1 CTPaxoBaHWIo, MOLAVHbI, HANor U NHble
cHbopbl B CBA3M C BO3BPATOM M3AeNMA BHE 3aBUCUMOCTM OT MPUUYMHBI BO3BPATa.

HacTtosulan rapaHTva He pacnpoCcTpaHAeTCca Ha edeKTbl, OTKa3bl ¥ NOBPEXAEHWA, BO3HUKILME 13-3a
HeHa[exallero UCnosnb3oBaHNA, HeMPaBUIbHOTO yxofa unu obcnyxmneanusa. KomnaHua Blackmagic
Design He 06A3aHa NpefoCTaBAATb YCYr 1 N0 HACTOALLEN rapaHTUK: a) 415 YCTPaHEeHUA NOBPEXAEHWIA,
BO3HUKLUNX B pe3ynbTaTe AeNCTBUIA MO YCTaHOBKE, PEMOHTY UM OOCNYKUBAHMIO N3NV LMK,
KoTopble He ABNA0TCA NepcoHanom Blackmagic Design; 6) ansa ycTpaHeHns NoBpexxaeHui, BO3HVKLIVIX B
pe3ynbTate HeHaanexallero UCnonb30BaHUA UK NOAKMOUYEHWA K HECOBMECTUMOMY 060pY0BaHNIO; B)
ANA YCTPaHeHWA NOBPEXAEHNIA UK AedeKTOB, BbI3BaHHbBIX UCMONb30BaHMEM 3anyacTel U matepuanos
APYrUX NPOU3BOAUTENEN; ) eCNn U3fenne 6bi10 MOANGULMPOBAHO UM UHTEFPUPOBAHO C APYIUM
obopynoBaHuem, Korfa Takaa MoauGUKaUua UK MHTErpaumns yBennunsaeT Bpema Uiv nosbiliaeT
CNOXHOCTL 06CnyxnBanua nsgenva. HACTOAWAA TAPAHTA MPEAOCTABIAETCA KOMMNAHWEN
BLACKMAGIC DESIGN BMECTO JIIOBbIX APYTX TMTPAMO BbIPAXKEHHbBIX W1 TTOAPA3YMEBAEMBbIX
TAPAHTUIA. KOMMNAHKA BLACKMAGIC DESIGN W EE AVTEPBI OTKA3bIBAIOTCA OT JTIOBbIX
MOOPA3YMEBAEMbIX TAPAHTUIA KOMMEPYECKOW LIEHHOCTW UV NPUTOOHOCTV A4 KAKOW-NMBO
OMPEAENEHHOW LIEIN. OTBETCTBEHHOCTb BLACKMAGIC DESIGN MO PEMOHTY U 3AMEHE
HEVCMPABHbIX M3AENMIA ABNAETCA MOMHBIM 1 UCKTIOUUTENBHBIM CPEACTBOM BO3MELLEHIA,
MPEOOCTABITAEMbBIM MOTPEBUTEJTIO B CBA3M C KOCBEHHbBIMIW, DAKTUYECKKIMIA, COMYTCTBYIOW MM
NNV NOCTEAYIOWMMI YBBITKAMM, BHE 3SABUCMOCTW OT TOTO, BbITA NN HET KOMIMAHWA
BLACKMAGIC DESIGN (JINbO EE AVNEP) MPEABAPATENTBHO M3BELLEHA O BO3MOMXHOCT TAKINX
YBbITKOB. BLACKMAGIC DESIGN HE HECET OTBETCTBEHHOCTW 3A MPOTMBOIMPABHOE
NCMNONb3OBAHME OBOPYLOBAHA CO CTOPOHbI MOTPEBUTESIA. BLACKMAGIC DESIGN HE HECET
OTBETCTBEHHOCTW 3A YBbITKIN, BO3HVKAIOWME BCNEACTBUE NCMOJb3OBAHWA STOTO U3LAENNA.
PVICKM, CBA3AHHBIE C EFO IKCMYATALIVEW, BO3JTATAIOTCA HA MOTPEBUTENA.

© Copyright 2017 Blackmagic Design. Bce npaBa 3awumuleHsl. Blackmagic Design, DeckLink, HDLink, Workgroup Videohub,
Videohub, DeckLink, Intensity n "Leading the creative video revolution" 3apernctprupoBaHbl Kak ToBapHble 3Hakv 8 CLUA 1
ApYyrvx cTpaHax. HassaHua Apyryx KOMNaHUi U HAMMEHOBAHMA NPOAYKTOB MOy T ABNATLCA TOBAPHbIMY 3HAKaMy COOTBETCTBYIOLLMX
npasoobnapateneit. TexHonorua Thunderbolt v norotvn Thunderbolt ABnaioTca ToBapHbIMU 3HaKamu Kopropauuu Intel B CLUA v
LpYyrvx CTpaHax.
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Benvenuto e Benvenuta,
Grazie per aver acquistato Blackmagic Duplicator 4K.

Siamo felicissimi di presentare Blackmagic Duplicator 4K, la soluzione ideale per la
distribuzione immediata al pubblico di contenuti Ultra HD di altissima qualita. Il duplicatore
registra contemporaneamente su 25 schede SD, nei formati SD, HD e Ultra HD fino al 2160p60
con la compressione standard in H.264 o la pit evoluta H.265. Ne risultano immagini di alta
qualita dai frame rate elevati ma a bassa velocita di trasferimento, consentendo di eseguire
registrazioni di lunga durata su schede economiche.

Blackmagic Duplicator 4K offre controlli intuitivi ed & facilissimo da installare. Il pannello frontale
ospita un display LCD e pulsanti per cambiare le impostazioni e operare il dispositivo con
facilita. Inoltre la connessione RS-422 consente di gestire il duplicatore in modalita remota
tramite ethernet o un dispositivo di controllo RS-422. E grazie al Blackmagic HyperDeck

Ethernet Protocol, & possibile creare una soluzione di controllo su misura.

Il codificatore H.265 in tempo reale integrato registra file video di altissima qualita su schede SD
economiche in formati fino all’'Ultra HD 2160p60, senza ricorrere alle schede piu veloci. E ora
l'ultima versione del software, Blackmagic Duplicator 4K 1.1, offre anche la compressione in H.264

per una maggiore compatibilita!

Blackmagic Duplicator 4K ha un profilo di una unita di rack che facilita I'interconnessione
di piti unita su un sistema a rack mobile, per registrare su centinaia di schede SD

contemporaneamente.

Il manuale di istruzioni contiene tutte le informazioni utili per installare e utilizzare Blackmagic

Duplicator 4K.

La versione piu recente di questo manuale e gli aggiornamenti del software Blackmagic
Duplicator 4K sono disponibili sulla pagina di supporto del nostro sito www.blackmagicdesign.
com/it. E importante aggiornare regolarmente il software per disporre delle ultime funzioni.
Una volta scaricato il software, registra i tuoi dati personali per ricevere le notifiche sugli
aggiornamenti futuri. Blackmagic e in costante stato di innovazione. Ti invitiamo a lasciare i tuoi
preziosi suggerimenti per consentirci di migliorare prestazioni e funzionalita.

e &

Grant Petty
AD di Blackmagic Design
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Operazioni preliminari

Configurare Blackmagic Duplicator 4K e facile.

Basta collegare l'alimentazione, connettere la fonte video SDI e inserire il numero desiderato di
schede SD. Per registrare su piu di 25 schede, interconnetti un altro Blackmagic Duplicator 4K
sfruttando le connessioni video e di controllo. Questa sezione del manuale spiega come
configurare Blackmagic Duplicator 4K ed iniziare subito a registrare su 25 schede SD
contemporaneamente.

Per alimentare Blackmagic Duplicator 4K, collega il cavo IEC standard all'ingresso 110-240V sul
retro del pannello.

Video Format

2160p29.97

All'accensione il display LCD mostra la
schermata iniziale.

Schermata iniziale

La schermata iniziale mostra I'immagine della fonte video e le informazioni ad essa relative tra
cui il formato, il numero delle schede SD inserite, una spia di stato che segnala la registrazione
in corso e gli indicatori di livello audio.

Collega la fonte video all'ingresso 12G-SDI sul retro del pannello. Blackmagic Duplicator 4K
rileva automaticamente il formato di entrata e lo mostra sulla schermata iniziale del display LCD.

L'ingresso SDI e i connettori BNC sono compatibili con i segnali video 12G-SDI, consentendo la
connessione di fonti SD, HD o Ultra HD fino al 2160p60 tramite un singolo cavo BNC. Pertanto
I'uscita di loop 12G-SDI & sempre conforme al formato della fonte video di entrata, permettendo
diinviare lo stesso segnale agli altri dispositivi video SDI e di interconnettere piu Blackmagic
Duplicator 4K.

O

@)

Collega la fonte video al connettore SDI sul retro. L'audio & integrato nel segnale video SDI.
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Poiché Blackmagic Duplicator 4K ammette 2 canali di audio SDI integrato, non & necessario
collegare I'audio perché e gia presente nell'ingresso video SDI.

Fai il monitoraggio dei livelli audio della fonte video
direttamente sul display LCD.

Per registrare su piu di 25 schede SD e possibile interconnettere pitl Blackmagic Duplicator 4K.
Per esempio, per duplicare 100 schede basta connettere 4 unita.

Connetti l'uscita RS-422 REMOTE OUT del primo Blackmagic Duplicator 4K all'ingresso
REMOTE IN del secondo. Segui lo stesso procedimento per ogni unita periferica.

Analogamente, connetti I'uscita di loop SDI della prima unita all'ingresso SDI della
seconda, e segui lo stesso procedimento per ogni unita periferica.

Sul pannello di controllo di ogni unita c'@ un pulsante chiamato REM. Premi
questo pulsante per abilitare il controllo remoto di tutti i Blackmagic Duplicator 4K

interconnessi.

NOTA Assicurati che il pulsante REM sul primo Blackmagic Duplicator 4K sia
disattivato, poiché questo dispositivo controlla tutte le altra unita periferiche
interconnesse. Disattivando la funzione REM sulla unita di controllo, qualsiasi
comando selezionato verra impartito alle unita periferiche su cui la funzione
REM e attivata.

Cosi facendo i comandi selezionati sull'unita di controllo vengono automaticamente impartiti
a tutte le altre.

SD/HD/3G/6G/12G-SDI
[ IN LOOP OUT

o i

REMOTE IN REMOTE OUT

(O

O

| connettori REMOTE e LOOP consentono di interconnettere pit Blackmagic Duplicator 4K. Il
connettore LOOP dell'ultima unita si puo utilizzare per ritrasmettere la fonte video ad altri dispositivi
SDI, per esempio al Blackmagic SmartView o al registratore su disco HyperDeck.

Per tutti i dettagli su come interconnettere pil unita, consulta la sezione "Interconnettere pit
unita Blackmagic Duplicator 4K".
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Blackmagic Duplicator 4K si avvale delle comuni schede SD di Classe 10. Le schede SD di
Classe 10 sono disponibili nei punti vendita di prodotti per videocamere, e in alcuni
supermercati.

Sull'etichetta delle schede SD troverai un piccolo cerchio
con un numero da 1a 10. La numerazione rappresenta la velocita di
trasferimento, in ordine crescente. Le schede con un cerchio 10 sono di Classe
10, ideali per registrare nel pit altro frame rate dell'Ultra HD.

Inserire la scheda SD:

Allinea la scheda allo slot con i connettori dorati rivolti verso il display LCD di
Blackmagic Duplicator 4K.

Inserisci delicatamente la scheda nello slot fino a bloccarla in posizione. La spia LED di
stato situata sopra lo slot lampeggia di verde durante la verifica della scheda in corso, e
rimane accesa quando la scheda e pronta per registrare.

O
O
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Allinea la scheda allo slot con i connettori dorati rivolti verso il display LCD e inseriscila delicatamente
nello slot fino a bloccarla in posizione. La spia LED di stato situata sopra lo slot lampeggia di verde
durante la verifica della scheda in corso da parte di Blackmagic Duplicator 4K, e rimane accesa
quando la scheda & pronta per registrare.

Per rimuovere la scheda, estraila delicatamente dallo slot.

Prima di inserire la scheda, sposta la linguetta di protezione
sovrascrizione verso sinistra, vicino ai connettori. Ora & possibile registrare sulla
scheda. Una volta completata la registrazione, sposta la linguetta di protezione
verso destra per evitare la sovrascrizione.
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Formattare le schede SD

Prima di iniziare a registrare € necessario formattare le schede SD nel formato exFAT. Questo
formato € compatibile con i computer Mac OS X e Windows. La funzione "Format" di Blackmagic
Duplicator 4K consente di formattare fino a 25 schede SD contemporaneamente su una

singola unita.

Per formattare le schede SD con Blackmagic Duplicator 4K:
Premi il pulsante MENU sul pannello di controllo.

Utilizzando i pulsanti contestuali luminosi su entrambi i lati del display LCD, seleziona
"Record".

Premi il pulsante a sinistra per selezionare la voce "Format Cards", poi premi il pulsante
corrispondente alla voce "Format" in basso a destra del menu.

Un messaggio chiedera di confermare il formato selezionato. Premi il pulsante
contestuale corrispondente alla voce Format per confermare, oppure premi "Cancel"
per annullare.

Una barra di avanzamento mostra lo stato della formattazione in corso. Quando la
formattazione € completata, premi "OK".

Premi il pulsante MENU sul pannello di controllo per tornare alla schermata principale.
Premi il pulsante MENU sul pannello di controllo per tornare alla schermata principale.

Una volta connesse le fonti video e audio e completata la formattazione delle schede, puoi
iniziare a registrare.

Esistono molti tipi di schede SD a seconda della capienza
e della velocita di scrittura, pertanto i tempi di formattazione variano da
scheda a scheda.

Registrazione

Per registrare basta premere il pulsante di registrazione sul pannello di controllo frontale.
Consigliamo di iniziare impostando il codec e il bitrate, perché questi valori definiscono la
qualita della registrazione.

Blackmagic Duplicator 4K registra i file comprimendoli in H.264 o H.265. Di default, Duplicator
4K utilizza il codec H.264.

Per cambiare il codec:
Premi il pulsante MENU.

Premi il pulsante contestuale corrispondente alla voce “Record” per accedere alle
impostazioni.

Naviga il menu “Codec” utilizzando i pulsanti contestuali, poi premi “Change”.

Sfrutta i pulsanti contestuali per selezionare la codifica desiderata, poi premi SET per
confermare oppure il pulsante MENU sul pannello di controllo per confermare e tornare
alla schermata principale del display LCD.
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NOTA Per cambiare il tipo di codifica, o codec, & necessario aggiornare
Blackmagic Duplicator 4K alla versione 1.1. Tutti i dettagli su come aggiornare
il software sono descritti nel capitolo “Blackmagic Duplicator Utility”.

Scegliere il codec adatto

Per una maggiore compatibilita consigliamo di usare la codifica H.264, ovvero
l'opzione di default di Blackmagic Duplicator 4K.

La codifica H.265 e ottima per i video Ultra HD di alta qualita dai file di
dimensioni minori ma, essendo una tecnologia recente, potrebbe creare dei
problemi di compatibilita con alcuni computer e dispositivi di riproduzione.

Entrambi i codec hanno i propri vantaggi. La codifica H.265 consente di lavorare
con schede SD economiche perché i bitrate e le dimensioni dei file sono ridotti
in base a una determinata qualita dell'immagine. La codifica H.264 ¢ 'opzione
pill adatta se la compatibilita & un criterio indispensabile per il tuo progetto.

Le velocita di trasmissione selezionabili con Blackmagic Duplicator 4K sono tre: bassa (low),
media (medium) e alta (high). La velocita di trasmissione definisce la quantita di dati scritti al
secondo dal codificatore video H.265 interno. Limpostazione di partenza corrisponde alla
velocita media, per registrare ad alta qualita su un file di dimensioni facilmente gestibili. Per
cambiare I'impostazione di partenza, utilizza il menu del display LCD.

Per cambiare il bitrate:
Premi il pulsante MENU.

Premi il pulsante contestuale corrispondente alla voce REC per accedere alle
impostazioni.

Naviga il menu “Bit Rate” utilizzando i pulsanti contestuali, poi premi “Change”.
Sfrutta i pulsanti contestuali per selezionare la velocita di trasmissione desiderata,

poi premi “Set” per confermare oppure il pulsante MENU sul pannello di controllo
per confermare e tornare alla schermata principale del display LCD.

NOTA Un bitrate piu elevato risulta in filmati di migliore qualita, ma sono
necessarie schede pil capienti e costose. Diminuendo il bitrate, aumenta
lo spazio disponibile sulle schede ma si riduce la qualita delle immagini.

Perché non sperimentare la registrazione con bitrate differenti per trovare
la soluzione a te pit congeniale?
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Per iniziare a registrare basta premere il pulsante di registrazione sul pannello di controllo
frontale. Durante la registrazione le spie LED di status sopra gli slot si illuminano di rosso.
Quando la registrazione si interrompe, le spie LED diventano verdi per segnalare che la
scrittura e stata effettuata con successo e la scheda e pronta per ospitare nuovi contenuti. Per
verificare i contenuti registrati € possibile utilizzare un computer inserendo la scheda SD
nell'apposito slot o in un lettore esterno, oppure su un televisore HDMI che ammette |l
formato exFAT.

Le spie LED di stato situate sopra ogni slot si illuminano di colori diversi a seconda delle
operazioni in corso. Per esempio, la spia si illumina di verde quando la scheda SD inserita viene
rilevata ed & pronta per la registrazione.

La lista seguente descrive lo stato corrispondente ad ogni colore:

|
Q\ ”_ Verde lampeggiante - Scheda rilevata e verifica in corso. La spia lampeggia di
‘/, |\¢ verde quando viene inserita una scheda.

‘ Verde fisso - Scheda pronta per la registrazione. La spia si illumina di verde per
indicare che la scheda e pronta per la registrazione.

‘ Rosso fisso - Registrazione in corso. La spia si illumina di rosso durante la
registrazione in corso.

~\ ,_ Rosso e giallo alternati - Scheda quasi piena. La spia lampeggia di giallo quando lo

#~~N spazio diregistrazione residuo della scheda ¢ inferiore a 3 minuti.

O Giallo fisso - Scheda piena o errore di scrittura. Se durante la registrazione la spia si
illumina di giallo significa che la scheda SD non ammette una velocita di
trasmissione alta oppure e difettosa. Potrebbe essere necessario diminuire il bitrate,
utilizzare una scheda SD piu veloce oppure sostituirla con un'altra.

Il duplicatore protegge il sistema d'archiviazione nel caso in cui la scheda SD venga rimossa
durante la registrazione. Tuttavia € sconsigliabile rimuovere la scheda durante la registrazione
in corso, perché alcuni sistemi operativi non sono in grado di leggerla e tendono a mostrare
contenuti danneggiati. Quindi prima di rimuovere la scheda SD, € importante interrompere la
registrazione. Se desideri consegnare una scheda SD ad un cliente prima della fine dell'evento,
la soluzione e quella di utilizzare un secondo duplicatore. Cosi facendo e possibile interrompere
la registrazione sulla prima unita mentre la seconda continua a registrare.

Bl =

Premi il pulsante di registrazione per iniziare a registrare. La spia LED
di stato situata sopra ogni slot si illumina di rosso per segnalare la
registrazione in corso.
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Per registrazioni che non richiedono una qualita
dell'immagine impeccabile, per esempio per le telecamere di sicurezza, sono
sufficienti schede SD dalla numerazione piu bassa. Consigliamo di testare la
registrazione con il bitrate desiderato sulle schede SD per accertarsi che le
immagini risultino soddisfacenti. Per maggiori informazioni sulla numerazione di
velocita delle schede SD consulta la sezione "Inserire e formattare le schede
SD" del capitolo “Operazioni preliminari”.

Registrazione Append

Blackmagic Duplicator 4K consente di registrare nuovi contenuti e di aggiungerli a quelli
precedentemente archiviati, ottenendo un filmato singolo. Per esempio, se desideri registrare
uno spettacolo fatto di eventi diversi, sfrutta la funzione "Append record" per raccoglierli in un
solo file.
Registra la prima clip premendo il pulsante di registrazione. Premi il pulsante di stop.
Per iniziare a registrare nuovamente, premi il pulsante "Append", contrassegnato con il
segno +. Quando la registrazione "Append" € in corso, i pulsanti di registrazione e + si

illuminano. | contenuti registrati utlizzando questa funzione vengono aggiunti a quelli
precedenti.

Premi il pulsante di stop. La nuova clip viene aggiunta alla clip precedente, e insieme
salvate come un filmato singolo.

La funzione "Append" consente di unire piu clip sulla stessa
scheda a formare un file unico.

T
| )

Premi il pulsante + per aggiungere la clip
nuova a quella precedentemente registrata.

Bloccare Blackmagic Duplicator 4K

Durante gli eventi in diretta, € importante bloccare i pulsanti del pannello di controllo per
evitare di interrompere la registrazione per sbaglio. Per lo stesso motivo, € altresi necessario
bloccare le altre unita interconnesse.

Per bloccare e sbloccare i pulsanti del pannello frontale, premi il pulsante LOCK su ogni unita.
Sbloccare un'unita per sbaglio & improbabile perché per farlo il pulsante va premuto per
due secondi.
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Per bloccare Blackmagic Duplicator 4K:
Premi il pulsante LOCK sul pannello di controllo frontale.

Per sbloccare il dispositivo, tieni premuto il pulsante LOCK per due secondi.

|§El El LOCK

Blocca Blackmagic Duplicator 4K per evitare di interrompere
la registrazione per sbaglio.

o o o o o o o

Interconnettere piu unita Blackmagic
Duplicator 4K

Per registrare su piu di 25 schede SD, basta interconnettere piu Blackmagic Duplicator 4K. Una
volta collegati tra di loro, i duplicatori condividono lo stesso segnale attraverso la connessione
SDI di loop di ogni dispositivo. Inoltre comunicano mediante i connettori REMOTE utilizzando il
protocollo RS-422.

Per interconnettere piu dispositivi Blackmagic Duplicator 4K:

Connetti la porta RS-422 REMOTE OUT della prima unita (unita di controllo) alla porta
REMOTE IN della seconda unita (unita periferica), tramite un cavo seriale standard con
connettori DB-9 (facilmente reperibile nei negozi di equipaggiamento video).

Connetti I'uscita SDI LOOP OUT dalla unita di controllo all'ingresso SDI IN dell'unita
periferica.

Ora i duplicatori sono interconnessi! Per collegare altri Blackmagic Duplicator 4K segui lo stesso
procedimento connettendo I'uscita REMOTE OUT e LOOP OUT agli ingressi REMOTE IN e SDI
IN dell'unita periferica successiva, e cosi via.

Unita periferica
Premi REM per
ricevere i comandi
impartiti dalla unita
di controllo.

(©
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Unita periferica
Premi REM per
ricevere i comandi
impartiti dalla unita
di controllo.

(O

15
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(@)

Unita di controllo
Disattiva REM per
controllare tutte le
unita periferiche
utilizzando

i pulsanti.

(©

15

=
=
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Per interconnettere pit Blackmagic Duplicator 4K, connetti I'uscita di loop di
una unita all'ingresso SDI della seconda unita. Poi connetti 'uscita REMOTE
OUT della prima unita all'ingresso REMOTE IN della seconda.
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]

Premi il pulsante REM su ogni unita periferica per
gestirla in modalita remota dalla unita di controllo.

(e
(]
(e
(e

NOTA Accertati che pulsante REM sia illuminato su tutte le unita periferiche per
consentire la ricezione dei comandi dell'unita di controllo. Premi di nuovo REM
per disattivare la funzione.

Consigliamo di testare la registrazione in modalita remota per appurarsi che tutte le unita
periferiche siano controllate dalla unita di controllo. Se le unita periferiche non rispondono alla
unita di controllo, accertati che il pulsante REM sia disabilitato sulla prima, e acceso su quelle
periferiche.

Menu impostazioni del display LCD

Tutte le impostazioni di Blackmagic Duplicator 4K sono gestibili dal pannello di controllo tramite
I'LCD e i pulsanti contestuali. | pulsanti si trovano a lato dell’LCD e siilluminano in
corrispondenza dell'impostazione selezionata sul menu dell’LCD.

Come cambiare le impostazioni:

Premi il pulsante MENU sul pannello di controllo per aprire il menu
impostazioni dell’'LCD.

Utilizza i pulsanti contestuali per navigare il menu impostazioni.
Seleziona I'impostazione desiderata, e seleziona “Change”.
Dopo aver regolato I'impostazione, premi “Set” per confermare.

Scegli “Back” per ritornare al menu precedente e annullare la selezione, oppure premi MENU
sul pannello di controllo per tornare alla schermata iniziale dell’LCD.

Limpostazione Record ti consente di cambiare la fonte video (video source), assegnare la
velocita di trasmissione (bitrate), attivare o disattivare 'azionamento automatico della
registrazione (trigger), e formattare le schede SD.

Video Source

Accedi a questa impostazione per selezionare l'ingresso SDI o il modulo SDI per fibra ottica,
se presente.

Codec

Accedi a questa impostazione per selezionare la codifica di compressione H.264 o H.265
su Blackmagic Duplicator 4K.
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Le specifiche principali dei codec:
IH.264
Comunemente piu usata, questa codifica offre un valido compromesso tra qualita
dell'immagine e dimensione del file. Gran parte dei dispositivi di riproduzione prodotti
negli ultimi dieci anni ammette i file compressi con questo tipo di codifica, e quantomeno
fino alla risoluzione HD.

H.265

Altamente efficiente, questa codifica & in grado di dimezzare le dimensioni dei file
video dell’H.264 per una determinata qualita dell'immagine. Questa opzione e perfetta
per comprimere video Ultra HD di alta qualita, ma potrebbe richiedere software e
hardware di riproduzione piu recenti.

NOTA Per approfondire la differenza tra H.264 e H.265, consulta il
capitolo “Registrazione”.

Bitrate

Accedi a questa impostazione per selezionare la qualita della registrazione e la dimensione del
file. Scegli fra tre opzioni:
High
Seleziona High per la massima qualita delle immagini e la minima compressione.
Medium

Seleziona Medium per utilizzare piu spazio nella scheda SD, e mantenere una buona
qualita delle immagini.

Low

Seleziona Low per utilizzare piu spazio possibile nella scheda SD, e ottenere
una qualita delle immagini pit bassa. In questo caso le immagini potrebbero
risultare alterate.

NOTA |l codificatore integrato H.265 si avvale della tecnologia di
compressione di ultima generazione, per ottenere registrazioni di ottima
qualita anche con una compressione elevata.

Bitrate e formati video

Ultra HD

Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265

Alto 90 50
2160p60 Medio 75 40

Basso 60 20

Alto 90 50
2160p59.94 Medio 75 40

Basso 60 20
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Ultra HD

Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265
Alto 85 48
2160p50 Medio 70 32
Basso 55 16
Alto 60 30
2160p30 Medio 45 20
Basso 30 10
Alto 60 30
2160p29.97 Medio 45 20
Basso 30 10
Alto 50 25
2160p25 Medio 38 20
Basso 25 10
Alto 50 25
2160p24 Medio 38 20
Basso 25 10
Alto 50 25
2160p23.98 Medio 38 20
Basso 25 10
HD
Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265
Alto 50 20
1080p60 Medio 40 15
Basso 30 10
Alto 50 20
1080i60 Medio 40 15
Basso 30 10
Alto 50 20
1080p59.94 Medio 40 15
Basso 30 10
Alto 50 20
1080i59.94 Medio 40 15
Basso 30 10
Alto 45 20
1080p50 Medio 35 15
Basso 25 10
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HD

Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265
Alto 45 20
1080150 Medio 33 15
Basso 25 10
Alto 30 15
1080p30 Medio 22 12
Basso 16 10
Alto 30 15
1080p29.97 Medio 22 12
Basso 16 10
Alto 25 15
1080p25 Medio 18 12
Basso 12 10
Alto 25 15
1080p24 Medio 18 12
Basso 12 10
Alto 25 15
1080p23.98 Medio 18 12
Basso 12 10
Alto 30 15
720p60 Medio 22 12
Basso 15 10
Alto 30 15
720p59.94 Medio 22 12
Basso 15 10
Alto 25 15
720p50 Medio 18 12
Basso 10 10
SD
Formato Bit Rate (Mb/s) Bit Rate (Mb/s)
video Bitrate H.264 H.265
Alto 20 15
625i50 Medio 15 12
Basso 10 10
Alto 20 15
525i59.94 Medio 15 12
Basso 10 10
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Trigger

Questa impostazione consente di avviare e interrompere la registrazione su Blackmagic
Duplicator 4K tramite il pulsante REC sui dispositivi SDI, per esempio sulla cinepresa
Blackmagic URSA Mini.

None
Seleziona “None” per disattivare la funzione di registrazione automatica.

SDI Start/Stop
Seleziona “SDI Start/Stop” per attivare la registrazione su Blackmagic Duplicator 4K
tramite il pulsante REC dei dispositivi SDI.

Per esempio, Blackmagic URSA Mini invia 'apposito segnale mediante le uscite SDI,
cosicché premendo i pulsanti REC o STOP sulla cinepresa, Blackmagic Duplicator 4K
avvia o interrompe la registrazione. La funzione “Trigger” & automatica sulla URSA Mini,
ma quando si utilizzano altri dispositivi SDI che supportano questa funzione sara

necessario accedere al menu impostazioni e attivare 'opzione “SDI start/stop trigger rec”.

Timecode Run

Se il tuo dispositivo non supporta la funzione di registrazione SDI start/stop, puoi
impostare Blackmagic Duplicator 4K per avviare la registrazione non appena rileva il
timecode attivo della fonte SDI. Per esempio, se la cinepresa SDI collegata a Blackmagic
Duplicator 4K & impostata su “Rec Run Timecode”, la registrazione si avvia sia sulla
cinepresa che su Blackmagic Duplicator 4K. Quando la cinepresa interrompe la
registrazione, si fermano anche il timecode e la registrazione su Blackmagic Duplicator 4K.

E una funzione utilissima, che si attiva selezionando impostazione “Timecode Rec
Run” sul dispositivo SDI. Selezionando I'impostazione “Timecode Time of Day”,
Blackmagic Duplicator 4K rileva il timecode attivo e continua a registrare nonstop,
quindi & importante assicurarsi che questa opzione non sia selezionata.

Formattare le schede SD

Formatta fino a 25 schede SD contemporaneamente con la funzione “Format” di Blackmagic
Duplicator 4K.

Per formattare le schede SD:

Premi il pulsante MENU sul pannello di controllo per aprire il menu
impostazioni dell'LCD.

Premi il pulsante contestuale corrispondente alla voce “Record” per accedere alle
impostazioni.
Premi il pulsante contestuale a destra o a sinistra del display per selezionare “Format

cards”, e premi “Format”.

Un messaggio chiedera di confermare il formato selezionato, e avvisera che questa
operazione non puo essere annullata. Se la scheda contiene gia dati di registrazione, si
consiglia di eseguire un back up.

Scegli “Format” per confermare, o “Cancel” per ritornare al menu impostazioni
di “Record”.

Le spie LED lampeggiano di giallo durante la formattazione delle schede SD, e una
barra di avanzamento appare sull’'LCD. Le spie siilluminano di verde a formattazione
completata, e appare la conferma sull’'LCD. Le schede SD sono pronte per la
registrazione.

Premi OK. Premi il pulsante MENU per tornare alla schermata principale.
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Usa il menu “Settings” per cambiare le impostazioni di rete di Blackmagic Duplicator 4K, ad
esempio DHCP ON/OFF, indirizzo IP, la maschera di sottorete (subnet mask) e il gateway.
Collegando Blackmagic Duplicator 4K alla rete e possibile gestire il dispositivo tramite software
di gestione remota come Telnet.

DHCP ‘ON’

Per consentire a Blackmagic Duplicator 4K di configurare le impostazioni di rete automatiche,
seleziona ON. Blackmagic Duplicator 4K rileva e si conforma alle impostazioni di tutti i
dispositivi collegati alla rete, incluso l'indirizzo IP, per evitare discrepanze di impostazioni.
Questa funzione ¢ ideale per configurare le impostazioni di rete velocemente e senza problemi.

DHCP ‘OFF’
Per il controllo manuale delle impostazioni di indirizzo IP, maschera di sottorete e gateway,
imposta DHCP su OFF.

IP Address, Subnet Mask e Gateway

Per cambiare queste impostazioni manualmente, imposta DHCP su OFF.

Per cambiare i campi humerici:

Seleziona il campo numerico desiderato utilizzando i pulsanti contestuali a destra e a
sinistra del display, poi premi “Change”.

Usa i pulsanti laterali per aumentare o diminuire i valori numerici (tieni premuto il
pulsante per scorrere piu velocemente).

Premi “Set” per confermare.

Usa i pulsanti laterali per spostarti all’interno della sequenza e fare i cambiamenti necessari.

IP Address E::j

192.168 . 24 .250

O

Confirm Set O nn

Accedi al menu “Settings” dell’lLCD per cambiare le impostazioni di rete e
controllare Blackmagic Duplicator 4K tramite software di gestione remota
come Telnet. Connetti Blackmagic Duplicator 4K alla tua rete tramite la porta
ethernet sul retro del pannello.

Questa impostazione offre una panoramica del bitrate, il nome del file della registrazione piu
recente, lo stato della rete e la versione del software interno di Blackmagic Duplicator 4K.
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Blackmagic Duplicator Utility

Blackmagic Duplicator Utility aggiorna il software interno di Blackmagic Duplicator 4K, e
consente di cambiare il prefisso dei file per identificare con facilita i contenuti registrati. Si
consiglia di scaricare gli aggiornamenti per utilizzare appieno le funzioni esistenti e migliorare le
prestazioni di Blackmagic Duplicator 4K.

La versione piu recente e disponibile per il download nella sezione Centro assistenza sulla
pagina Supporto di Blackmagic Design www.blackmagicdesign.com/it/support

Per aggiornare il software interno con Mac OS X:

Scarica e decomprimi il file zip di Blackmagic Duplicator Utility.
Apri 'immagine del disco e lancia I'installazione. Segui le istruzioni sullo schermo.

A installazione eseguita, connetti un cavo USB da Blackmagic Duplicator 4K al
tuo computer.

Lancia I'utilita Blackmagic Duplicator Utility e accedi alle impostazioni cliccando
sullicona dell'ingranaggio. Se il software rileva una versione precedente di Blackmagic
Duplicator 4K, apparira I'icona “Update now”. Clicca sull'icona per aggiornare il
software interno. Se il software di Blackmagic Duplicator 4K & gia aggiornato, non ci
sono altre operazioni da eseguire.

Per aggiornare il software interno con Windows:

Scarica e decomprimi il file zip di Blackmagic Duplicator Utility.

Apparira la cartella di Blackmagic Duplicator Utility, che contiene questo manuale e
il programma di installazione Blackmagic Duplicator Utility. Fai clic doppio sull'icona
dell'utility e segui le istruzioni per completare l'installazione.

A installazione eseguita, connetti un cavo USB da Blackmagic Duplicator 4K al
tuo computer.

Lancia I'utilita Blackmagic Duplicator Utility e accedi alle impostazioni cliccando
sull'icona dell'ingranaggio. Se il software rileva una versione precedente di Blackmagic
Duplicator 4K, apparira I'icona “Update now”. Clicca sull'icona per aggiornare il
software interno. Se il software di Blackmagic Duplicator 4K & gia aggiornato, non ci
sono altre operazioni da eseguire.

Cambia il prefisso dei file registrati per identificarli con facilita. Clicca nel campo “File Name
Prefix” e digita il titolo desiderato. Quando Blackmagic Duplicator 4K registra la clip successiva,
quest’ultima mostrera il titolo inserito, seguito da quattro cifre uniche. Le cifre incrementano con
ogni file registrato.

Premendo il pulsante REM su tutte le unita periferiche interconnesse e cambiando il prefisso
del file sull'unita di controllo, la registrazione verra salvata con lo stesso titolo su tutte le
schede SD.
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Installare il modulo opzionale
Optical Fiber SDI Module

Per collegare i dispositivi video SDI tramite fibra ottica, € necessario installare il modulo
opzionale Optical Fiber SDI Module. E possibile utilizzare qualsiasi modulo per fibra ottica SFP
compatibile con lo standard SMPTE, e acquistarlo separatamente presso i rivenditori
Blackmagic Design. Basta inserire il modulo nella gabbia per fibra ottica situata sul retro del
pannello di Blackmagic Duplicator 4K. Il modulo per fibra ottica consente di trasportare i segnali
video SDI con audio integrato tramite cavi a lunghissima distanza. Inoltre la connessione per
fibra ottica funge anche da uscita di loop aggiuntiva.

Per elaborare i segnali in fibra ottica a bassa frequenza 3G-SDI o 6G-SDI, puoi installare un
modulo dalle prestazioni pit basse per risparmiare sui costi.

Connetti i dispositivi video SDI tramite fibra ottica installando
il modulo opzionale Optical Fiber SDI Module.

Blackmagic Duplicator 4K legge il primo connettore SDI collegato. Se entrambi i connettori
sono collegati, puoi selezionare la fonte desiderata nel menu impostazioni dell’'LCD, alla voce
“Video Source”. Consulta la sezione “Impostazioni” per maggiori informazioni.
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Protocollo RS-422

Il protocollo RS-422, lo standard broadcast per il controllo seriale utilizzato dalle emittenti sin
dai primi anni ottanta, € gia presente nei deck e nei prodotti di automazione, ed & compatibile
con i programmi di montaggio lineari e non lineari. Blackmagic Duplicator 4K supporta questo
standard, garantendo la perfetta integrazione ai sistemi broadcast di automazione, di controllo
remoto e di registrazione, nonché di controllo personalizzato.
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Pin del connettore RS-422 per la modalita remota.

Blackmagic Duplicator 4K ospita una porta RS-422 standard di controllo remoto, compatibile
con Sony™ e con qualsiasi dispositivo di controllo remoto RS-422.

Puoi utilizzare cavi a 9 pin, assicurandoti che i connettori di entrambe le estremita abbiano la
stessa configurazione. Se desideri realizzare cavi su misura per assecondare un cablaggio
esistente, consulta il seguente diagramma di cablaggio per uscita di controllo remoto.

Connettendo un dispositivo esterno RS-422 al tuo Blackmagic Duplicator 4K, & possibile gestire
quest’ultimo in modalita remota invece di utilizzare il pannello frontale.

Connetti il cavo RS-422 dal dispositivo di controllo esterno all’'ingresso REMOTE IN di
Blackmagic Duplicator 4K.

Premi il pulsante REM sul pannello di controllo frontale di Blackmagic Duplicator 4K per
abilitare la funzione di controllo remoto.

Ora puoi avviare e interrompere la registrazione, e abilitare la funzione “Append” da un
dispositivo di controllo esterno. La sezione successiva, intitolata “Comandi RS-422 compatibili”,
contiene I'elenco completo di tutti i comandi RS-422 compatibili.

15

@)

Connetti un dispositivo RS-422 di controllo esterno all'ingresso
REMOTE IN di Blackmagic Duplicator 4K per gestire 'unita
a distanza.
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Premi il pulsante REM sul pannello di controllo frontale di Blackmagic
Duplicator 4K per abilitare la funzione di controllo remoto RS-422.

Supported RS-422 Commands

Command
0 - System Control
0x00 oxM1 DeviceTypeRequest
1- Slave Response
0x20 0x00 Stop
0x20 0x02 Record
0x21 0x02 Append

4 - Preset/Select Control

0x40 0x40 AutoMode Off
0x40 Ox41 AutoMode On
0x61 0x20 StatusSense
7 - Sense Reply

0x70 0x20 StatusData

Reply

NTSC: OXFOEO
PAL: OxF1EQ
24P: OxF2EO

Acknowledge

Acknowledge

Acknowledge

Acknowledge

Acknowledge

StatusData

No Remote

Enabled

Disabled
Disabled

Disabled

Disabled

Disabled

Enabled

Notes

Non-standard
command - an extra
payload of OxO0
indicates append

ignored, Status bit
remembered

ignored, Status bit
remembered

Please see “Status

Bits” sheet: Limited
to 9 bytes of status,
silently truncated
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte O 0 0 Cassette out 0 0 0 0 Local
Byte 1 Standby 0 Stop 0 0 0 Record 0
Byte 2 0 0 0 0 0 0 0 0
Auto
Byte 3 0 0 0 0 0 0 0
yte Mode
Byte4 SelectEE | FullEE 0 0 0 0 0 0
Byte 5 0 0 0 0 0 0 0 0
Byte 6 0 0 0 0 0 0 0 0
Byte 7 0 0 0 0 0 0 0 0
Byte 8 0 0 0 0 0 0 0 0
Byte 9 0 0 0 0 0 0 0 0
Variables
Cassette Out Set if no cards are ready to record
Local Set if in local mode (no remote control)
Standby Set if one or more cards are ready to record
Auto Mode For compatibility only
Full EE For compatibility only - always on
Select EE For compatibility only - always on

Blackmagic Duplicator 4K RS-422 Settings

Protocol Based on Sony 9-pin protocol
Baud Rate 384K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

Controllo remoto tramite ethernet

Blackmagic Duplicator 4K consente il controllo remoto tramite ethernet, sfruttando gli stessi
comandi di testo del Blackmagic HyperDeck Ethernet Protocol. Con questa soluzione e
possibile gestire Blackmagic Duplicator 4K da un computer utilizzando software di
amministrazione come Telnet, oppure creare un pannello di controllo fisico personalizzato,
e programmarlo per una perfetta integrazione a Blackmagic Duplicator 4K utlizzando
HyperDeck Ethernet Protocol.
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Puoi sviluppare una soluzione di controllo personalizzata, e gestire il duplicatore da un
computer, da dispositivi di controllo fisici o dai complessi sistemi degli studi broadcast e di regia
mobile. Per esempio, i microcontroller Arduino sono piccole schede a circuito, personalizzabili
con schede d’espansione. Sono disponibili vari tipi di schede, ognuna in grado di ospitare
connettori diversi. Per gestire Blackmagic Duplicator 4K & necessaria una scheda ethernet. Sul
mercato sono inoltre disponibili schede con pulsanti programmabili. Le schede Arduino sono
facili da configurare, economiche e interamente open source. Dopo aver programmato il
software Arduino, basta inserire la scheda nella porta ethernet di Blackmagic Duplicator 4K.

Le schede Arduino sono programmate con il comune linguaggio C. Programma
opportunamente la scheda per impartire i comandi al Blackmagic Duplicator 4K con i comandi
compatibili di HyperDeck Ethernet Protocol, elencati nella sezione seguente, “Blackmagic
HyperDeck Ethernet Protocol”.

Per eseguire diverse funzioni di registrazione, € possibile aggiungere altre schede
d’espansione alla scheda Arduino. Per esempio, inserendo un clock interno, puoi programmare
la scheda di modo che Blackmagic Duplicator 4K registri ad orari specifici.

E una tecnologia innovativa e versatile, che apre le porte a numerose soluzioni su misura di
controllo esterno tramite ethernet.

BlackmagicDuplicatorConlrol | Arduine 1.8.5

Bl krnagic Duplicatur Cuntrol

Circuit:
* Ethernet shield attached to pins 18, 11, 12, 13

#include <5PT hs
#include <Ethernet.h»

£/ Enter o MAC address ond IF addrese for your controller below.
/¢ The TP address will be dependent on your local network:

byte mac[] - {0x9@, @xAZ, @xDA, @xBF, 8x17, OxLf};

byte ip[] = {192, 168, 28, 204}; A/TIP uddress of Ethernet Shield
byte server[] - {192, 1bd, £8, #5}; #/1F address of Duplicator
EthernetClicnt client; //Glve the ethernct client a name

vold setup()
{

Ethernet.begin(mac, ip); //Start the Ethernet connection:
client.connect{server, 3393}; #¢/Connect to Duplicator on port 9933
void leop()
{
while (client.ovailable()) #/Read the Duplicutor Preumble

chor © = client.read();

¥

client.print("record: name: LAMERAL\NUG')} //5tart Duplicator recording a clip named Comera 1
delay (B ) s //Mait a minute

client.print("stop\xda~); #/Stop recoding

while (1); //Do nothing until program starts again

Per programmare una scheda ethernet, come nellesempio
sopra indicato, consulta il protocollo ethernet qui sotto per
trovare i comandi necessari.
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Il codice mostrato nella finestra in alto & presente anche nella pagina successiva, che basta
copiare e incollare nel software Arduino. Con questo codice, Arduino fa si che Blackmagic
Duplicator 4K registri per un minuto e interrompa la registrazione fino alla riattivazione del
programma.

/*
Telnet client Blackmagic Duplicator 4K Control Circuit: *
Ethernet shield attached to pins 10, 11, 12, 13
*/
#include <SPI.h>
#include <Ethernet.h>

// Enter a MAC address and IP address for your controller below.

// The IP address will be dependent on your local network:

byte mac[] = {0x90, 0xA2, 0xDA, O0xOF, 0x17, OxEF};

byte ipl[] = {192, 168, 28, 204}; // IP address of
Ethernet Shield

byte server([] = {192, 168, 28, 141}; // IP address of Duplicator

EthernetClient client; // Give the ethernet client a name

void setup()

{

Ethernet.begin(mac, ip); //Start the Ethernet connection:

client.connect(server, 9993); //Connect to Duplicator on port 9993

}

void loop()

{

while (client.available()) //Read the Duplicator Preamble

{

char ¢ = client.read();
!

client.print(“record: name: Cameral\x0a”);
//Start Duplicator recording a clip
named Camera 1

delay(60000); //Wait a minute
client.print(“stop\x0a”); //Stop recoding
while (1); //Do nothing until program starts again
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Basato su comandi di testo, Blackmagic HyperDeck Ethernet Protocol era stato originariamente
scritto per gestire i registratori su disco Blackmagic HyperDeck tramite una porta ethernet. Lo
stesso protocollo gestisce anche Blackmagic Duplicator 4K.

Poiché il duplicatore € solo in grado di registrare, non dispone dell’intero set di comandi di
HyperDeck. Questa sezione mostra i comandi disponibili e pertinenti all’utilizzo dell’HyperDeck
Ethernet Protocol con il duplicatore.

Protocol Commands

Command

help or ?

remote

remote: enable: true

remote: enable: false

remote: override: true
remote: override: false
quit

ping

record

record: append: true
stop

commands

notify

notify: transport: true
notify: transport: false
notify: slot: true

notify: slot: false

notify: remote: true
notify: remote: false
notify: configuration: true
notify: configuration: false
slot info: slot id: {slot ID}
transport info
configuration

configuration: video input:
{“SDI”, “optical”}

watchdog: period: {seconds}

Command Description

Provides help text with all commands and parameters.
Queries the state of HyperDeck’s remote control mode.
Enables remote control.

disables remote control.

Turns remote override on.

Turns remote override off.

Disconnects HyperDeck server.

Determines HyperDeck server is responding.
Starts recording.

Starts appended recording.

Stops playback or recording.

Lists all supported commands in an XML format.
Queries the current state of all notifications.
Enables transport notifications.

Disables transport notifications.

Enables slot notifications.

Disables slot notifications.

Enables remote notifications.

Disables remote notifications.

Enables configuration notifications.

Disables configuration notifications.

Provides information about a specified slot.
Provides information for the state of the transport.
Queries the current configuration.

Configures video input.

Configures the watchdog.

Using XML

While you can use the Terminal to talk to HyperDeck, if you are writing software you can use
XML to confirm the existence of a specific command based on the firmware of the HyperDeck
you are communicating with. This helps your software user interface adjust to the capabilities
of the specific HyperDeck model and software version.
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Protocol Details

Connection

The HyperDeck Ethernet server listens on TCP port 9993.

Basic syntax
The HyperDeck protocol is a line oriented text protocol. Lines from the server will be separated by an
ascii CR LF sequence. Messages from the client may be separated by LF or CR LF.

New lines are represented in this document as a "+!" symbol.

Command syntax
Command parameters are usually optional. A command with no parameters is terminated with a new
line:

{Command name}«!

If parameters are specified, the command name is followed by a colon, then pairs of parameter names
and values. Each parameter name is terminated with a colon character:

{Command name}: {Parameter}: {Value} {Parameter}: {Value} ...«

Response syntax
Simple responses from the server consist of a three digit response code and descriptive text terminated

by a new line:
{Response code} {Response text}«!

If a response carries parameters, the response text is terminated with a colon, and parameter name and
value pairs follow on subsequent lines until a blank line is returned:

{Response code} {Response text}:«!
{Parameter}: {Value}«!
{Parameter}: {Value}<!

P

Successful response codes

A simple acknowledgement of a command is indicated with a response code of 200:
200 ok«

Other successful responses carry parameters and are indicated with response codes in the range of
201to 299.

Failure response codes

Failure responses to commands are indicated with response codes in the range of 100 to 199:
100 syntax error

101 unsupported parameter
102 invalid value

103 unsupported

104 disk full

105 no disk

106 disk error

109 out of range

110 no input

111 remote control disabled
120 connection rejected

150 invalid state
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Asynchronous response codes

The server may return asynchronous messages at any time. These responses are indicated with
response codes in the range of 500 to 599:

5xx {Response Text}:«!

{Parameter}: {Value}<

{Parameter}: {Value}<!

!

Connection response

On connection, an asynchronous message will be delivered:

500 connection info:e&!
protocol version: {Version}«!
model: {Model Name}«!

|

Connection rejection
Only one client may connect to the server at a time. If other clients attempt to connect concurrently,

they will receive an error and be disconnected:

120 connection rejected+!

Timecode syntax

Timecodes are expressed as non-drop-frame timecode in the format:
HH:MM:SS:FF

Handling of deck "remote" state

The “remote” command may be used to enable or disable the remote control of the deck. Any attempt
to change the deck state over ethernet while remote access is disabled will generate an error:

111 remote control disabled+«!
To enable or disable remote control:

remote: enable: {“true”, “false”} «
The current remote control state may be overridden allowing remote access over ethernet irrespective
of the current remote control state:

remote: override: {“true”, “false”} <
The override state is only valid for the currently connected ethernet client and only while the connection
remains open.

The “remote” command may be used to query the remote control state of the deck by specifying no
parameters:
remote«!

The deck will return the current remote control state:
210 remote info:«!
enabled: {“true”, “false”}
override: {“true”, “false”}+!

o

Asynchronous remote control information change notification is disabled by default and may be
configured with the “notify” command. When enabled, changes in remote state will generate a “510
remote info:"asynchronous message with the same parameters as the “210 remote info:” message.

Closing connection

The "quit" command instructs the server to cleanly shut down the connection:
quitd
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Checking connection status

The "ping" command has no function other than to determine if the server is responding:
pinge

Getting help

The "help" or "?" commands return human readable help text describing all available commands and
parameters:
help«!
or:
2!
The server will respond with a list of all supported commands:
201 help:<!
{Help Text}«!
{Help Text}«!
pa}

Stopping deck operation

The "stop" command instructs the deck to stop the current capture:
stop<

Enumerating supported commands and parameters

The "commands" command returns the supported commands:
commands«!

The command list is returned in a computer readable XML format:
212 commands:

<commands>«!
<command name=".."><parameter name=".."/>.</command>«
<command name=".."><parameter name=".."/>.</command>«!

</commands>«!

P

More XML tokens and parameters may be added in later releases.

Controlling asynchronous notifications

The "notify" command may be used to enable or disable asynchronous notifications from the server. To
enable or disable transport notifications:
notify: transport: {"true", "false"}«

To enable or disable slot notifications:
notify: slot: {"true", "false"}
To enable or disable remote notifications:
notify: remote: {"true", "false"}«!
To enable or disable configuration notifications:
notify: configuration: {“true”, “false”}«

Multiple parameters may be specified. If no parameters are specified, the server returns the current
state of all notifications:

209 notify:

transport: {“true”, “false”}«!

slot: {“true”, “false”}«

remote: {“true”, “false”}

configuration: {“true”, “false”}

Pl
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Retrieving device information

The "device info" command returns information about the connected deck device:
device info«!
The server will respond with:
204 device info:«!
protocol version: {Version}«!
model: {Model Name}«!
unique id: {unique alphanumeric identifier}«!

pa

Retrieving slot information

The "slot info" command returns information about a slot.
The specified slot will be queried:
slot info: slot id: {Slot ID}«!
The server will respond with slot specific information:
202 slot info:e!
slot id: {Slot ID}«!
status: {"empty", "mounting", "error", "mounted"}
volume name: {Volume name}+!
recording time: {recording time available in seconds}«!
video format: {disk’s default video format}<
p

Asynchronous slot information change notification is disabled by default and may be configured with the
“notify” command. When enabled, changes in slot state will generate a “502 slot info:” asynchronous
message with the same parameters as the “202 slot info:” message.

Retrieving transport information

The "transport info" command returns the state of the transport:
transport info «
The server responds with transport specific information:
208 transport info:e!
status: {“stopped”,”record”}«!
display timecode: {timecode}«!
timecode: {timecode}«!
The “timecode” value is the timecode within the current timeline for playback or the clip for record. The

“display timecode” is the timecode displayed on the front of the deck. The two timecodes will differ in some
deck modes.

Asynchronous transport information change notification is disabled by default and may be configured with
the “notify” command. When enabled, changes in transport state will generate a “508 transport info:”
asynchronous message with the same parameters as the “208 transport info:” message.
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Video Formats

The following video formats are currently supported on Blackmagic Duplicator 4K:

SD

525i59.94

625i50

HD

720p50 1080p30
720p59.94 1080150
720p60 1080p50
1080p23.98 1080i59.94
1080p24 1080p59.94
1080p25 1080i60
1080p29.97 1080p60
Ultra HD

2160p23.98 2160p30
2160p24 2160p50
2160p25 2160p59.94
2160p29.97 2160p60

Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configuration«!

The server returns the configuration of the deck:
211 configuration:«!
video input: {“SDI”, “optical”}<
|
One or more configuration parameters may be specified to change the configuration of the deck.

To change the current video input:

configuration: video input: {“SDI”, “optical”}«!

Configuring the watchdog

The “watchdog” command instructs the deck to monitor the connected client and terminate the
connection if the client is inactive for at least a specified period of time.

To configure the watchdog:
watchdog: period: {period in seconds}+’

To avoid disconnection, the client must send a command to the server at least every {period} seconds.
Note that if the period is set to O or less than O, connection monitoring will be disabled.
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Assistenza

Il modo pill veloce di ottenere assistenza e visitare la pagina di supporto clienti di Blackmagic
Design. Li troverai sempre il materiale di supporto pil recente per il tuo Blackmagic
Duplicator 4K.

Pagina di supporto online di Blackmagic Design

Per il materiale piu recente, inclusi software e note di supporto, visita il Centro assistenza di
Blackmagic Design su www.blackmagicdesign.com/it/support

Il Forum Blackmagic Design

La pagina Forum del nostro sito web 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

Contatta Blackmagic Design

Se il materiale sulla nostra pagina Forum non risponde alle tue domande, clicca su "Invia una
email" nella pagina Supporto, oppure clicca su "Trova un team di supporto" per contattare
direttamente il team di Blackmagic Design piu vicino a te.

Come verificare la versione del software

Per verificare quale versione del software Blackmagic Duplicator Utility e installata sul tuo
computer, apri la tab About del software.
*  SuMac OS X, apri la cartella Applicazioni e seleziona Blackmagic Duplicator Utility.
Clicca su About Blackmagic Duplicator Utility dal menu dell'applicazione per scoprirne
la versione.

Su Windows 7, seleziona Blackmagic Duplicator Utility dal menu Start. Clicca su Help e
seleziona About Blackmagic Duplicator Utility per scoprirne la versione.

Su Windows 8, apri Blackmagic Duplicator Utility dall'icona Blackmagic Duplicator Utility
nella pagina Start. Clicca su Help e seleziona About Blackmagic Duplicator Utility per
scoprirne la versione.

Dove trovare gli aggiornamenti piu recenti del software

Dopo aver verificato quale versione del software Blackmagic Duplicator Utility e installata sul
tuo computer, visita il Centro assistenza di Blackmagic Design su
www.blackmagicdesign.com/it/support per scaricare gli aggiornamenti pit recenti. Ti
consigliamo di non aggiornare il software se stai lavorando ad un progetto importante.
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Normative e sicurezza

K

Smaltimento di apparecchiature elettriche ed elettroniche nell’lUnione Europea.

Questo simbolo indica che il dispositivo non deve essere scartato insieme agli altri
rifiuti, ma consegnato a uno degli appositi centri di raccolta e riciclaggio. La raccolta e
lo smaltimento differenziato corretto di questo tipo di apparecchiatura evita lo spreco di
risorse e contribuisce alla sostenibilita ambientale e umana. Per tutte le informazioni sui
centri di raccolta e riciclaggio, contatta gli uffici del tuo comune di residenza o il punto
vendita presso cui hai acquistato il prodotto.

Questo dispositivo e stato testato, e dichiarato conforme ai limiti relativi ai dispositivi
digitali di Classe A, ai sensi dell’articolo 15 del regolamento FCC. Tali limiti sono stati
stabiliti con lo scopo di fornire protezione ragionevole da interferenze dannose in
ambienti commerciali. Questo apparecchio genera, usa e puo irradiare energia a
radiofrequenza e, se non e installato o usato in conformita alle istruzioni, puo causare
interferenze dannose che compromettono le comunicazioni radio. Operare questo
prodotto in ambienti residenziali pud causare interferenze dannose, nella cui evenienza
I'utente dovra porvi rimedio a proprie spese.

Il funzionamento e soggetto alle due condizioni seguenti:
Questo dispositivo non deve causare interferenze dannose.

Questo dispositivo deve accettare eventuali interferenze ricevute, incluse
le interferenze che possono causare un funzionamento indesiderato.

Questo dispositivo deve essere connesso a una presa di corrente con messa a terra.

Per ridurre il rischio di scosse elettriche, evitare di esporre il dispositivo a gocce
O spruzzi.

Questo dispositivo e adatto all'uso nei luoghi tropicali con una temperatura ambiente
non superiore ai 40°C.

Lasciare uno spazio adeguato intorno al prodotto per consentire sufficiente
ventilazione. Se il dispositivo e installato su rack, assicurarsi che i dispositivi adiacenti
non ostacolino la ventilazione.

Le parti all'interno del dispositivo non sono riparabili dall’utente. Contattare il personale
qualificato di un centro Blackmagic Design per le operazioni di manutenzione.

Usare il dispositivo a un‘altitudine non superiore a 2000 m sopra il livello del mare.

Questo prodotto ospita una porta per connettere ricetrasmettitori ottici SFP. Usare
solo moduli SFP Laser, Class 1.

Moduli SFP consigliati da Blackmagic Design:

= 3G-SDI: PL-4F20-31C
= 6G-SDI: PL-8F10-311C

a _EE Attenzione - Fusione bipolare/neutra

Lalimentatore all'interno di questo dispositivo ha un fusibile nei conduttori di
linea e di neutro, ed e idoneo alla connessione al sistema di distribuzione
di energia IT in Norvegia.
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Garanzia

Blackmagic Design garantisce che il prodotto Blackmagic Duplicator 4K e fornito privo di difetti
nei materiali e nella manifattura per un periodo limitato 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 costo aggiuntivi, purché questi
vengano restituiti dal Cliente.

Per ottenere l'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. Il costo
include spedizione, assicurazione, tasse, dogana, € altre spese pertinenti alla resa del prodotto
a Blackmagic Design.

Questa garanzia perde di validita per danni causati da un utilizzo improprio, o0 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) previ tentativi di installazione, riparazione o
manutenzione da personale non autorizzato, ovvero al di fuori del personale Blackmagic
Design, b) previ usi impropri o tentativi di connessione ad attrezzatura incompatibile al prodotto,
¢) previo uso di parti o ricambi non originali Blackmagic Design, o d) previe 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, e 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 2017 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 possono essere marchi dei rispettivi proprietari. Thunderbolt e il logo
Thunderbolt sono marchi registrati di Intel Corporation negli Stati Uniti e/o altri Paesi.

Garanzia 298



	Getting Started
	Plugging in Power
	Plugging in Video and Audio
	Daisy Chaining
	Inserting and Formatting SD Cards

	Recording
	Setting the Codec
	Setting the Bit Rate
	Recording Clips
	LED Status Indicators

	Append Record
	Locking your Blackmagic Duplicator 4K
	Daisy Chaining Multiple Duplicators
	LCD Menu Settings
	Record
	Settings
	About

	Blackmagic Duplicator Utility
	Updating your Blackmagic Duplicator 4K
	File Name Prefix

	Installing the optional Optical Fiber SDI Module
	RS-422 Control
	What is RS-422 Control?
	Using an External RS-422 Controller
	RS-422 Developer Information

	Remote Control via Ethernet
	An Example of Controlling via an Arduino
	Blackmagic HyperDeck Ethernet Protocol
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	Help
	Regulatory Notices and Safety Information
	Warranty
	English
	日本語
	Français
	Deutsch
	Español
	中文
	한국어
	Русский
	Italiano
	はじめに
	電源の接続
	ビデオ/オーディオの接続
	デイジーチェーン
	SDカードの挿入/フォーマット

	収録（Recording）
	コーデックの設定
	ビットレートの設定
	クリップの収録
	LEDステータスインジケーター

	アペンド収録
	Blackmagic Duplicator 4Kのロック
	複数のユニットをデイジーチェーン接続
	LCDメニュー設定
	収録（Record）
	設定（Settings）
	ご使用のユニットについて（About）

	Blackmagic Duplicator Utility
	Blackmagic Duplicator 4Kをアップデート
	ファイル名プレフィックス

	オプションのOptical Fiber SDI 
Moduleをインストール
	RS-422コントロール
	RS-422とは？
	外部RS-422コントローラーを使用する
	RS-422 Developer Information

	イーサネット経由でリモートコントロール
	Arduinoを使用したコントロールの例
	Blackmagic HyperDeck Ethernet Protocol
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	ヘルプ
	規制に関する警告および安全情報
	保証
	Mise en route
	Branchement de l'alimentation
	Branchement de la vidéo et de l'audio
	Liaison en chaîne
	Insertion et formatage des cartes SD

	Enregistrement
	Configuration du Codec
	Régler le débit
	Enregistrement des clips
	Voyants d’état LED

	Ajout d'enregistrements
	Verrouillage du Blackmagic Duplicator 4K
	Relier plusieurs Blackmagic Duplicator 4K en chaîne
	Paramètres du menu à l'écran
	Menu Record
	Menu Settings
	Paramètres About

	Logiciel Blackmagic Duplicator Utility
	Mettre à jour votre Blackmagic Duplicator 4K
	Nommer les fichiers

	Installation d’un module Optical Fiber SDI Module en option
	Port RS-422
	Qu’est-ce que le contrôle RS-422 ?
	Utilisation d’un contrôleur RS-422 externe
	RS-422 Developer Information

	Contrôle à distance via Ethernet
	Exemple de contrôle via un microcontrôleur Arduino
	Protocole Ethernet Blackmagic HyperDeck
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	Assistance
	Avis règlementaires et informations 
de sécurité
	Garantie
	Erste Schritte
	Anschließen an das Stromnetz
	Anschließen von Video- und Audioquellen
	Reihenschaltung
	Einschieben und Formatieren von SD-Karten

	Aufzeichnen
	Einstellen des Codecs
	Einstellen der Bitrate
	Aufzeichnen von Clips
	LED-Statusanzeigen

	Per Aufnahmeanfügung aufzeichnen
	Sperrfunktion Ihres Blackmagic Duplicator 4K
	Reihenschaltung mehrerer Dupliziergeräte
	LCD-Menüeinstellungen
	„Record“ (Aufzeichnen)
	Einstellungen
	„About“

	Blackmagic Duplicator Utility
	Aktualisierung Ihres Blackmagic Duplicator 4K
	Dateinamenpräfix

	Installation eines optionalen 
Optical Fiber SDI Module
	RS-422-Steuerung
	Was ist die RS-422-Steuerung? 
	Die Verwendung einer externen RS-422-Steuerung
	RS-422 Developer Information

	Fernsteuerung via Ethernet
	Steuerung am Beispiel eines Arduino-Microcontrollers
	Blackmagic HyperDeck Ethernet Protocol
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	Hilfe
	Gesetzliche Vorschriften und Sicherheitshinweise
	Garantie
	Primeros pasos
	Conexión del cable de alimentación
	Conexión de señales
	Conexión en serie
	Uso de tarjetas de memoria

	Grabación
	Configuración del códec
	Ajuste de la velocidad de transmisión
	Grabación de contenidos
	Indicadores de estado

	Grabación en un mismo archivo
	Bloqueo del dispositivo
	Conexión de varias unidades en serie
	Menú de ajustes
	Grabación
	Ajustes
	Menú «About»

	Blackmagic Duplicator Utility
	Actualización del dispositivo
	Prefijo del nombre de archivo

	Instalación de un módulo SDI opcional 
para fibra óptica
	Protocolo de control RS-422
	¿Qué es el estándar RS-422?
	Uso de un controlador RS-422 externo
	RS-422 Developer Information

	Control a distancia mediante 
redes Ethernet
	Ejemplo de control mediante microprocesador Arduino
	Protocolo de Ethernet para el modelo Blackmagic HyperDeck
	Protocol Commands
	Protocol Details
	Configuring the watchdog
	Configuring the watchdog


	Ayuda
	Información sobre normativas y seguridad
	Garantía
	入门
	连接电源
	连接视频和音频
	菊链式连接
	插入及格式化SD卡

	记录
	设置编解码器
	设置比特率
	记录片段
	LED状态提示灯

	合并记录
	锁定Blackmagic Duplicator 4K
	菊链式连接多台复制机
	LCD菜单设置
	记录
	设置
	关于

	Blackmagic Duplicator Utility
	更新Blackmagic Duplicator 4K
	文件名前缀

	安装选购的Optical Fiber SDI Module
	RS-422控制
	什么是RS-422控制？
	使用外部RS-422控制器
	RS-422 Developer Information


	通过以太网远程控制
	Arduino控制示例
	Blackmagic HyperDeck以太网协议
	Protocol Commands
	Protocol Details


	帮助
	监管告知与安全信息
	保修
	시작하기 
	전원 연결하기
	비디오 및 오디오 연결하기
	데이지 체이닝
	SD 카드 삽입 및 포맷하기

	녹화
	코덱 설정하기
	비트 전송률 설정하기
	클립 녹화하기
	LED 상태 표시등

	합치기 녹화
	Blackmagic Duplicator 4K 잠금 기능
	여러 대의 Duplicators 데이지 
체이닝으로 연결하기
	LCD 메뉴 설정
	녹화(Record)
	설정(Settings)
	정보(About)

	Blackmagic Duplicator Utility
	Blackmagic Duplicator 4K 업데이트하기
	파일명 접두사

	Optical Fiber SDI Module 옵션 설치하기
	RS-422 컨트롤
	RS-422 컨트롤이란? 
	외부 RS-422 컨트롤러 사용하기
	RS-422 Developer Information

	이더넷을 통한 원격 제어
	아두이노를 통한 제어 예시
	Blackmagic HyperDeck 이더넷 프로토콜
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	지원
	규제 사항 및 안전 정보
	보증 	
	Подготовка к работе
	Подключение питания
	Подключение источников видео- и аудиосигнала
	Последовательное соединение
	Установка и форматирование SD-карт

	Запись
	Выбор кодека
	Установка битрейта
	Запись клипов
	Светодиодные индикаторы состояния

	Режим Append
	Блокировка Blackmagic Duplicator 4K
	Последовательное соединение нескольких устройств Blackmagic Duplicator 4K
	Настройки меню на ЖК-дисплее
	Record
	Настройки
	About

	Blackmagic Duplicator Utility
	Обновление прошивки Blackmagic Duplicator 4K
	File Name Prefix

	Установка дополнительного 
оптического модуля
	Управление по протоколу RS-422
	Протокол RS-422
	Использование внешнего контроллера RS-422 
	RS-422 Developer Information

	Дистанционное управление 
по сети Ethernet
	Управление с помощью Arduino
	Blackmagic HyperDeck Ethernet Protocol
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	Помощь
	Соблюдение нормативных требований и правила безопасности
	Гарантия
	Operazioni preliminari
	Collegare l'alimentazione
	Collegare le fonti video e audio
	Interconnessione 
	Inserire e formattare le schede SD 

	Registrazione
	Impostare il codec
	Impostare il bitrate
	Registrare contenuti
	Spie LED di stato 

	Registrazione Append 
	Bloccare Blackmagic Duplicator 4K
	Interconnettere più unità Blackmagic Duplicator 4K
	Menù impostazioni del display LCD
	Record
	Impostazioni
	About

	Blackmagic Duplicator Utility
	Aggiornare Blackmagic Duplicator 4K
	Prefisso del file

	Installare il modulo opzionale 
Optical Fiber SDI Module
	Protocollo RS-422
	Cos’è il protocollo RS-422? 
	Utilizzare un dispositivo di controllo esterno RS-422
	RS-422 Developer Information

	Controllo remoto tramite ethernet
	Un esempio di controllo tramite Arduino
	Blackmagic HyperDeck Ethernet Protocol 
	Protocol Commands
	Protocol Details
	Configuring the watchdog


	Assistenza
	Normative e sicurezza
	Garanzia

