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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 1.2 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 Forma

B 216002997

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 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.
It also supports progressive segmented frame modes, and automatically detects level A and
level B 3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

AR ccre o

Q

Plug your source video into the SDI'in connector.
Audio is embedded in the SDI video signal.
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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
l 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 unitin 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. Your Blackmagic Duplicator 4K
verifies the card quickly, and when the card is ready to record status LED above the slot

turns green.
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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 turns green 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 macOS 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 recording mode, codec, and bit rate first as these set the type of
recording used, plus the length and quality of your recording.

Blackmagic Duplicator 4K has the following recording modes:

= Duplicate: write to all SD cards simultaneously.
= Single Disk: write to one SD card at a time in order and stop recording when the
last card is full.

= Single Disk Overwrite: write to one SD card at a time in order, and overwrite in a
continuous loop.

Duplicate Mode

In duplicate mode, Blackmagic Duplicator 4K records the same video onto all SD cards at the
same time.

Single Disk Mode

Blackmagic Duplicator 4K is an ideal logging recorder with a multitude of applications from
television broadcasts to security cameras. It writes to one SD slot at a time, and when that

SD card is full then it continues on the next available slot. When Blackmagic Duplicator 4K is in
single disk mode, it stops recording when all SD cards are full. With 25 recording slots available,
you can easily record for as long as a week. For continuous and uninterrupted recording, you
can swap out full cards for empty cards at any time.

Recording



If you have multiple duplicators daisy chained together, you can record even longer. As soon
as all cards are full in the master unit, recording will continue on the first slave unit through the
chain to all connected units. Recording stops when the last card on the last unit is full.

Single Disk Overwrite Mode

Single disk overwrite mode allows a single Blackmagic Duplicator 4K with two or more SD cards
to loop back to the first card when the last card is full so it records continually. It writes to one
SD slot at a time. When one SD card is full then it formats and writes to the card in the next
available slot.

This mode is similar to single disk mode, except the unit formats and writes to the next card in a
loop, rather than stopping after the last card is full. In single disk overwrite mode, your
Blackmagic Duplicator 4K will keep recording indefinitely until you press stop.

If you are recording in single disk mode or single disk overwrite mode,
you can insert new SD cards with space at any time. Duplicator 4K will
continue recording as long as there are cards in any of the 25 slots with free
space to record onto.

To set a recording mode:

Power Blackmagic Duplicator 4K.

Press the ‘menu’ button on the front control panel to open the LCD menu. The soft
buttons next to the screen are lit to refer to options on the menu. Press the ‘record’
soft button.

The record menu has dots at the bottom of the screen to indicate how many options
are available. If you want to move up to the previous level of the menu hierarchy at any
time, press the ‘back’ button. Use the < and > buttons to cycle through the options.

Navigate to the ‘mode’ option, and click ‘change’.

Press the ‘select’ button to use the mode currently shown. The LCD menu indicates the
option you have selected.

Press the ‘back’ button to return to the record menu. The option you selected is now
displayed.

For more information on daisy chaining multiple duplicators together, refer to the
sections titled, ‘daisy chaining’ and ‘daisy chaining multiple duplicators’.

If an important event is recording in single disk or single disk overwrite
mode, and you want to remove the SD card without waiting for the current
card to fill up, simply press and hold the ‘record’ button for three seconds to
switch to recording on the next SD card. When recording in duplicate mode,
you can press the ‘append record’ button. For more information, see the
‘Append record’ section.

Your Blackmagic Duplicator 4K can record files using H.264 or H.265 compression codecs.
H.264 compression is the default codec.

Recording



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.

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.

Recording
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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.
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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.

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 illuminate green
when the card has been recognized and is ready to record.

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

O 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.

%, Flashing red

N Recording and card is almost full. The indicator will flash when there is less than
3 minutes of recording space remaining on the card.

§\‘"’$_, Flashing red quickly

’?/,I|\§ Dropping frames. The SD card write speed is not fast enough to match the
recording speed.

O Constant yellow

Card full, write-protected, or write failure. If you see the LED glow constant yellow
during recording, it means your SD card may be bad, write-protected, not yet
formatted, or have less than 10 seconds of space left. Try sliding the lock switch into
the ‘unlock’ position, lowering the data rate, using a faster SD card, formatting it, or
swapping it over to a different card.

Recording
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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.

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.

Append Record

When recording in duplicate mode, you may wish to record a new clip, and 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 each event separately, but
have them combined 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 event 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. The only consideration is the size of the card and
length of the recordings.

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

Append Record
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When recording in single disk or single disk overwrite mode, you can press
and hold the ‘record’ button for three seconds to shift the recording to the next card,
freeing up the current card. This is helpful if you want to access an important event
immediately after it happens without stopping recording. For more information on
single disk and single disk overwrite modes, refer to the ‘setting the
recording mode’ section. When recording in duplicate mode, you can press the
‘append record’ button. For more information, see the ‘Append record’ section.

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.

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

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.

Daisy Chaining Multiple Duplicators
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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.

Slave unit.

Turn on remote
so it follows the
preceding unit.

O

-

CEFe ©

15

SAuTON Slave unit.

© CEFelC Turn on remote

[l “G3e o so it follows the
O P S preceding unit.
O Master unit.

Turn off remote and

C ] - press buttons on this unit
O = to control all the units.

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.

(o) (o) o (o) o (o) 6
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REM () (+]
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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.

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

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.

Daisy Chaining Multiple Duplicators
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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.

Mode

Use this setting to select a recording mode:

Duplicate
Record the same video onto all SD cards at the same time.

Single Disk

Write to one SD card at a time, and when the SD card is full then continue on the next
available SD card. When all cards are full, Duplicator 4K stops recording. If you have
multiple units daisy chained together, recording continues to the next Duplicator 4K
until all SD cards are full.

Single Disk Overwrite

Record a continual loop. Write to one SD card at a time, and when the SD card is full
then continue on the next available SD card. When all cards are full, Duplicator 4K
loops back to the first SD card and keeps recording.

Codec

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

LCD Menu Settings
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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.

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 75 50
2160p60 Medium 66 38

Low 50 20

High 75 50
2160p59.94 Medium 66 38

Low 50 20

LCD Menu Settings
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Video
Format

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

Video
Format

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

Bit Rate
Setting

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

Low

Bit Rate
Setting

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

Low

Ultra HD

Bit Rate (Mb/s)
H.264

72
61

42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD

Bit Rate (Mb/s)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

Bit Rate (Mb/s)
H.265

48

32

16

30

20

10

30

20

10

25

18

10

25

18

10

25

18

10

Bit Rate (Mb/s)
H.265

20

15

10

20

15

10

20

15

10

20

15

10

20

15

10

LCD Menu Settings
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Video
Format

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Video
Format

625i50 PAL

525i59.94 NTSC

Bit Rate
Setting

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

Bit Rate
Setting

High
Medium
Low
High
Medium

Low

HD

Bit Rate (Mb/s)
H.264

36
28
18
28
20
1
28
20
1
24
16
9

24

SD

Bit Rate (Mb/s)
H.264

18
12
6
20

14

Bit Rate (Mb/s)
H.265

20
15
10
15
1
7
15
1
7
15
10
6
15
10
6
15
10
6
12
10
8
12
10
8

12

Bit Rate (Mb/s)
H.265

1
8
6

12

LCD Menu Settings
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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.

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.

LCD Menu Settings
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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.

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.
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Plug your Blackmagic Duplicator 4K into your network via the Ethernet port on the rear panel.

LCD Menu Settings
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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.

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 macOS:

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.

Blackmagic Duplicator Utility
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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.

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.
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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
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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.
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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’.
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Connect an external RS-422 controller to Blackmagic
Duplicator 4K’s remote input to control the unit remotely.
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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 Ox11 DeviceTypeRequest PAL: OxF1EO Enabled -
24P: OxF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled -
0x20 0x02 Record Acknowledge Disabled -
Non-standard command
0x21 0x02 Append Acknowledge Disabled - an extra payload of
0x00 indicates append
4 - Preset/Select Control
i d, Status bit
0x40  O0x40  AutoMode Off Acknowledge Disabled fehmse, ey
remembered
i d, Status bit
0x40  Oxé4 AutoMode On Acknowledge Disabled 'gnorec, Status bl
remembered
0x61 0x20 StatusSense StatusData Enabled -
7 - Sense Reply
Please see “Status Bits”
heet: Limited to 9
0x70  0x20  StatusData - - sheet: timited to

bytes of status, silently
truncated

RS-422 Control
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Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

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 Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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

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!

BlackmagicDuplicatorControl | Arduino 1.6.5

BlackmayicDuplicaor Cuntrol

#include <SPI.h>
#include <Fthernet hs

// tnter a MAL address and 1P address for your controller below.
/4 The IP address will be dependent on your lecal network:

byte mac[] = {8x90. @xAZ. @xDA. @x@F, @x17. @xEf};

byte ip[] - {192, 168, 28, 204}; //1IP address of Ethernet Shicld
byte server[] = {192, 168, Z8, 85}; //1P address of Duplicator
EthernetClient client; //Give the ethernet client @ name

void setup()
Fthernet hegin{mac, ip); //Start the Fthernet connection:

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

void loop()
{

while (client. availahle()) //Read the Duplicator Preamhle
{
char ¢ = client.read();

}

client print("record: name: CAMFRA1\x@a"); //Start Duplicator recording a clip named Camera 1
delay(bowed) ; //Mait a minute

client.print("stop\xdu"); /¢5top recoding

while (1); //Do nothing until program starts again

3bmudemid42l

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.
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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

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

Remote Control via Ethernet
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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 nedn 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}«<!

|

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.

Remote Control via Ethernet
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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

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}:el

{Parameter}: {Value}<
{Parameter}: {Value}
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d!
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 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.

Remote Control via Ethernet
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}«!

P

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!

|
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke«!
unique id: 101112131415«
|

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:d

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}«!

._n
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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}«!
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.

Video Formats

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

sD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High

Remote Control via Ethernet
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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”}«
pa}
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.

Configuring the record mode
Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}
Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"”}«!

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 macOS, open Blackmagic Duplicator Utility from the Applications folder.
Select About Blackmagic Duplicator Utility from the application menu to reveal the
version number.

= On Windows 8.1, 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.

= On Windows 10, open Blackmagic Duplicator Utility from your Start menu. 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

Disposal of Waste of Electrical and Electronic Equipment Within the European Union.

X

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.

ISED Canada Statement
This device complies with Canadian standards for Class A digital apparatus.
NMB-3 (A)

Any modifications or use of this product outside its intended use could void
compliance to these standards.

This equipment has been tested for compliance with the intended use in a
commercial environment. If the equipment is used in a domestic environment,
it may cause radio interference.

Regulatory Notices
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Safety Information

For protection against electric shock, the equipment must be connected to a mains socket
outlet with a protective earth connection. In case of doubt contact a qualified electrician.

To reduce the risk of electric shock, do not expose this equipment to dripping or splashing.
Product 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 that it is not restricted.
When rack mounting, ensure that the ventilation is not restricted by adjacent equipment.

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

Some products have 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

= 12G-SDI: PL-TG10-311C

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

State of California statement
This product can expose you to chemicals including hexavalent chromium, which is known
to the state of California to cause cancer and birth defects or other reproductive harm.

For more information go to www.P65Warnings.ca.gov.

e =" 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.

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
ISNOT LIABLE FOR ANY DAMAGES RESULTING FROM USE OF THIS PRODUCT. USER OPERATES
THIS PRODUCT AT OWN RISK.

© Copyright 2019 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
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UTOAENGDET AAvF YD EZTCAVIERERITED. T —FL—rETIS
3. BEDSDH—REFERTZ. H—RET7A—TvrTS FDOH—REXBRT S
RETY,

YR
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Blackmagic Duplicator 4KI& JUERFICH— RO A SNIBETEZEN—ROT 7ML ATLDHE
B REZ R DL SHAFITHWNEFAICSDA—RZEDA SRV EIEFEE T, i, h—RZHER
BARL =T A VI IRATLACE > TUIMELNRTZEEDEVEDEH D IR U ENEEBLTWS
FOICRABHBENHZHTI LI > T A—ROERDALIFE ICNFZELELTHSTo> TS,
BELTWB/NTA—IYADKRDBRICAH— REZEH T 256 1E. BE D Blackmagic Duplicator 4KZ {#
AU, 1201y rONFEZEILELTH—RZRHB L MOIZY N TNFERIT2HEZHEOLET,

722100 SDA—RTlEBlackmagic Duplicator 4KTHR—KkaIhTW3
IRTDT—YL—hTCOWRFENTETIN . DBRGU TCEREDEWA—REZFERL
T ET—YL—hDPREEFTSCEHTEFIHZIE. REFEBICDZZ2EFa YT
ETAZINIRT 25 ERBE G BREREDAA—JRIMLEHDELTAFEHTZSDH—RHIEIR
EYRL =R TOWRBKICHIGLTWS I EEFER T 272D BICTAMNIURETSIEERBED
LET, SDA—RODRE—RL—KCBET2FMIE. TEUoHIC1Er>a>yDSDA—RDEA/
TA—=XYMESRUTEE N,

7Ry RYLER

Duplicate®E— R TUERFBIC. FTLWI Uy FZIER L, FRIICUNER U2 Uy FICBIMLTIDO 7 Uy FlicL
TEWBEDNBDFFTHI AL EHDOANRYNEFRCWT/IN T A=Y VR EINFT B —ABRENHDET,
ARV EBRICEBRE L. FNSOMEBREIRTEEHTIDDOIYyTELTREFRLIEWEEIF. FRYR
INSRHEREN R ICIIBE T,

BEBBOIFRSVZRLT, 1DEOIUYTEZIRUE I EIEZRLET,
RD

ARV DB FES 125 FRY NIRRT VE B UE T, 7RV RIERR Y > SRR S VD — &
(KD FER/CNERS N7y T DRICEBINSNE Uy ITHINERRTH LI ENERTEET,
BIEERUE T UERULLFLWI Uy TIAIDEDZ )y FD%ICEME . 1207y FeLT
REINED,

FRYRNNFEEE TR, 1DBDIUYTDRICEFIROKDI Uy T ZREICENMNT
EEIME—FREITBERF N ROBEEPNFRDORSLET TS,

LOCK | MENU

(<} (<] o (<} o o
A3 I~ A3 P~
! I I I :
< < e <

20 21 22 23 24 25

0000

FPRYRIERRY v &R UTH LW Uy T2 BRIICIERE Ny ) vy T DRISEM,

N
\

~

RS8R
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Single DiskE®— R #7/z(&Single Disk Overwrite E— R TUERLTWSHBE . SRR Y
VEIMERBULLTCROA—RICNBEZBTIE. REOH—RERDHEF T, cniE. EER
ARV N ERFE UERICEFE IEHTIC, AT YEFERLZWSEICERTY, Single Disk
E—RZF/lFSingle Disk Overwrite E—RNICEAULTENINIFRE—RDRE I BV 3V EZSRUT
{f2Z\W, Duplicate®— R TUERAIE, PARY RIERRY VAU E 9, 5l 13 T 7RV RUNER
o varvESRLTIEEZN

Blackmagic Duplicator 4AKpOw 4%

BELRARNY NEPERT DRRIC FRIBEICIDNEN T LT LEDABWES, OV hO—IL/RILZOY Y
LItWB BB D FET Fle. TAY —Fr—V TEWEAL -T2y M B> TISRE TR LABRWLS. &
NIy hDIYO—/ILEOY I TEDIEFIESICERTT,

TLOCK iR ZFEZIL. £1 v boOy y#EEx M UCEML/ELcEExd, A hO—)LoOy
VEBIRT BICIETLOCK MY V2B RIBLIDZVENHZ/cH. T2y hOOy I ER>TRERLTL
ESFHEMILIFEESDE A,

Blackmagic Duplicator 4KZzOv 79 %:
Blackmagic Duplicator 4KD > cE—JL/SRILICH B TLOCK RY VERULET,

A=y hOOY I ZERIRTBICIE. TLOCKI MY Y2z RIBLLET, 2BERELIZE. 22V RO
Ay 7IEBERESNEY,

o [e] [e] o [e] o [e] [e]

REM [ ) (+]
LOCK [ | MENU
18 19 20 21 22 23 24 25
o

LOCK

Blackmagic Duplicator 4KOOY ~O—)L/IXRILEOY VT2 ET,
REBNC K DINERDFKIZEBAEE T,

BROI_y b 2T —F— iR
258 Bl EDSDA— RICINER L WG E . B D Blackmagic Duplicator 4K&E 7Y —F 1 —VEHK TEE

$TAY—F—VTERIZE BALETAESZEIZY D 5TLOOP) SDIARIY —THETE,
ZS5ICTREMOTE; 3RV —RBHATRS-42270 IV EFALTLIZY FNEDBENAEETT,

BRO1I=y N ETAY—F — VR
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#E# DBlackmagic Duplicator 4K%EF A Y —F 1 —ViEHKT 3!
DB-9ORYI Y —D—MRW BRI IUTZILT—TJILEFERLT. RPDIZY hDRS-422 "TREMOTE
OUTR—hZE RDIZY FDTREMOTE INJJR—MC#EEHHLE I, DB-9ARIT—DIUTFIL
T=IE. EELDIAVE 21— =3y /P ETARMEMERE TC—RNICAFOEETT,
BHDOI=ZyrDTLOOP, SDIEA%E2DHDI=y ~DSDIAAICERKUET,

NI TEBIFTET T I LD Z<DBlackmagic Duplicator 4K % ##: Lz W5 &1k, TREMOTE/LOOP,
HAHERODI=ZY D TREMOTE/LOOP) ABDICEHLTWEET,

(7 p— =71z
@) . AL=71zZvyh
LB e . REMyRY Y EAVICT B
- ; o 2 @ o 1DEIDIZY MWK T,
(S
p AL=71z=vh
O |y [AEE] cere :
[ABEL] e refe | REMIRS Y EAVICT BE
5 Q @@ @l - 1DRIDIZY MCREWE T,
\( <
p —_1—
@) e NARY—1=vh
S ccre e — 'REMyRF>ZATICLT.
E=e dE&e [ B O ¢ DAZYhDRIVEHTET
(@) L] <& ok 2 B 0@ = ANTOI=yhEIVIO-)L
TEFXT,

B# DBlackmagic Duplicator 4Kz 741 Y —F 1 —V I 2ICIF 1EBDOSDIL—THA%ZERDI=Y ADSDIAAIC
EERUEIL.FARICVIEED 'REMOTE I HAZRDIZ Y hDOTREMOTEI ASIICEERE L E T,

o) o) o o) o o) é
(@)
REM [ ) (+]
(@)
(@)
LoCK | | MENU
(@)

Fr—YTEINERAL =TIy MDREMRY V&I E,
1BEOIZY IS YE— IV MO—LOEBEICRDET,

AE IRTORAL—T2=Zv b0y rO—JL/ISXJITTREMJRY Y EBLTY E—
RO bAO—ILEBYHICULTLKEESW,TREMy MR YV IEBRICRZERTULET,
H5—EHTEENICRDET,

NRY—AZy WS ITRTOIZY MDY RO—)LTEDIEEERT B0 RINERDRIICT X MY ER
EISERBVWCLES AL—TJIAZY MY RAY =22y MRS TWRWEE N AY =22y hDREM,
IR ATICIR>TED AL =TIy RDTREMI TR YDAV ICIR>TWB ZEZER L TES L,

BREOIZyNETAY—F—VERE
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LCDX=31—58%F

Blackmagic Duplicator 4KOIRNTDEREF. A FA—)L/ISRKILDLCDAZ 12—V TRV EEST
EECTEEFIVIIRYVIFLCDDOM YA RICEBEINTED, LCDXZ 1 —ICRRSINHREICHIGU
TRIUET,

REDEE:
AV RA—=JLRRILOTMENURI VE L TLCDAZ 1 — R EZFRETE T,
AZa—DYITRRIVEFE > TAZ 1~ FET—RUET,
HREEERLUZS, TChangei AZ2—DY TRV EZBUET,
REZHEL. Seti 2 U TEBZRELE T,

BackyAZa—Y 7 RYVEBRBIF AZ2—Y—T VADIDHICEZDT. WO THEEZ X v/l
TEXF,HDWEAY MA—IL/SRILD TMENUI RS Y Z L TEHLCONR—LARIY—=VICRD £,

"Record] BRETIF.ETAHY —ADEE. YL —hDHRE. NUH—IEFEOB N/ EX. SDI
H—RDOTA—< v D AEETY,

EFAY—X (Video source)
FE&EIX. Optical Fiber SDI ModuleZ- > XA —=)LULTW3BE. SDIAN/ AT 71/\— ADDREIR
ICEARAUET,

ET—K
ZOREEEALTNBT—NEERLET

Duplicate (185)
BUETAZREFICINTOSDA—RICIEFLET,

Single Disk (BE—5 1 X%)

EICMDSDA—RICEZAHETV. FDSDA— RN TILICR>T25 ROFER T EERSDA—
RICUR SR Z L E T IRTDA— RN TILICHBB &, Duplicator 4KIZINEFEEIELE T, 8%
DAY TAY—Fr—VERLUTWBDEE IKEKIFRDDuplicator 4K TSI 1, IRTD
SDA—RM TR TEIELED,

Single Disk Overwrite (§i—7F ¢ XY F&Z)

MBI —TTIERLE T, 1EIRIMDOSDA—RICEEAHETV, FOSDAH— RN TILICKR
S5 ROFEAFBERSDA— RICIERERTELE T INTOA— RN TILICHEB &, Duplicator
AKIFBHDSDA—RICIL—FUTRED N FEITET,

d—7w% (Codec)

Blackmagic Duplicator 4K TOUSRICHER T2 —T v 7% H. 264 fcldH.265EMI—T v IS
BIRUET,

LCDAZa2—%FE
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BI-—TYIDOFMEITREZSRULTIILS L,

H.264

FEBICAFEREINTWSIERI—T v I T BEBE T 7MY XDV ANEBRTVWET,
BEIOEREICESNIEBAEKRIF. DB THHDRREZ TOH. 264 TCEBES N7 7L =B
ETEFY,

H.265

WHTENCEBEDOIA—T VI T, H264EHBRUTRAUET AT 71ILO YA XD BEEHE
NTWET, H265FEEEYUltra HDDEMBICEWTWET A BEICKEEDFLW 7h oz
TPN—RIz7HRBERIENGDET,

AE H.264EH.265DWCET 2FMIE. CONZaT7IILONNE VY325 R
LTiEE W,

Ew kL —k(Bit Rate)

EYyhL—rEEIF. SDOA—RECNBIIETADBRELREEZRELEI U TD3IDOATY 3>
MNEBERTEFT,

High
BINROEBEC.EEREDETAEBLWGEEDA T3,

Medium
SEBEDAA—I T, SDA—RICLDEZLDETAEZRIRULIZWSEDA TV 3,

-

ow
SEHERBDEZVWINED, SDA—RICHELBRIZDOETAZRFLUIWEEDA T 32,20
RERFAA—VERKRRICEES 5/chH BICRZXBEMI—F 77N ELZHBENHDET,

AE WEH.265TYOA—5—d. BRFOEMBT /O —%2FERALET.2FH . R/NER
DTF—FEC. BEEEDETAZNR TCEEIT . REX Lows lcLTH. FEAEDE
TAERCRERREDWNEIEN AT EETT,

ETA7A—YvhDEYRL—hk

Ultra HD
EvkL—k(Mb/s) EvkL—k(Mb/s)

ETFA7A—<vE EYvhL—MERE H.264 H.265

High 75 50
2160p60 Medium 66 38

Low 50 20

High 75 50
2160p59.94 Medium 66 38

Low 50 20

LCDAZa1—8&%E



EFAT7x—vvE

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

EFAT7A—TvE

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

EvhL—RMRE
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

EvbhL—RERE
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

Ultra HD

EvkL—k(Mb/s)
H.264

72
61

42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD

EvkL—K(Mb/s)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

EvkL—K(Mb/s)

H.265
48

32
16
30
20
10
30
20
10
25
18
10
25
18
10
25
18

10

EvkL—K(Mb/s)

H.265
20
15
10
20
15
10
20
15
10
20
15
10
20
15

10

LCDAZa1—8&%E
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EFAT7A—TYE

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

ETFA7A—<vb

625i50 PAL

525i59.94 NTSC

EvbhL—RERE
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

EYvhL—MRE
High

Medium

Low

High

Medium

Low

HD

EvkL—K(Mb/s)
H.264

36
28
18
28
20
1
28
20
1
24
16
9
24
15
8
24
15
8
25
17
9
25
17
9
20

14

SD
EvkL—bk(Mb/s)
H.264
18
12
6
20
14

EvkL—K(Mb/s)
H.265

20
15
10
15
1
7
15
1
7
15
10
6
15
10
6
15
10
6
12
10
8
12
10
8

12

EvkL—k(Mb/s)
H.265

1
8
6
12

LCDAZa1—8&%E
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NU A —IXER (Trigger)
NUH—RTE I NUH—INREEEE BN LE T, Thic kD, Blackmagic URSA Minife & Db d SDIE
BRI Y > % {F 57T, Blackmagic Duplicator 4K DRI E N —TE2LDICRDET,

None
MU — ISR BE = AL L E T,

SDI Start/Stop

CDATI 3w BFEING SE. Blackmagic Duplicator 4KIdSDIERRDUNERR Y > & # U1 BRIC
IR 2RI LTI,

B Z (£, Blackmagi URSA Minild. SDIHAZNUTEICNERNIA—ESEZEELTVET,
DIz AXZTINEFARY > % &, Blackmagic Duplicator 4KIZIREFEFIA L. BEISRR
IUHEBTENFEEEILELET, URSA MiniThUH —INSRIEEEA B ICT B DICREL R
TEIREIEHEDEFA UM L NI A —IERICTIGLTWBZDM DI ZERBLIEWEE L.
FTOMIBRDREAZ2—%FEALT. SDIFB/EIEN)T—INEFZzE LT 2RENGDET,

Timecode Run

FEALTWSSDI#EEASDIFEKR/EIE N A —IERICH S L TWRWEE. Blackmagic
Duplicator 4KW9 A A —REBRHUZSTICNIRERBTILORETEETHZIL. HB
SDIA X5 % Blackmagic Duplicator 4KICEHRLTHED . ZDHATH Record Runy ¥ L0—
Rics&RESn Wi, Blackmagic Duplicator 4KDUNSRBEIAE N H —CTEFE I, HXT TR
FEFEILTDE AL —RMNIEFZD T, Blackmagic Duplicator 4K TOURERHEIELE T,

INISIER ICEALRHEETI I ERT DEBRD YA LAO—RZRENTRecord Runylici>TW3
CEEBITHERUTKIESIVWFILAO—REENTRKZ (Time of day) JICRESINTWRIEER,
By AO— KA DS, Blackmagic Duplicator 4KANN U —IERESRIFTLES
DTREDIFTTLIREL,

H—KRD7x—<vk(Format Cards)

Blackmagic Duplicator 4KD 7+ —<w MEREZFEAITNIE. BR2EMDOH—RERRKICTA+—< vk
TEXY,

HN—RZT7A—IYv T35
2 bA—=JU/SRIILDTMENUIARY U TLCDAZ 2 — %S £ 9,
INFAZ2—Y TRV EBRUTINREREEREET,

EBEDERHNYIMRYVEHUT, "Format Cards;EBEANEFES — KU, TFormaty
REVEBUET,

N—RDT7A—I VI ZERIT DAV E—IDNRRINET, £l COREIFEDEEHZNEWD
EELRRINET, SDA—RICEULTRELWT —IDNASTWBIHEEIF. COBIEEETT
BHICT —9%/)\y I T7v7LTLIEE0,

TFormaty ZIR U TIREEEE LX 9, 'CancelyZ# LT TRecord R EICR 22 EEHTEEY,

H—=RKDTA =TV REINTWBE AT —FALEDT VI T =5 —DEELLARL. LCDICTZOY

LAN=HDRRENET N —RDTA =T YRR T UIES AT —FRA I —45 —HRICH

D, LCDAZ2— 74—V YD T VISR TEBREICIR S TcE WS T RIS ANNKRREINET,
TOK ; ZUET, A MO—JL/SRILDTMENURY VE B UL TR—LART U —=VICRDET,

LCDAZ1—8&%E



FSettingsy XZa—I&. DHCPDA /AT, IPPRLA Y TRYMNRAI TF—RITARERE.
Blackmagic Duplicator 4KDXy hT— U EDEEICHEALEY, Blackmagic Duplicator 4K& R
RO—2ICERT5E, TelnethEDQT —RN—FT+RHOERBY 7 hEF-T1zyvhzUE—FIv O~
IWTEET,

DHCP TON;

Fy hT—7#FRIC. Blackmagic Duplicator 4Kz BEINICREBRREICT 2L SR ETDHEIFTON
ICLET,D%END. Blackmagic Duplicator 4KM Ry b T —2 LDIRTOERFH T/ R EHER LT, IPFR
LAZREREU RELOBENECBWELS. ZOMDRY NI — VR EEERUET, CNIFIERICEBML
DEWVEET RY NIV REZHEI DORRICELETEET,

DHCP TOFF,
RYRT—UREZINTY 2T TAYMA—LLIZWNES, DHCPZTOFFIICY &, IPPRLA,
BIRYMNRID T— MO ARENTENZ2TILTANTELRT,

IPPRLRABTRY NI T =D zA
DHCPAYTOFF, IE > TV B A INSDREEVY =2 P TEBETEET,

BFITr—ILRDIREE:
EADYIIAZ 21— RV ZEFE>TERUCWEF 7 —I)LRZRIRL. "Change, ZH L %Y,

EADYIRMAZ 2 —RIVERUCBEEZ EFTFLES,VIMNRIVERBLI DEHES
AE—FTAICEBETEET,

"Save, ZIHUTEFEEZEELF T,

VIRAZ A —TRIVEFEN ZOMDY —T VRAIGEATRERLEEEZETLET,

IP Address

192.168. 24 .250

Confirm Set

LCDD SettingsiXA =2 —TRYRNT—VREEZLETED
DT, TelnetiREDH—R/—F 1 RHOEBY TR EEST
Blackmagic Duplicator 4KZJ>YhAO—)LTEXY,

L]

ETHERNET

O:
(o)

@)

UFZINFILDA—HFy hR— MEEBTBlackmagic Duplicator 4KZ Xy K7 —7ICEHEL TS W,

LCDAZa2—%FE
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FAAZ21—FRERIBEOEY R —M REBICNEKUT77IILOART. Ry NT— 7R WY 7 - o<
FDN=IavE FERDBlackmagic Duplicator 4KOBEEEFRRULET,

Blackmagic Duplicator Utility

Blackmagic Duplicator Utility/ 7 k7 = 7I&, Blackmagic Duplicator 4KORIBY 7T 7 DT v T
— R~ BT FAICINIILZ/}FEND T 7AINE T LTy VAR EDEBICFERALET . OV TR
Y1 F7%% > O—KUTBlackmagic Duplicator 4KZE7 v 77—k U, BRI EISHE SN/ HREZER
TEIEEBEHLET,

BRFI/N\—=3>0VT7hT 7, Blackmagic DesigntR—htE>d -4 oV O0—-RTEEXT,
www.blackmagicdesign.com/jp/support

macOSTHEY 7h0x 727V TT7—K9 3!
Blackmagic Duplicator UtilityZ% 7> O0—RUTHRELET,

T4 R A A=V %BIWTBlackmagic Duplicator Utility Installer&Z28 LEd, A7) —> D
BRICEVWET,

B H D Blackmagic Duplicator Utilityzx -1 > Ak —JL LTS, USB —JLTBlackmagic Duplicator
AKEAVE 21— —%ZERLET,

Blackmagic Duplicator UtilityZ&BIL FLWEREFI 127 Uy U TR EBERZHEEI,
Blackmagic Duplicator 4KlcE W=y 3vpRtanrcig4a. "'Update Nowy 71 Jv
NERINEFI RRSINEFAAVEI IV ILTRBY 7N 7E2 7Y I T—MUET,
Blackmagic Duplicator 4KICRHI DYV 7RI 7 NA Y AR—=ILENTWRBEIEALTINE
iFHDEE A

Windows TRV 7RIz 7 2T7Yv 7T —RT %!
Blackmagic Duplicator UtilityZ4 7> O—RKUTHELET,

R~ =27 )L&LUBlackmagic Duplicator Utility-f X k—Z—% &% Blackmagic Duplicator
Utility 7 ALY — DR TEE I A VAN —F—ZF TILI Uy I U BEICERRSNDIERICHE
STCAVAN=ILUET,

B # D Blackmagic Duplicator Utilityz - >~ —)LUL7z5, USBY —2JLTBlackmagic Duplicator
AKEDVE 21— —ZERLET,

Blackmagic Duplicator UtilityZ#&&I L. LWERE 7 IV Z 7 Uy U TR EEEZRAE X,

Blackmagic Duplicator 4Kl W=y gy aniziE &, "TUpdate Nowy 71 IV
NERREINFI RRSINETIAVEIVYILTABY 78T 7 27 v T7—MUET,

Blackmagic Duplicator 4KICRFIOV IR I T7HNA VAR —=ILENTWRBEIFAET D0
ZEFHDFEE A,

TPAINRB T LT 4w ASEBEDTEERD T, FEUEFR T 71 ILIE SR TRBICHBI TEE T, MFile Name
Prefix i fREMRY I A% Vv LT HILWARTIZ AN ULET, I T Blackmagic Duplicator 4K TR DY
Vw7 HIERT 2 77AINBIEARINA A UIc&RT. 7 Vv 7 ESHABOAMTOBF R INET,
INSOHFIFRERT )y TEITEBMULETD,

Blackmagic Duplicator Utility 58
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F BAL—TAZvhDUE—RMRIVEAVICUTHBYRY =22y DT 7AINE T L T4 I AR E S
BTEITEIETC.TAV—F—VERULCIRNTOIZY bDOWEFR T 7AIVICHERICRAU 7 7L &% ERBT
EEI . INICED VYUY T EINGRKT BRICINTDIZY MDIRTOA—RD T 7ML & EHE—T=E,

A7 3> DO0ptical Fiber SDI
ModuleZz1 VA M—=IL

SDIET AKX 7 7AN\—RBREATERLIZWESE. A 7> 3> D Optical Fiber SDI ModuleZ 1> ~—)L
LEYT, SMPTEEHDHSDBSFPH T 7A/N\—FJ 12— )L+ Y A~—/LATBET, Blackmagic Design
RFEIE CHEBATEEYI, EYa—/lIE. Blackmagic Duplicator 4KD Z/RRIVICABE SN 7 71/
— T —IIELAHFT, Optical Fiber SDI ModuleZ Y AR—)LF 2E& TVRFYRA—F1ADD
WeSDIETAZEREICRWT —J )L CRETELTIT REAEEBMOIIL—FET AR Y —E UTHER
FBRBIEHTELT,

3G-SDI/6G-SDIN T 7 A NN—REEEN T 7 A NN—V R T LEERBL TV ZNUEDRE— KRR EZN
BEFBEROYNMUBERDEY 2 —ILEAVAN—)LFTBIETAANEHEIB TEE T,

REM W

Ong o

#* 723> ®DO0ptical Fiber SDI ModuleZ+A Y AR—IL92ESDIETAEN T 7\ —REATER TEET,

Blackmagic Duplicator 4Kl R¥ICEHKINLETAORIY—EFERULETH. SDIEXTFA/N\—%
MAERLTWSEHE. LCDAZ2—D"Video Source; BE TEIRT B ENTEET, FMIE. BRE,
LI avESRLTIIZE W,

A7 3>®D0ptical Fiber SDI ModuleZz1 > A~—JL
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RS-4227>~0O-—)L

RS-4222 95 —RIE. Y UTZIILTyHF A MO—)LORBOEZEE T, 1980FEREN 5L L DROXFTEH
BENTWETBEZLDTYF UZFITAY— /T ITAY — BOEA— "X —Y 3 VBB RET
BRI TWET, Blackmagic Duplicator 4Kld, DAY V& —REHR—KLUTWSD T BEA— b X
—2aY UE—MIVNA—=ILIYRTART Y 12— VRV AT LA ZUCBRICT IV UIch o 21858
DARAZLAAY NO—LICEAAL ENTEET,

o«
oo~
oo
o—lon
—|o -

9 8 7 6

=S =S {5 =& Z N
(=) (+) ) (+) g
2 7 8 3 14,6,9

JE—MEAIRT Y —DRS-422UF—MEVEER

Blackmagic Duplicator 4K, R IZEEDSony™ME Y E— K~ RS-4227 v F AV MO —)LIR—hZEH L
THRD, RS-422FIEVE—FAVFA—F—ICELWE Y TERTEEY,

mROOE YT DI EFEREARETIN. F—JIILAEORUEYESREENENZNERINLTWS
NERBDETERTIEBROEBRNERLR > TR HRAILT —T I E2ERT 2B E R} ABEDOUT—
MEAERRZSE U, Transmit (Tx) E>HReceive (Rx) EVICIERINZIEEER LTS L,

ANEBRS-422 0> hO—F—% Blackmagic Duplicator 4KICIE#E T 52 & T AV hDRYVE T &7
AzZvbhZYE—FIVMO—-ILTEEY,

AEI>Y hO—Z—MDRS-4224 —7 )% Blackmagic Duplicator 4K®YE—k A S (REMOTE
IN) ICEERE LE T,

Blackmagic Duplicator 4K®D > ~A—JL/SKJLTIREM  EREINICUE— RV ER L,
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Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 ox1 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 ;:;::aadn of oaxr:)ce)x e
indicates append
4 - Preset/Select Control
0x40  O0x40  AutoMode Off Acknowledge Disabled ignored, Status bit
remembered
i d, Status bit
0x40  Ox4f AutoMode On Acknowledge Disabled lehiase st B
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

RS-4223>kO—JL
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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 = Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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 38.4 K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

1—YxyrEHATUYE—NIV MO

Blackmagic Duplicator 4Kl&. Blackmagic HyperDeck Ethernet Protocol D7 F X MAR—X - OAY YV K%
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BRABARILYV2—yavERFELTCAVE 21— —PERADON—RIF7IAVM—LT/NA X EE5IC
IEBXFPH#ftE cERAINZ KB YR T AN S Blackmagic Duplicator 4KV MA—)LTEE S B X
i Arduino¥-1703Y hA—2— NS BY—F Y MR—RT Y —)ILR EFEN BIRIN— R THRY
NAZXTEES VIR ZLOBEBENG D FNZENHERBRARI Y —ZBEH L TWET, Blackmagic
Duplicator 4KZ Y rA—ILF B ICIF A=Y XY MRSV —ILRDNRETT, TOTIIVIRIERY V%
BHUEY—ILREBNTEIEELTEET | ArduinoNA2700Y bA—F—dy b7y DB T M
HELBEBA—T VY =TT, ArduinoV 78Tz 7ETOT T30 Uiz#IE. Arduino% Blackmagic
Duplicator 4KD 1 —H Ry hR—KCEFT 27T TC. A2y OV bO—)LEZTICRHBTEEXT,

ArduinoX-170Y ~O—5—D7O7 SV 7ICiF —BNAECEBZFEALEI. A O—>—%70
723227 L. HyperDeck Ethernet Protocol%{#F LCBlackmagic Duplicator 4KADIY Y R&ERKY
A—TEFTHIR—RINTNEZIRTOITY RiE RR—I L&D Blackmagic HyperDeck Ethernet
Protocoli £y aviciEEicnTWLWEd,

ArduinolC i DIEER Y — )L RZBINT 52 & TARR BRINSFHERENER TEEIL.FZIE. WOy I %8B
I 1L, Blackmagic Duplicator 4KICRE DREICNFRZB IR LSOV NO—5—%2 7005300
TEFI DB EF VT —BROETAERT Y 1 — LIRS 2R EICERTY,

70/ OV —RIVRENS L ELDERTENEZSNE T ARLA—TRYy IV A—-F—%HRX
FLEIRUIBRICIE. ZORBZ B OBEIE LT

BlackmagicDuplicatorControl | Arduino 1.6.5

winclude <5PI.h>
#include <Fthernet hs

// tnter a MAL address and LV address for your controller below.
/4 The IP address will be dependent on your lecal network:

byte mac[] = {x90, OxAZ, @xDA, @x@F, @x17, @xEf};

byte ip[] - {192, 168, 28, 204}; //IP address of Ethernet Shicld
byte server[] = {192, 168, Z8, 85}; //1F address of Luplicator
EthernetClient client; //Give the ethernet client a name

void setup()
Fthernet hegin{mac, ip); //Start the Fthernet connection:

client.connect(server, 9993); /#Lonnect to Luplicator on port 9993

void loop()

while (client.availahle()) //Read the Duplicator Preamhle
{
char ¢ = client.read();
}
client. print("record: nome: CAMFRA1\xfa"); //Start Duplicator recording a clip named Camera 1
delay (6o ; /Mait a minute
client.print("stop’\x@u"); //5top recoding
while (1); //Do nothing until program starts again

}

mudem1421

Arduino& A —H Ry hY—)LRZERTZZDFID LS IC. AEBr—H xRy b
AvhO—>—%707 53299 3155(E HeperDeck Ethernet Protocol
V7 7LYAZERALTEIY MO—LICR BRIV RERBIRLTLIES W,
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EDOD4YRTDOI—RIERDR—IICEEHTNTWVWBDT, Arduino IDEICOE—&R—IANTEZET,
ZM— KR TArduinoh'Blackmagic Duplicator 4KICX UIXET 2V RIE, 19 BIERL. INiF%EE LIE
LT RIETAT ZLNRBT 2ETHDEVWSHAATT,

/*
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, 0xO0F, 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

1—HRy MERTUE—RIVRO—IL
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Blackmagic HyperDeck Ethernet Protocolld. 7FAMR=XDFOKIIL T, b&H &ldBlackmagic
HyperDeckT AV L D=4 —ZA—H Ry MR—MERATIVMO—ILT2eHICHARESINICEDTIHN
Blackmagic Duplicator 4KDOY hO—/LICHERATEET,

Blackmagic Duplicator 4KIZUXERD %

9578, HyperDeck Ethernet Protocol DI RNTHOIANY K

EREHDFEFHAM->TIDEI 3> TIE. HyperDeck Ethernet Protocol% Blackmagic Duplicator 4K

THERTHRICEEDHZIVY N ER

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

LULTWET,

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

1—HRyMEATUE—rIVNA—IL
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Command Command Description
configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.

n o«

configuration: video input: {*SDI", “optical”} Configures video input.

configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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}d«
{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
201 to 299.

1—HRyMEATUE—rIVNA—IL
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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

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}:e<

{Parameter}: {Value}d

{Parameter}: {Value}«

pa|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:«!
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 rejectede<

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.

1—HRyMEATUE—rIVNA—IL
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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!

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}
P

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> !

g

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

q q

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

</commands>

|

More XML tokens and parameters may be added in later releases.
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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”}«
To enable or disable dropped frames notifications:

notify: dropped frames: {“true”, “false”}d

Multiple parameters may be specified. If no parameters are specified, the server returns the current state

of all notifications:
209 notify: e
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}

o

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
P
Example of response from server:
204 device info:
protocol version: 1.8«
model: Blackmagic Duplicator 4K
unique id: 101112131415«
pu|

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}

|
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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.

Video Formats

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

SD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level
B 3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:
H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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Querying and updating configuration information

The "configuration" command may be used to query the current configuration of the deck:
configurationd
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:

configuration: record mode: {“Duplicate”, “SingleDisk”,
“DiskOverwrite” } «

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:

configuration: file format: {“H.264High”, “H.264Medium”, *“H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"}«!
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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 contrdler '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 1.2 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.

e
wrd

Video Format

B 216002997 25

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 lI'entrée 12G-SDI située sur la face arriere de l'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 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. Le Blackmagic Duplicator 4K prend également en charge les
modes d'images segmentées progressives et détecte automatiquement les formats 3G-SDI de
niveau A et de niveau B pour 1080p50, 1080p59.94 et 1080p60.

(@)

@)

Branchez votre source vidéo a I'entrée SDI. L'audio est intégré au signal vidéo SDI.
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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
deuxiéme 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
contrble 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
l IN LOOP OUT

REMOTE IN REMOTE OUT

G

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 ».
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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
1et 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 I'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 Blackmagic Duplicator 4K vérifie rapidement la carte. Lorsque la carte est préte
a enregistrer, le voyant d’état de I'enregistrement devient vert.
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QOrientez les contacts dorés de la carte vers I'écran et poussez délicatement la
carte dans le logement jusqu’a ce qu’elle soit completement insérée. Le voyant
d’état devient vert 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.
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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 macOS et Windows. Il est trés facile de formater votre support a
I'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 parametre 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 contrdle 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 contréle. Toutefois, nous vous recommandons de régler préalablement le
mode d’enregistrement, le codec et le débit car ils définissent le type d’enregistrement utilisé ainsi
que la durée et la qualité de votre enregistrement.

Le Blackmagic Duplicator 4K possede les modes d’enregistrement suivants :

= Duplicate : enregistre simultanément sur toutes les cartes SD.

* Single Disk : enregistre sur une carte SD a la fois, dans I'ordre. Lenregistrement s’arréte
lorsque la derniére carte est pleine.

= Single Disk Overwrite : enregistre sur une carte SD a la fois, dans I'ordre, et réécrit en
boucle continue.

Mode Duplicate

En mode Duplicate, le Blackmagic Duplicator 4K enregistre la méme vidéo simultanément sur toutes
les cartes SD.

Mode Single Disk

Le Blackmagic Duplicator 4K est un enregistreur idéal pour de nombreuses utilisations, par exemple
dans les domaines de la diffusion télévisée et de la sécurité. Il enregistre sur un logement pour carte
SD a la fois et, lorsque la carte SD est pleine, I'enregistrement se poursuit sur la suivante. En mode
Single Disk, I'enregistrement s'arréte lorsque toutes les cartes SD sont pleines. Comme le
Blackmagic Duplicator 4K est doté de 25 logements, vous pouvez facilement enregistrer pendant
une semaine entiére. Pour un enregistrement sans interruption, vous pouvez échanger les cartes
pleines par des cartes vides a tout moment.

Enregistrement
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Il est également possible de relier en chaine plusieurs Blackmagic Duplicator 4K pour des
enregistrements encore plus longs. Une fois que toutes les cartes sont pleines dans I'appareil
principal, I'enregistrement se poursuit sur le premier appareil esclave, puis en chaine sur tous les
autres appareils connectés. 'enregistrement s’arréte lorsque la derniére carte du dernier appareil
est pleine.

Mode Single Disk Overwrite

Lorsque le mode Single Disk Overwrite est activé, le Blackmagic Duplicator 4K retourne sur la
premiere carte lorsque la derniere carte est pleine. Lenregistrement n'est ainsi pas interrompu.
L'appareil enregistre sur un logement pour carte SD a la fois. Lorsque la carte SD de ce logement
est pleine, il formate la carte du logement suivant et poursuit I'enregistrement.

Ce mode ressemble au mode Single Disk, toutefois, 'appareil formate et enregistre en boucle, plutot
que de s'arréter lorsque la derniere carte est pleine. En mode Single Disk Overwrite, le Blackmagic
Duplicator 4K continue d’enregistrer jusqu’a ce que vous appuyiez sur Stop.

Sivous enregistrez en mode Single Disk ou en mode Single Disk
Overwrite, vous pouvez insérer des cartes SD vides a tout moment.
Le Duplicator 4K continuera d’enregistrer tant qu’il y aura des cartes avec
de I'espace libre dans un des 25 logements.

Pour régler le mode d’enregistrement :

Allumez le Blackmagic Duplicator 4K.

Appuyez sur le bouton Menu sur le panneau avant pour ouvrir le menu sur I’écran. Les
boutons multifonctions a c6té de I'écran s’allument pour indiquer les options dans le menu.
Appuyez sur le bouton multifonction Record.

Au bas de I'écran du menu Record, des points indiquent le nombre d’options disponibles.
Si vous souhaitez retourner au menu précédent, appuyez sur le bouton Back a n'importe
quel moment. Utilisez les boutons < et > pour passer d’'une option a l'autre.

Allez sur I'option Mode, et cliquez sur Change.

Appuyez sur le bouton Select pour utiliser le mode affiché. Le menu a I'écran indique
I'option sélectionnée.

Appuyez sur le bouton Back pour retourner au menu Record. Loption sélectionnée
s’'affiche.

Pour obtenir plus d’informations sur la liaison en chaine de plusieurs appareils, consultez les
sections « Liaison en chaine » et « Relier plusieurs Blackmagic Duplicator 4K en chaine ».

Si vous enregistrez un événement important en mode Single Disk ou
en mode Single Disk Overwrite, et que vous souhaitez retirer la carte SD avant
gu’elle ne soit pleine, il suffit d’appuyer sur le bouton Record pendant trois
secondes pour faire passer I'enregistrement sur la carte SD suivante. Lorsque
vous enregistrez en mode Duplicate, vous pouvez appuyer sur le bouton Append
Record. Pour en savoir plus, consultez la section « Ajout d’enregistrements ».

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.

Enregistrement
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Changer le codec:

Appuyez sur le bouton MENU
Appuyez sur le bouton multifonction Record pour accéder aux parametres d’enregistrement.
Entrez dans le paramétre Codec a I'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 contréle 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.

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 tres 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.
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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 systéme de fichiers exFAT.

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

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.

Vous trouverez ci-dessous une description de la couleur, de I'action et de I'état de chaque LED :

O Voyant vert fixe

Prét a enregistrer. Le voyant devient vert pour vous indiquer que la carte SD est préte
a enregistrer.

‘ Voyant rouge fixe
Enregistrement. Le voyant devient rouge lorsqu’un clip est en cours d’enregistrement.

\\/ i
>z Clignotement rouge
- .
% |\\ Enregistrement, mais la carte est presque pleine. Le voyant clignote lorsqu’il reste moins

de 3 minutes d’enregistrement sur la carte.

R Clignotement rapide du voyant rouge
A

",h\s Perte d’'images. La vitesse d’écriture de la carte SD n’est pas assez rapide par rapport
a la vitesse d’enregistrement.

O Voyant jaune fixe

Carte pleine, protégée en écriture ou probleme d’écriture. Lorsque le voyant est jaune
fixe durant I'enregistrement, il se peut que votre carte SD soit défectueuse, protégée en
écriture, pas encore formatée, ou qu'’il ne lui reste que 10 secondes d’espace disponibles.
Essayez de déplacer l'interrupteur de verrouillage sur Unlock, de réduire le débit,
d’utiliser une carte SD plus rapide, de la formater, ou de I'’échanger avec une autre carte.
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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 systemes 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.

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 ».

Ajout d'enregistrements

Lorsque vous enregistrez en mode Duplicate, si vous 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, vous pouvez enregistrer chaque élément
séparément et les rassembler dans un seul clip grace a la fonction Ajout d’enregistrements.

Enregistrez le premier clip a I'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. La seule chose a
considérer est |a taille de la carte et la durée des enregistrements.
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Appuyez sur le bouton + pour ajouter un nouveau clip au clip précédent.
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Lorsque vous enregistrez en mode Single Disk ou en mode Single Disk
Overwrite, il suffit d’appuyer sur le bouton Record pendant trois secondes pour faire
passer I'enregistrement sur la carte suivante et libérer la carte actuelle. C’est trés
pratique pour enregistrer immédiatement un événement important sans interrompre
'enregistrement. Pour plus d’informations sur les modes Single Disk et Single Disk
Overwrite, consultez la section « Régler le mode d’enregistrement ». Lorsque vous
enregistrez en mode Duplicate, vous pouvez appuyer sur le bouton Append Record.
Pour en savoir plus, consultez la section « Ajout d’enregistrements ».

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

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.

Verrouillage du Blackmagic Duplicator 4K
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Pour relier les Blackmagic Duplicator 4K en chaine :

Connectez le port REMOTE OUT RS-422 du premier appareil au port REMOTE IN du
deuxiéme appareil a l'aide d'un céble série doté d'un connecteur DB-9. Les cables 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 deuxiéme 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 I'appareil suivant.
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esclaves avec les
Pour relier davantage de Blackmagic Duplicator 4K en chaine, connectez la sortie boutons situés sur
LOOP a I'entrée SDI LOOP de I'appareil suivant. De la méme facon, connectez la le panneau avant.
sortie REMOTE a I'entrée REMOTE de I'appareil suivant.

o o o o o o é
L~
REM [ ] (+]
(@)
=]
LOCK | | MENU
(@)

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

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.

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 I'appareil maitre est désactivé
et que les boutons REM des appareils esclaves sont activés.

Relier plusieurs Blackmagic Duplicator 4K en chaine



Parametres du menu a I'écran

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

Pour régler les parameétres :
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 paramétre puis appuyez sur set pour confirmer le changement.

Vous pouvez annuler le changement en appuyant sur le bouton multifonction back afin de revenir
a l'action précédente. Vous pouvez également simplement appuyer sur le bouton MENU du
panneau de contrble 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.

Parametre Video source

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

Parametre Mode

Utilisez ce parameétre pour sélectionner un mode d’enregistrement :

Duplicate
Enregistre la méme vidéo simultanément sur toutes les cartes SD.

Single Disk

Enregistre sur une carte SD a la fois et, lorsque la carte SD est pleine, I'enregistrement

se poursuit sur la suivante. Quand toutes les cartes sont pleines, I'enregistrement s'arréte.
Lorsque plusieurs Duplicator 4K sont reliés en chaine, I'enregistrement continue sur
'appareil suivant jusqu’a ce que toutes les cartes SD soient pleines.

Single Disk Overwrite

Enregistrement en boucle. Enregistre sur une carte SD a la fois et, lorsque la carte SD est
pleine, I'enregistrement se poursuit sur la suivante. Quand toutes les cartes sont pleines,
le Duplicator 4K retourne sur la premiere carte SD et poursuit I'enregistrement.

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.

Parametres du menu a I'écran
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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 Ia taille des fichiers. La plupart des appareils de lecture de ces dix
derniéres 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 trés 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.

Parametre Bit Rate
Le parametre 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 intégré utilise la technologie de compression la plus
récente. Les enregistrements de vos images seront donc Iégers et de tres bonne qualité.
Méme en réglant le parametre sur la qualité la plus basse et avec une forte compression,
la qualité de l'enregistrement est tout de méme tres bonne.

Débits en fonction du format vidéo

Ultra HD
Format vidéo Parametre Bit Rate Débit (Mb/s) H.264 Débit (Mb/s) H.264
High 75 50
2160p60 Medium 66 38
Low 50 20
High 75 50
2160p59.94 Medium 66 38
Low 50 20

Parametres du menu a I'écran
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Format vidéo

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

Format vidéo

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

Parametre Bit Rate
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

Parametre Bit Rate
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium
Low
High
Medium

Low

Ultra HD

Débit (Mb/s) H.264
72
61
42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD
Débit (Mb/s) H.264
40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

Débit (Mb/s) H.264
48
32
16
30
20
10
30
20
10

25

Débit (Mb/s) H.264

20
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Format vidéo

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Format vidéo

625i50

525i59.94

Parametre Bit Rate
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

Parametre Bit Rate
High

Medium

Low

High

Medium

Low

HD

Débit (Mb/s) H.264
36
28
18
28
20
1
28
20
1
24
16
9
24
15
8
24
15
8
25
17
9
25
17
9
20

14

SD

Débit (Mb/s) H.264
18

12

6

20

14

Débit (Mb/s) H.264

20

Débit (Mb/s) H.264
"

8
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Parametre Trigger

Le parametre 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.

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

Si l'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 parametre 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 parameétre 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 l'enregistrement.

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

Parametres du menu a I'écran
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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.

DHCP On

Pour définir les parametres 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 'adresse IP et les autres parametres réseau pour éviter des conflits de
paramétrage. Cette option est tres fiable et permet de configurer facilement les paramétres 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

192.168 . 24 .250

Confirm Set

Le menu settings vous permet de modifier les paramétres
réseau afin de contréler le Blackmagic Duplicator 4K a I'aide
d'un logiciel de gestion tiers, tel que Telnet.

L]

ETHERNET

= O

@)

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

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

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

Pour mettre a jour le logiciel interne avec macOS :
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 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.
Cliguez 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 l'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 icobne update now s’affiche.
Cliguez 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.

Logiciel Blackmagic Duplicator Utility
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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 parametre 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.

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.

Si vous 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 contrbéle 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 contrdle a distance,
des systemes d’enregistrement automatisés ou tout autre contréle personnalisé que vous
souhaitez utiliser.
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Broches de la sortie RS-422.

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

Vous pouvez utiliser des cables a 9 broches standard dotés d’'un nombre équivalent de broches a
chaque extrémité. Si votre matériel est relié a I'aide de cébles 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 contrdler
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 contrbéle 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 compléete 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
0x21 | 0x02  Append Acknowledge Disabled command -an extra
PP 9 payload of 0xO0
indicates append
4 - Preset/Select Control
ignored, Status bit
0x40 0x40 AutoMode Off Acknowledge Disabled b
remembered
) ignored, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled
remembered
0x61 0x20 StatusSense StatusData Enabled
7 - Sense Reply
Please see “Status
Bits” sheet: Limited to
0x70 0x20 StatusData - =

9 bytes of status,
silently truncated
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Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte O 0 0 Cassette 0 0 0 0 Local
out

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 SeE'ECt 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 Setif 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

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 contrdler 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 contrble 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 contrdle 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 microcontroleurs de Arduino
s’installent facilement, ne coltent pas cher et disposent d’un code source ouvert. Une fois le logiciel
Arduino programmé, vous pouvez simplement connecter la carte au port Ethernet du Blackmagic
Duplicator 4K et commencer a contréler 'appareil immédiatement.

Les microcontréleurs Arduino sont programmeés 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.

BlackmagicDuplicaterControl | Arduine 1.6.5

#include <5PI.h>
#include <k et

// 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. 2041: //IP address of Ethernet Shield
byte server[] - {192, 188, Z8, &5}; #71F address of Uuplicator
EthernetClient client; /fGive the ethernat client a name
void setup()

in{mac, ipd; //Start the Cthernet connection:

client. co (server, 9993); //Conhect to Luplicator on port 9993
vaid loop()

vhile (client.available()) #/Read the Duplicator Preamble

i

char ¢ = client.read();

client. printCrecord: nome: CAMFRAT\xPa"); //5tart Duplicotor recording o clip nomed Comero 1
delay(60eea); /Mait a minute

client.print{“stop'\xéa”); //5top recoding

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

wino Uno on Jdevlcuusbmodeml 421

Lorsque vous programmez un controleur Ethernet externe, utilisez simplement les
commandes du protocole Ethernet indiquées ci-dessus pour contréler votre appareil.
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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, 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
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Le protocole Ethernet Blackmagic HyperDeck est un protocole textuel initialement écrit pour
contréler le port Ethernet intégré aux modéles HyperDeck Studio. Il peut, cependant, étre utilisé

pour contréler le Blackmagic Duplicator 4K.

Comme le duplicateur est uniguement 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

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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 nedn 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}<

|

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.
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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

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}:el

{Parameter}: {Value}<
{Parameter}: {Value}
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d!
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 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.
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}«!

P

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!

|
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke«!
unique id: 101112131415«
|

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:d

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}«!

._n
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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}«!
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.

Video Formats

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

sD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High

Contréle a distance via Ethernet

107



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”}«
pa}
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"}
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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 |'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 technigue » 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.

= Sur macOS, 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 8.1, 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.

= Sur Windows 10, 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.

Comment obtenir les dernieres 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.
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Avis reglementaires et informations
de sécurité

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

X

Ic

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.

Déclaration de ISDE Canada

Cet appareil est conforme aux normes canadiennes relatives aux appareils numériques
NMB-3 (A)

de Classe A.

Toute modification ou utilisation de ce produit en dehors de son utilisation prévue peut
annuler la conformité avec ces normes.

Cet équipement a été testé pour étre en conformité avec une utilisation prévue dans
un environnement commercial. Si cet équipement est utilisé dans un environnement
domestique, il peut provoquer des interférences radio.

Avis réglementaires et informations de sécurité
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Informations de sécurité

Pour une protection contre les décharges électriques, cet appareil doit étre connecté a une prise
secteur équipée d’'un conducteur de protection. En cas de doute, veuillez contacter un
électricien qualifié.

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

Ce produit 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 la 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 'opérateur. Toute opération d’entretien doit
étre effectuée par un centre de service Blackmagic Design.

Vous pouvez connecter des modules SFP fibre optique a certains produits. 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
* 12G-SDI: PL-TG10-311C

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

Déclaration de I’Etat de Californie
Ce produit est susceptible de vous exposer a des produits chimiques, dont le chrome hexavalent,

reconnu par I'Etat de Californie comme étant responsable de cancers, d'anomalies congénitales
ou d’autres effets nocifs sur la reproduction.

Pour de plus amples informations, veuillez vous rendre sur www.P65Warnings.ca.gov.

e -/—" Attention — Systéme de fusibles bipolaire/neutre
La source d’alimentation de cet appareil contient un fusible dans les conducteurs
de ligne et neutre. Elle est compatible avec le systeme de distribution électrique/
réseau de distribution d’électricité en Norvege.

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

La présente garantie ne saurait en aucun cas s'appliquer a des défauts, pannes ou dommages causés
par une utilisation inappropriée ou un entretien inadéquat ou incorrect. Blackmagic Design n’a en aucun
cas I'obligation de fournir un service en vertu de la présente garantie : a) pour réparer les dommages
résultant de tentatives de réparations, d’installations ou tous services effectués par du personnel non
qualifié par Blackmagic Design, b) pour réparer tout dommage résultant d'une utilisation inadéquate
ou d'une connexion a du matériel incompatible, c) pour réparer tout dommage ou dysfonctionnement
causés par I'utilisation de piéces ou de fournitures n‘appartenant pas a la marque de Blackmagic Design,
d) pour examiner un produit qui a été modifié ou intégré a d’autres produits quand I'impact d’une telle
modification ou intégration augmente les délais ou la difficulté d’examiner ce produit. CETTE GARANTIE
REMPLACE TOUTE GARANTIE EXPLICITE OU 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 2019 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 mdchten. 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 Innen beeindruckende Videoqualitat
und hohe Frameraten bei hinreichend niedrigen Datenraten, um preisgiinstige Speicherkarten fir lange
Aufnahmedauern verwenden zu kdnnen.

Der Blackmagic Duplicator 4K |&sst 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 1dsst sich Ihr Duplikator auch aus
der Ferne bedienen. Sie kdnnen sich sogar lhre eigene Steuerung nach Malk anfertigen, um lhr Gerat unter
Einsatz des HyperDeck Ethernet Protocol zu verwenden.

Der integrierte H.265-Echtzeit-Encoder zeichnet hochwertiges Video auf preiswerte SD-Karten in
Videoformaten bis zu Ultra HD 2160p/60 auf, d. h. Sie missen nicht die derzeit schnellsten Speicherkarten
verwenden, um Video in grandioser Ultra-HD-Qualitat aufzuzeichnen. Wir haben die aktuellste Blackmagic
Duplicator 4K Software in der Version 1.2 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 enthalt alle Informationen, die Sie zur Inbetriebnahme lhres
Blackmagic Duplicator 4K bendtigen.

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 lhren
Blackmagic Duplicator 4K. Indem Sie Ihre Software auf dem neuesten Stand halten, haben Sie stets Zugriff
auf neue aktuelle Features! Wenn Sie Software herunterladen, empfehlen wir lhnen, sich zu registrieren,
sodass wir Sie Uber neue Updates informieren kénnen, 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


http://www.blackmagicdesign.com/de
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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 Steuerungsanschltsse, an die
das jeweils ndchste Gerédt gekoppelt wird, ist das vollig unkompliziert. Dieser Abschnitt der
Bedienungsanleitung zeigt Ihnen im Einzelnen, wie Sie Ihren Blackmagic Duplicator 4K einrichten.
Dann kdnnen Sie sofort beginnen, auf mehreren SD-Karten simultan aufzuzeichnen.

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

Video Forma

B 5160p29.97

Sobald der Blackmagic Duplicator 4K
mit Strom versorgt wird, 6ffnet 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 lasst sich die
Tonaussteuerung lhres Quellvideos kontrollieren.

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

Die BNC-AnschliUsse fir ein- und ausgehendes SDI unterstiitzen Videosignale bis zu 12G-SDI, sodass
Sie SD-, HD- oder Ultra-HD-Videoquellen bis 2160p/60 Uber ein einziges BNC-Kabel verbinden
koénnen. So stimmt die durchgeschleifte Ausgabe immer mit Ihrem Quellvideoformat tberein und Sie
kdnnen das gleiche Signal an weiteres SDI-Videoequipment weiterleiten, bspw. wenn mehrere
Blackmagic Duplicator 4Ks in Reihe geschaltet sind. Uberdies unterstiitzt das Gerat progressive
segmentierte Frame-Modi und erkennt Level-A- und Level-B-3G-SDI-Formate fiir 1080p/50,
1080p/59,94 und 1080p/60.

© <€rce
® [ ] & d&=ze [

Schlieken Sie Ihre Videoquelle an den SDI-Anschluss
an. Der Ton ist in das SDI-Signal eingebettet
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Ihr Blackmagic Duplicator 4K unterstlitzt zwei Kandle mit eingebettetem SDI-Audio. Sie missen
bereits Giber den SDI-Videoeingang gekoppelte Tonquellen also nicht separat verbinden.

Sie kénnen die Audiopegel lhres Videos auf dem LCD-Homescreen kontrollieren.
Reihenschaltung

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

Schliefen Sie den RS-422-Ausgang (,REMOTE OUT") des ersten Blackmagic Duplicator 4K
an den Eingang des zweiten Geréts an. Wiederholen Sie diesen Vorgang fir 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 fir 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. Dricken Sie die REM-Tasten auf allen in Reihe
geschalteten Geraten, angefangen vom zweiten.

HINWEIS Achten Sie darauf, dass die REM-Taste am ersten Gerat ausgeschaltet ist, da
dieser Blackmagic Duplicator 4K alle weiteren Geréte in der Reihe steuert. Das erste Gerét,
dessen REM-Taste ausgeschaltet ist, fungiert als Mastereinheit. Jede an seiner Frontblende
gedrlckte Taste wirkt sich Giber 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 ausgeristete TV-Produkt kann als Mastereinheit fungieren, da dieses
Fernbedienungsprotokoll das branchentbliche MAZ-Steuerformat ist.

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

o el

REMOTE IN REMOTE OUT

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

(@)

Die REMOTE- und LOOP-Anschlisse dienen zur Reihenschaltung mehrerer
Blackmagic Duplicator 4Ks. Uber den LOOP-Anschluss des letzten Geréats 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 Geréte finden Sie im Abschnitt ,Reihenschaltung
mehrerer Dupliziergerate®.

Erste Schritte
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Der Blackmagic Duplicator 4K arbeitet mit gangigen SD-Karten der Klasse 10. Sie brauchen also nicht
in die schnellsten Karten auf dem Markt zu investieren. SD-Karten sind in jedem Kamerageschéaft
erhaltlich. SD-Karten der Klasse 10 gibt es sogar in manchen Superméarkten.

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 benoétigen.

So schieben Sie eine SD-Karte ein:

Halten die Karte mit den goldenen Kontakten in Richtung LCD und richten Sie sie an einem
der SD-Kartenschachte des Blackmagic Duplicator 4K aus.

Dricken Sie die Karte sanft in den Schacht, bis sie eingerastet ist. Sobald die Karte
aufnahmebereit ist, leuchtet die LED-Anzeige Uber dem Kartenschacht nach rascher
Uberpriifung der Karte griin.

s 1T
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Halten Sie die Karte mit den goldenen Kontakten in Richtung LCD und schieben
Sie sie sanft in einen der SD-Kartenschéachte, bis sie eingerastet ist. Sobald
Ihre Karte aufnahmebereit ist, leuchtet die LED-Statusanzeige griin

Um eine Karte zu entnehmen, ergreifen Sie sie an den Randern und ziehen Sie sie aus dem Schacht.

Vergewissern Sie sich beim Einfuhren einer Karte, dass sie nicht
schreibgeschitzt ist. Durch Umlegen des kleinen Plastikschalters an der linken
Kartenseite zu den Anschllssen hin, l&sst sich der Schreibschutz aufheben. Nach
erfolgter Aufzeichnung konnen Sie den Schreibschutz der Karte wiederherstellen,
indem Sie den Schalter in seine Abwartsposition zurlicklegen.

Formatieren von SD-Karten

Ehe die Aufzeichnung losgehen kann, missen Sie lhre SD-Karten zunachst in exFAT formatieren.
Das ist ein mit macOS- und Windows-Computern kompatibles Format. Ihre Datentrager lassen sich
anhand der ,Format“-Funktion Ihres Blackmagic Duplicator 4K bequem formatieren. So kdnnen auf
einem Gerat bis zu 25 SD-Karten gleichzeitig formatiert werden.
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So formatieren Sie Ihre SD-Karten mit dem Blackmagic Duplicator 4K:

Dricken Sie die MENU-Taste (Men() auf dem Bedienfeld.

Driicken Sie unter den erleuchteten Meni-Multifunktionstasten auf beiden Seiten des LCDs
auf ,Record” (Aufzeichnen).

Driicken Sie die linke Pfeiltaste, um die Einstellung ,Format Cards® (Karten formatieren)
auszuwahlen. Dricken Sie dann unten rechts im LCD-Meni auf ,,Format® (Formatieren).

Nun erscheint ein Warnfenster und fordert Sie auf, das Format zu bestatigen. Driicken 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*

Dricken Sie die MENU-Taste im Bedienfeld, um zum Homescreen zurlickzukehren.

Fir den Einstieg war das schon alles. Nun sind lhre Video- und Audioquellen angeschlossen und lhre
SD-Karten formatiert — damit sind Sie startklar furs Aufzeichnen!

Die Formatierung von SD-Karten verschiedener Machart und Groke vollzieht sich ggf.
in unterschiedlichem Tempo. Manche Karten sind also schneller fertig formatiert als andere.

Aufzeichnen

Durch Driicken der Aufnahmetaste im Bedienfeld konnen Sie sofort aufzeichnen. Wir raten lhnen
jedoch, vorher den Aufzeichnungsmodus, den Codec und die Bitrate vorzugeben, denn diese Werte
bestimmen die zu verwendende Art sowie die Dauer und Qualitat Ihrer Aufzeichnung.

Der Blackmagic Duplicator 4K verflugt Uber folgende Aufzeichnungsmodi:

= Duplicate: auf alle SD-Karten gleichzeitig aufzeichnen

= Single Disk: auf eine SD-Karte nach der anderen aufzeichnen und die Aufnahme stoppen,
wenn die letzte Karte voll ist

= Single Disk Overwrite: auf eine SD-Karte nach der anderen aufzeichnen und in einer
Endlosschleife Uberschreiben

Duplicate Mode

Im ,Duplicate“-Modus zeichnet der Blackmagic Duplicator 4K dieselben Videoinhalte auf alle SD-
Karten gleichzeitig auf.

Single Disk Mode

Der Blackmagic Duplicator 4K eignet sich ideal als Logging-Rekorder fiir eine Vielzahl von
Anwendungen von TV-Broadcasts bis hin zu Uberwachungskameras. Er zeichnet jeweils auf einen
SD-Schacht auf. Ist die darin befindliche SD-Karte voll, wird die Aufzeichnung im nachsten
verflgbaren Schacht fortgesetzt. Im ,Single Disk“-Modus stoppt der Blackmagic Duplicator 4K die
Aufnahme, sobald alle SD-Karten voll sind. Mit SD-Karten in allen 25 Kartenschéchten kdnnen Sie
ohne Weiteres eine Woche lang aufnehmen. Fir eine fortlaufende ununterbrochene Aufzeichnung
kdnnen Sie volle Karten jederzeit durch leere ersetzen.

Bei Reihenschaltung mehrerer Dupliziergerate konnen Sie sogar noch langer aufnehmen. Sobald alle
Karten im Master-Gerét voll sind, wird die Aufnahme auf allen angeschlossenen Slave-Geraten
fortgesetzt, bis auch diese voll sind. Die Aufnahme stoppt, wenn die letzte Karte im letzten

Gerat voll ist.

Aufzeichnen
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Single Disk Overwrite Mode

Im ,Single Disk Overwrite“-Modus kann der Blackmagic Duplicator 4K mit zwei oder mehr SD-Karten

in Endlosschleife aufzeichnen und immer wieder zur ersten Karte zurtickspringen, wenn die letzte voll
ist. Es wird jeweils in einem SD-Schacht nach dem anderen aufgezeichnet. Sobald eine SD-Karte voll
ist, formatiert das Gerét die Karte im nachsten verfligbaren Schacht und zeichnet weiter auf diese auf.

Dieser Modus ahnelt dem ,Single Disk“-Modus, jedoch formatiert und zeichnet das Gerat in
Dauerschleife auf anstatt nach der letzten vollen Karte zu stoppen. Im ,,Single Disk Overwrite“-Modus
zeichnet Ihr Blackmagic Duplicator 4K unbegrenzt lange auf, bis sie ,Stop“ driicken.

Bei der Aufzeichnung im ,Single Disk“- oder ,Single Disk Overwrite“-Modus kénnen
Sie jederzeit neue SD-Karten mit freiem Speicherplatz einschieben. Der Blackmagic
Duplicator 4K setzt die Aufnahme so lange fort, wie es freien Speicherplatz auf einer Karte
in einem der 25 Schachte gibt.

So geben Sie einen Aufzeichnungsmodus vor:
Versorgen Sie den Blackmagic Duplicator 4K mit Strom.

Driicken Sie die ,Menu“-Taste am vorderen Bedienfeld, um das LCD-Menti zu &ffnen. Uber
die beleuchteten Multifunktionstasten neben dem LCD gelangen Sie zu verschiedenen
Mentoptionen. Dricken Sie die Multifunktionstaste ,Record” (Aufzeichnen).

Die Punkte am unteren Rand des LCD-Einstellungsmenus ,Record® zeigen an, wie viele
Optionen verflgbar sind. Um zu einem beliebigen Zeitpunkt zur vorherigen Meniiebene
zurlickzukehren, driicken Sie die Taste ,Back® (Zuriick). Verwenden Sie die Pfeiltasten, um
durch die Optionen zu scrollen.

Navigieren Sie zur Option ,Mode* (Modus) und driicken Sie ,Change® (Andern).

Dricken Sie ,Select® (Auswahlen), um den derzeit angezeigten Modus zu verwenden. Das
LCD-Ment zeigt Innen die ausgewahlte Option an.

Dricken Sie die ,,Back“-Taste, um zum Einstellungsmenu ,Record” zurtickzukehren. Die
ausgewadhlte Option wird nun angezeigt.

Weitere Informationen zur Reihenschaltung mehrerer Dupliziergeréate finden Sie in den
Abschnitten ,Reihenschaltung® und ,Reihenschaltung mehrerer Dupliziergerate®.

Sollten Sie bei der Aufzeichnung einer wichtigen Veranstaltung im ,Single Disk®- oder
,Single Disk Overwrite“-Modus eine SD-Karte entfernen wollen, bevor diese voll ist, driicken
Sie einfach die Aufnahmetaste und halten Sie diese drei Sekunden lang gedrlickt, um die
Aufnahme auf der nachsten SD-Karte fortzusetzen. Bei der Aufzeichnung im ,,Duplicate®-
Modus konnen Sie die Taste ,Append Record” drlicken. Weitere Informationen finden Sie
unter ,Aufnahme anfligen®.

Ihr Blackmagic Duplicator 4K kann Dateien unter Verwendung der Komprimierungscodecs H.264
oder H.265 aufzeichnen. Standardmafkig komprimiert der Duplicator 4K mit H.264.

So dndern Sie den eingestellten Codec:
Dricken Sie die MENU-Taste (Men().

Dricken Sie die Multi-Funktionstaste neben ,Record®, um die Aufnahmeeinstellungen
zu offnen.

Aufzeichnen
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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 bestatigen. Alternativ kénnen Sie die Einstellungen auch
mit der MENU-Taste bestatigen. Diese flihrt 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.

Den richtigen Codec auswahlen

Fir optimale Kompatibilitat empfehlen wir den H.264-Codec. Darum haben wir dem
Blackmagic Duplicator 4K standardmafig den H.264-Codec vorgegeben.

Fir hochwertiges Ultra-HD-Video und kleinere Dateigrofken 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 gunstiger, da geringere Bitraten und Dateigrofen fur die jeweilige Bildqualitat
anfallen. Wo es bei einem Projekt auf Kompatibilitat ankommt, ist H.264 hingegen eine
grofkartige Auswabhl.

Ilhr 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 DateigroRen ist die Bitrate auf den Mittelwert ,Medium* eingestellt. Uber das
LCD-Ment kdnnen Sie diese Einstellung jedoch bequem &andern.

So dndern Sie die eingestellte Bitrate:
Dricken Sie die MENU-Taste (Men().

Drlcken Sie die Multi-Funktionstaste neben ,Record®, um die Aufnahmeeinstellungen
zu offnen.

Benutzen Sie die Pfeiltasten, um in die Einstellung ,Bit Rate“ zu gelangen und drticken 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 kénnen Sie die Einstellungen auch mit
der MENU-Taste bestatigen. Diese fuhrt Sie anschliekend zurlick zum Homescreen.

HINWEIS Hohere Bitraten ergeben hochwertigere Aufzeichnungen, fiillen 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 gewlnscht.

Deshalb zahlt sich etwas Experimentieren mit verschiedenen Bitraten aus, damit Sie genau
die gewlinschte Bildqualitat bei moglichst kleinen Dateigrofken erzielen.

Aufzeichnen
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Um mit der Aufzeichnung zu beginnen, driicken Sie die Aufnahmetaste im Bedienfeld. Wahrend der
Aufzeichnung leuchten die LED-Statusanzeigen fir den jeweiligen Steckplatz rot auf. Wird die
Aufzeichnung angehalten, leuchtet die LED-Statusanzeige griin. Dies zeigt an, dass die Aufzeichnung
erfolgreich war und die Karte fur die Aufzeichnung eines weiteren Clips bereit ist. Ihre
Aufzeichnungen kénnen Sie mihelos Uber den SD-Kartensteckplatz oder -Leser eines Computers
oder auf einem HDMI-Fernseher Uberprifen, vorausgesetzt dieser unterstiitzt SD-Karten und das
exFAT-Dateisystem.

o o o o 6
=~ = =~
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Dricken Sie die Aufnahmetaste, um mit der Aufzeichnung zu beginnen. Die Status-LEDs tber
jedem Steckplatz leuchten nun rot. So wissen Sie, dass die SD-Karten aufzeichnen

Die Status-LEDs Uber jedem Steckplatz leuchten in unterschiedlichen Farben, um Ihnen den
jeweiligen Status des Steckplatzes anzuzeigen. Wenn Sie bspw. eine SD-Karte einfiihren, 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:

O Konstantes Griin

Bereit zur Aufzeichnung. Die LED leuchtet griin und zeigt damit an, dass die SD-Karte
aufnahmebereit ist.

‘ Konstantes Rot

Zeichnet auf. Die LED leuchtet durchgehend rot, solange ein Clip aufgezeichnet wird.

:\l /,  Rotblinkend

Zeichnet auf und die Karte ist fast voll. Die LED blinkt, wenn auf der Karte weniger als 3
Minuten Speicherplatz verfligbar sind.

MY, Schnell Rot blinkend

3 Einzelbilder werden ausgelassen. Die Schreibgeschwindigkeit der SD-Karte ist zu langsam und
entspricht nicht der Aufnahmegeschwindigkeit.

O Konstantes Gelb
Karte voll, schreibgeschiitzt oder Schreibfehler aufgetreten. Wenn die LED wéhrend der
Aufzeichnung durchgehend gelb leuchtet, kann es sein, dass Ihre SD-Karte fehlerhaft,
schreibgeschiitzt, noch nicht formatiert ist oder weniger als 10 Sekunden Speicherplatz
verbleiben. Versuchen Sie, die Karte zu entsperren, die Datenrate zu verringern, sie zu
formatieren oder sie gegen eine schnellere SD-Karte auszutauschen.

Auch wenn der Duplizierer versuchen wird, das Dateisystem auf jeder Karte in Ordnung und

bereitzuhalten, falls eine Karte wéhrend des Aufzeichnungsvorgangs entfernt wird, ist es wichtig, dass
Sie keine Karte entfernen, wahrend Ihr Blackmagic Duplicator 4K aufzeichnet. Das liegt daran, dass
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einige Betriebssysteme, die zum Anzeigen der Karte benutzt werden, nicht so zuverlassig sind wie
andere und die Aufzeichnung dadurch fiir beschadigt halten. Demnach ist es immer sicherer, die
Aufzeichnung zu stoppen, bevor die Karte entfernt wird. Wenn Sie dennoch die Méglichkeit haben
mochten, Karten bereits an Menschen verteilen zu kdnnen, bevor eine Veranstaltung abgeschlossen
ist, ist es ratsam, mehrere Duplizierer einzusetzen. Auf diese Weise kénnen Sie die Aufzeichnung mit
einem Gerat beenden und die Karten von diesem Geréat verteilen. Die Ubrigen Gerate kbnnen so
weiterhin aufzeichnen.

SD-Karten der Geschwindigkeitsklasse 10 eignen sich zur Aufzeichnung aller von
Ihrem Blackmagic Duplicator 4K unterstitzten Bitraten. Wenn nétig kdnnen Sie jedoch auch
bei geringeren Datendurchsatzraten mit weniger schnellen Karten aufnehmen. Beispiel: Es
soll Uber einen langeren Zeitraum hinweg Footage von Sichertheitskameras aufgenommen
werden, es wird aber keine Videohochstqualitat bendtigt. Wir empfehlen immer, eine
Testaufnahme vorzunehmen, damit Sie sichergehen konnen, dass lhre SD-Karte die
Videoaufzeichnung in lhrer vorgegebenen Bitrate meistert. Weitere Informationen zu den
Geschwindigkeitsklassen von SD-Karten finden Sie unter ,Einschieben und Formatieren von
SD-Karten® im Abschnitt ,Erste Schritte®.

Aufnahme anfligen

Bei der Aufzeichnung im ,Duplicate“-Modus wollen Sie moglicherweise einen neuen Clip aufzeichnen
und diesen an einen vorherigen Clip anfiigen, um beide zusammen als einzelnen Clip anzuzeigen.
Vielleicht mdchten Sie ja eine Veranstaltung mit mehreren separaten Auftritten aufzeichnen. Wenn
Sie jeden Auftritt einzeln aufzeichnen, jedoch alle zu einem einzigen Clip zusammenfligen wollen,
kann Ihnen die Funktion ,Append Record® (Aufnahme anfligen) dabei behilflich sein.

Zeichnen Sie den ersten Clip wie gehabt mithilfe der Aufnahmetaste auf. Dricken Sie die
Stopptaste.

Wenn der nachste Auftritt beginnt, driicken 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.

Dricken 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®“ kdnnen Sie eine unbegrenzte Zahl
an Clips an den ersten Clip anfiigen. Dabei sollten Sie nur die Speicherkapazitat der Karte
und Aufzeichnungsspannen bedenken.

|

LocK | MENU

0000

= =

Driicken Sie die Taste ,Append Record® erneut, um dem soeben
aufgezeichneten Clip einen weiteren hinzuzuftigen.
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Bei der Aufzeichnung im ,Single Disk“- oder ,Single Disk Overwrite“-Modus kénnen
Sie die Aufnahmetaste driicken und drei Sekunden gedrickt halten, um die Aufzeichnung
auf der nachsten Karte fortzusetzen. Damit geben Sie die aktuelle Karte frei. Das ist
praktisch, wenn Sie unmittelbar nach einer wichtigen Veranstaltung auf die Aufnahme
zugreifen wollen, ohne die Aufzeichnung zu stoppen. Weitere Informationen zu den ,Single
Disk“- und ,Single Disk Overwrite“-Modi finden Sie im Abschnitt ,Einstellen des
Aufzeichnungsmodus®. Bei der Aufzeichnung im ,Duplicate“-Modus kdnnen Sie die Taste
~Append Record” driicken. Weitere Informationen finden Sie unter ,Aufnahme anfigen®.

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-Geréte 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 gedriickt gehalten werden muss.

So sperren Sie einen Blackmagic Duplicator 4K:
Dricken Sie die LOCK-Taste im Bedienfeld lhres Blackmagic Duplicator 4K.

Um das Gerét zu entsperren, halten Sie die LOCK-Taste gedrickt. Nach zwei Sekunden wird
das Gerat entsperrt.

o
o
o
o
o
o
o
o

REM o (+]
LOCK | | MENU
18 19 20 21 22 23 24 25
o
LOCK

Mit der Sperrung Ihres Blackmagic Duplicator 4K stellen Sie sicher,
dass eine Aufzeichnung nicht versehentlich gestoppt wird

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 Gerate Uber ihren jeweiligen

SDI-Durchschleifverbinder mit ein und demselben Videosignal gespeist. Gleichzeitig kommunizieren
sie Uber ihre Fernsteuerungsanschlisse und das RS-422-Protokoll.
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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 gangiges serielles Kabel mit
DB9-Verbindern. Serielle Kabel mit DB9-Verbindern sind bei einem Fachhandler fir
Computer oder Videoausristung in Ihrer Nahe erhaltlich.

Verbinden Sie nun den SDI-Durchschleifausgang (,LOOP®) des ersten Gerats mit dem
SDI-Eingang des zweiten Geréts.

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.

(@) Slave-Gerat

Schalten Sie ,Remote”

ein, damit es dem
(@) vorgeschalteten Gerat folgt
(@) Slave-Gerat

Schalten Sie ,Remote”

ein, damit es dem
(@) vorgeschalteten Geréat folgt
(@) Mastereinheit

Schalten Sie ,Remote”

aus und benutzen Sie die
(@) Tasten an diesem Gerat zur

Steuerung aller Geréte

Um mehrere Blackmagic Duplicator 4Ks in Reihe zu schalten, verbinden
Sie einfach den LOOP-Ausgang eines Geréts mit dem SDI-Eingang eines
weiteren Geréts. Koppeln Sie nach dem gleichen Schema den REMOTE-
Ausgang eines Gerats an den REMOTE-Eingang eines zweiten Gerats

[e] [e] o [e] o [e]

LOCK [ ] MENU

0000

Dricken Sie bei jedem Slave-Geréat dieser Reihenschaltung
auf die jeweilige REM-Taste (Remote), damit alle Uber
das Ausgangsgerat gesteuert werden kdnnen

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.

Es empfiehlt sich, vor der eigentlichen Aufzeichnung eine Testaufzeichnung durchzufiihren, um
sicherzustellen, dass alle Gerate auch tatsachlich 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-Gerdte mussen jedoch aktiviert sein.
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LCD-Mentueinstellungen

Die Einstellungen lhres Blackmagic Duplicator 4K kdnnen allesamt Uber das Bedienfeld und das
LCD-Ment 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 &ndern Sie Einstellungen:
Dricken Sie die MENU-Taste im Bedienfeld, um die LCD-Menueinstellungen aufzurufen.
Benutzen Sie die MenU-Multifunktionstasten flr die Meninavigation.

Wenn Sie eine Einstellung ausgewahlt haben, driicken Sie Menu-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* (Zuriick)
verwerfen. Dies flihrt Sie zum vorherigen Schritt des Menipfads zurlick. Alternativ kénnen Sie durch
Driucken 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 lhre SD-Karten formatieren.

Videoquelle

Sofern ein Glasfaser-SDI-Modul installiert ist, knnen Sie im Einstellungsment ,Video Source”
zwischen dem SDI-Eingang und dem Glasfasereingang wéhlen.

Modus

Mit dieser Einstellung wahlen Sie den Aufzeichnungsmodus aus:

Duplicate

Dieselben Videoinhalte auf alle SD-Karten gleichzeitig aufzeichnen.

Single Disk

Auf eine SD-Karte nach der anderen aufzeichnen und zur néchsten verfligbaren SD-Karte
wechseln, sobald die SD-Karte voll ist. Wenn alle SD-Karten voll sind, stoppt der Blackmagic
Duplicator 4K die Aufzeichnung. Sind mehrere Geréte in Reihe geschaltet, wird die Aufnahme
so lange auf dem nachsten Blackmagic Duplicator 4K fortgesetzt, bis alle SD-Karten voll sind.

Single Disk Overwrite

In einer Endlosschleife aufzeichnen. Auf eine SD-Karte nach der anderen aufzeichnen und
zur nachsten verfligbaren SD-Karte wechseln, sobald die SD-Karte voll ist. Wenn alle Karten
voll sind, springt der Blackmagic Duplicator 4K wieder zur ersten SD-Karte zurlick und setzt
die Aufnahme fort.

Codec

Uber diese Einstellung geben Sie vor, ob |hr Blackmagic Duplicator 4K mit dem Kompressionscodec
H.264 oder H.265 aufzeichnet.
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Nachstehend werden die beiden unterschiedlichen Codecs beschrieben.

H.264

Ein sehr gebrauchlicher Kompressionsstandard, der einen guten Kompromiss zwischen
Bildqualitat und Dateigroke erzielt. Das Gros der in den letzten 10 Jahren hergestellten
Playbackgeréate kann in diesem Codec aufgezeichnete Dateien mit mindestens bis HD

aufgelostem Video anzeigen.

H.265

Dieser hocheffiziente Kompressionsstandard reduziert die Grofe 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 tber die Unterschiede zwischen H.264 und H.265
finden Sie im Abschnitt ,Aufzeichnen® in dieser Bedienungsanleitung.

Bitrate

Anhand der Bitrate wird festgelegt, wie viel und in welcher Qualitat Video auf lhre SD-Karten
geschrieben werden kann. Sie kénnen zwischen drei Optionen wahlen.

High
Wahlen Sie ,High® (Hoch), wenn Sie sich fur Video von hochster Qualitat und geringster
Kompression entschieden haben.

Medium
Wahlen Sie ,Medium*® (Mittel), wenn Sie Video von langerer Dauer aber dennoch sehr guter
Quialitat auf Ihre SD-Karten aufzeichnen wollen.

Low

Wahlen Sie ,Low®, (Niedrig) wenn Sie Video von langer Dauer aufzeichnen wollen und nicht
die hochste Qualitat benotigen. 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
kleinstmdglichen Datengrofke. Die Qualitat Ihrer Aufzeichnung wird sogar dann
noch sehr gut sein, wenn Sie die niedrigste Qualitatseinstellung mit der hochsten
Komprimierung wahlen.

Bitraten fiir Videoformate

Ultra HD
Bitrate (Mbit/s) Bitrate (Mbit/s)

Videoformat Bitraten-Einstellung H.264 H.265

Hoc 75 50
2160p60 Mittel 66 38

Niedrig 50 20

Hoc 75 50
2160p59.94 Mittel 66 38

Niedrig 50 20
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Videoformat

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

Videoformat

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

Bitraten-Einstellung
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel

Niedrig

Bitraten-Einstellung
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel

Niedrig

Ultra HD

Bitrate (Mbit/s)
H.264

72
61

42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD

Bitrate (Mbit/s)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

Bitrate (Mbit/s)
H.265

48
32
16
30
20
10
30
20
10

25

Bitrate (Mbit/s)
H.265

20
15
10

20
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Videoformat

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Videoformat

625i50 PAL

525i59.94 NTSC

Bitraten-Einstellung
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel
Niedrig
Hoc
Mittel

Niedrig

Bitraten-Einstellung
Hoc

Mittel

Niedrig

Hoc

Mittel

Niedrig

HD

Bitrate (Mbit/s)
H.264

36
28
18
28
20
1
28
20
1
24
16
9
24
15
8
24
15
8
25
17
9
25
17
9
20

14

SD

Bitrate (Mbit/s)
H.264

18
12
6
20

14

Bitrate (Mbit/s)
H.265

20
15

10

Bitrate (Mbit/s)
H.265

"

8
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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-Geréaten —
wie bspw. der Blackmagic URSA Mini — auslosen.

None
Wahlen Sie ,None“ (Keine), um die Aufnahmeauslésung zu deaktivieren.

SDI Start/Stop
Wenn ,SDI Start/Stop* ausgewaéhlt ist, beginnt Ihr Blackmagic Duplicator 4K mit der
Aufzeichnung, sobald die Aufnahmetaste an einem anderen Gerét gedrickt wird.

Die Blackmagic URSA Mini sendet bspw. tUber ihre SDI-Ausgange immer ein Trigger-Signal.
Wenn Sie also die Aufnahmetaste an lhrer Kamera betéatigen, beginnt Ihr Blackmagic
Duplicator 4K mit der Aufzeichnung. Driicken Sie die Aufnahmetaste erneut, wird die
Aufzeichnung unterbrochen. Um die Aufnahmeausldsung der URSA Mini zu aktivieren,
brauchen Sie keine Einstellungen vornehmen. Sollten Sie jedoch andere SDI-Geréte
verwenden wollen, die die Aufnahmeausldserfunktion unterstiitzen, miussen Sie ,SDI Start/
Stop® im Einstellungsment lhres jeweiligen Geréts aktivieren.

Timecode Run

Sollte Ihr SDI-Equipment die Aufnahmeauslosung ,,SDI Start/Stop* nicht unterstiitzen, kdnnen
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
Ihren 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 wiirde
so die Aufzeichnung lhres Blackmagic Duplicator 4K permanent auslosen. Und das mochten
Sie ja sicherlich nicht.

Formatierung von Karten

Mit der Formatierungsfunktion Ihres Blackmagic Duplicator 4K kdnnen Sie bis zu 25 Karten
gleichzeitig formatieren.

So formatieren Sie lhre Karten:
Dricken Sie die MENU-Taste im Bedienfeld, um das LCD-Men( zu offnen.

Uber die Menii-Multifunktionstaste neben ,Record“ gelangen Sie in die
Aufzeichnungseinstellungen ,,Record®.

Navigieren Sie mit der linken und rechten Pfeiltaste zur Einstellung ,Format Cards® (Karten
formatieren) und dricken 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 mdchten, erstellen
Sie zunachst ein Backup, bevor Sie mit der Formatierung fortfahren.

Bestatigen Sie den Vorgang mit ,Format” (Formatieren). Alternativ kdnnen 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.

Driicken Sie ,OK® Driicken Sie dann die MENU-Taste im Bedienfeld, um zum Homescreen
zuriickzukehren.
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Uber den Meniipunkt ,Settings* (Einstellungen) kénnen Sie Netzwerkeinstellungen fiir DHCP,
IP-Adresse, Subnetzmaske und Gateway vorgeben. Wenn Sie lhren Blackmagic Duplicator 4K in ein
Netzwerk einbinden, kénnen Sie das Gerat mithilfe einer Verwaltungssoftware von Fremdherstellern
wie Telnet fernsteuern.

~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 Gerate im Netzwerk Uberprift und
seine IP-Adresse und anderen Netzwerkeinstellungen so wahlt, dass sie nicht mit denen der tbrigen
Gerate in Konflikt geraten. Dies ist eine zuverlassige und einfache Methode, die passenden
Netzwerkeinstellungen zu erhalten.

~DHCP ,OFF*

Wenn Sie lhre Netzwerkeinstellungen komplett selbst vorgeben mdchten, kénnen Sie diese auch
manuell eintragen, indem Sie die Einstellung ,DHCP* auf ,Off* (Aus) setzen. Geben Sie daraufhin die
IP-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 Menu-Multifunktionstaste kdnnen Sie nun die Zahlenwerte
verandern. Wenn Sie eine der Tasten gedrlckt halten, verandert sich der Wert schneller.

Driicken Sie auf ,SET*, um die Anderung zu bestatigen.

Mit den Menu-Multifunktionstasten kénnen Sie sich so durch die Sequenz arbeiten und die
gewiinschten Anderungen vornehmen.

IP Address

192.168. 24 .250

Confirm Set

Uber das LCD-Meni Settings kénnen Sie
Ihre Netzwerkeinstellungen andern, damit
Sie Ihren Blackmagic Duplicator 4K mit
Verwaltungssofwares von Fremdherstellern

wie Telnet steuern kénnen.

ETHERNET

@)

Verbinden Sie lhren Blackmagic Duplicator 4K Uber den Ethernet-
Eingang am Geraterlcken mit lhrem Netzwerk
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Diese Meniieinstellung gibt einen sofortigen Uberblick iiber die aktuell vorgegebene Bitrate, den
Dateinamen lhrer jungsten Aufzeichnung, den Netzwerkstatus und die Versionsnummer der auf lhrem
Blackmagic Duplicator 4K installierten Produktsoftware.

Blackmagic Duplicator Utility

Die Blackmagic Duplicator Utility Software dient der Aktualisierung von Produktsoftware fir lhren
Blackmagic Duplicator 4K. Man kann damit auch die Einstellung ,File Name Prefix“ (Dateinamenprafix)
andern, um Aufzeichnungen mit Kennungen zu versehen. Laden Sie sich diese Software unbedingt
herunter und aktualisieren Sie lhren 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 macOS:
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 lhren Blackmagic Duplicator 4K nach erfolgter Installation der aktuellsten
Blackmagic Duplicator Utility Software mit einem USB-Kabel an lhren 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 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 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 fur Blackmagic Duplicator Utility enthalt.
Doppelklicken Sie auf das Installationsprogramm und folgen Sie den Bildschirmanweisungen
zur Fertigstellung der Installation.

Verbinden Sie Ihren Blackmagic Duplicator 4K nach erfolgter Installation der aktuellsten
Blackmagic Duplicator Utility Software tiber ein USB-Kabel mit Ihrem 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.

Sie kdonnen den Dateinamenpréfix andern, 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 lhr Blackmagic Duplicator 4K nun den nadchsten Clip aufnimmt, wird er mit
einem benutzerdefinierten Namen gefolgt von vier Ziffern zur Identifikation der Clipnummer
versehen. Diese Ziffern erhdhen sich mit jedem aufgezeichneten Clip.
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Uberdies kdnnen Sie sicherstellen, dass die Aufzeichnungen auf allen in Reihe geschalteten Geréten
den gleichen Dateinamen verwenden. Aktivieren Sie hierfiir die REM-Tasten (= Remote) aller Slave-
Geréte und andern Sie dann die Dateinamenpréfix-Einstellung auf dem Master-Geréat. Dies ermdglicht
Ihnen, auf den Karten aller Geréate Clips mit dem gleichen Dateinamen aufzunehmen.

Installation eines optionalen
Optical Fiber SDI Module

Wenn Sie SDI-Video per Lichtwellenleiter anschlieben mdchten, erfordert dies die Installation eines
optionalen Glasfaser-SDI-Moduls. Fur die Installation eignet sich jedes beliebige SMPTE-kompatible
Glasfaser-SDI-Modul. Solche Module kénnen Sie separat bei jedem Blackmagic Design Reseller
kaufen. Das Modul wird einfach in den eingebauten Glasfaserkafig am Geréteriicken lhres Blackmagic
Duplicator 4K eingesteckt. Das installierte Glasfaser-SDI-Modul ldsst Sie SDI-Video mit eingebettetem
Ton Uber aukerordentlich lange Kabelstrecken anschlieken. Sie kdnnen auch den Glasfaserausgang
als zuséatzlichen durchgeschleiften Videoanschluss verwenden.

Wenn Sie mit Glasfasersystemen von geringerer Geschwindigkeit wie 3G-SDI oder 6G-SDI arbeiten,
kdnnen 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 Uber die ,Video Source*-Einstellung auf dem
LCD-MenU zwischen beiden auswéhlen. Naheres finden Sie im Abschnitt ,Einstellungen®in

diesem Handbuch.
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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 unterstiitzt diesen Standard, d. h. er I8sst sich in automatisierte Broadcast-Anlagen,
Fernsteuersysteme, zeitgesteuerte Aufnahmesysteme sowie in Steuerldsungen eigener Konzeption
integrieren.

:
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RS-422 Remote-Pin-Verbindungen am Remote-Ausgabeverbinder

Ihr Blackmagic Duplicator 4K ist mit einem branchentblichen Sony™-kompatiblen RS-422-Port fir die
Deck-Fernsteuerung ausgestattet. Dieser verfligt Uber passende Stiftverbinder, die einen direkten
Anschluss an beliebige Fernsteuerungsgerate mit RS-422 ermdglichen.

Sie kdnnen vorgefertigte vorkonfektionierte 9-Stift-Kabel verwenden, sofern beide Kabelenden Stift
flr Stift verdrahtet sind und die Stiftnummern an beiden Enden einander entsprechen. Bei anders
verdrahtetem Equipment oder wenn Sie sich Kabel eigener Spezifikation erstellen mochten,
orientieren Sie sich bitte am beigefligten Anschlussschema fir die Remote-Ausgénge. So gehen Sie
sicher, dass die Tx-Stifte tatsdchlich fiir die Ubermittlung und die Rx-Stifte fiir den Empfang
verdrahtet sind.

Uber eine an lhren Blackmagic Duplicator 4K angeschlossene RS-422-Steuerung kénnen Sie das
Gerat aus der Ferne bedienen, statt an einem Gerat vor Ort auf Tasten zu driicken.

Schliefken Sie lhre externe Steuerung Uber ein RS-422 Kabel an den ,REMOTE IN“-Eingang
Ihres Blackmagic Duplicator 4K an.

Dricken 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 Einfigen von Aufnahmen per ,Append Record” starten und stoppen. Eine vollstédndige Liste
mit RS-422-Befehlen finden Sie im folgenden Abschnitt namens ,Unterstiitzte RS-422-Befehle®.

(|

Q

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

0000
0000

Supported RS-422 Commands

Command Reply No Remote Notes
0 - System Control

NTSC: OXFOEO
0x00 oxn DeviceTypeRequest PAL: OxF1EO Enabled -
24P: OXF2EO

1- Slave Response
0x20 0x00 Stop Acknowledge Disabled -
0x20 0x02 Record Acknowledge Disabled -

Non-standard command
0x21 0x02 Append Acknowledge Disabled - 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  Ox4 AutoMode On Acknowledge Disabled InelfEe, SRR LY

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 Bit 6 Bit5 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 Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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 38.4K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

Fernsteuerung via Ethernet

Ihr Blackmagic Duplicator 4K |&sst 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 Uber 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 Mdglichkeit gegeben, sich eigene Speziallésungen zur Steuerung lhres
Dupliziergerétes mit Computern, mit speziellen Hardware-Steuergerédten oder mit den in Broadcast-
Studios oder U-Wagen eingesetzten GroRanlagen 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 fur
unterschiedliche Verbinder. Zur Steuerung lhres Blackmagic Duplicator 4K ist eine Ethernet-
Schirmung erforderlich. Es gibt sogar zuséatzliche 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 konnen 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 lhren Blackmagic Duplicator
4K Uber das HyperDeck Ethernet Protocol auslost. Alle unterstiitzten Befehle sind im nachstehenden
Abschnitt ,,Blackmagic HyperDeck Ethernet Protocol” aufgefihrt.

Der Arduino kann mit zusatzlichen Erweiterungsschirmungen versehen werden, um damit diverse
Aufnahmefunktionen auszufihren. Beispiel: Durch Hinzufligen einer internen Uhr kdnnen Sie lhren
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 fir externe
Ethernet-Controller Sie sich gebaut haben.

BlackmagieDuplicatorGentral | Arduino 1.6.5

#include <5FI.h>
#include <Ethernet.h>

/7 knter o MAC oddress and 1P address for your controller below
/7 The L¥ address will be dependent on your local network:

byte mac[] - {@x90, BxA2, OxDA, Ox@F, @x17, OxEf};

byte ip[] = {192, 168, 28, 204}; //IP address of Ethernct Shield
byte server[] - {192, 168, 28, 85}; //IP address of Duplicator
EthernetClient client; //Give the ethernet (lient o name
vold setup(d
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 Preamhle

{
char ¢ = client read();

}

client.print("record: name: CAMCRAl\x@a"); //start Duplicator recording a clip named Camera 1
de Llay(GO000) ; /iMait a mnute

client.print( stop\xea™); //5top recoding

while (1): //Uo nothing until program starts again

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 fir Ihre gewiinschte Steuerung aus.
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Sie finden den im obigen Fenster angezeigten Code lberdies auf der ndchsten Seite, wo sie ihn
kopieren und in Ihre Arduino-IDE einfiigen kénnen. 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, 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: Camerall\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 tiber den Ethernet-Port zu steuern. Mit dem gleichen Protokoll
kdnnen 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 verfliigbaren Befehle aufgefuhrt.

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

configuration: record mode: SingleDisk

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

Configures the record mode to single disk.

Fernsteuerung via Ethernet

139



Command Command Description

configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.

configuration: file format: {format} Configures the record codec and bit rate.

format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
watchdog: period: {seconds} Configures the watchdog.

Using XML

Sie kdnnen die Benutzerstation verwenden, um mit dem HyperDeck zu kommunizieren. Sollten Sie
Software schreiben, kdnnen Sie abhéngig von der HyperDeck Firmware in XML das Bestehen von
bestimmten Befehlen bestatigen. Das ist hilfreich, um die Benutzeroberflache lhrer Software an die
Fahigkeiten des jeweiligen HyperDeck Modells und der Softwareversion anzupassen.

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}:e
{Parameter}: {Value}+«!
{Parameter}: {Value}!

|

Successful response codes

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

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

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}«!
|

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.
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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: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:
quitd

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:e
{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>«!

P

More XML tokens and parameters may be added in later releases.
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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”}«!

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}«

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

all notifications:
209 notify:e!
transport: {“true”, “false”}
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}!

P

Retrieving device information

The "device info" command returns information about the connected deck device:

device info«!
The server will respond with:
204 device info:e!
protocol version: {Version}«!

model: {Model Name}«!

unique id: {unique alphanumeric identifier}e!

|
Example of response from server:

204 device info:e!

protocol version: 1.8«

model: Blackmagic Duplicator 4K«

unique id: 101112131415«

|

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
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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}«!
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.

Video Formats

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

SD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B

3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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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.

Configuring the record mode
Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}«!
Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"}«!
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Hilfe

Am schnellsten erhalten Sie Hilfe online Uber die Support-Seiten der Website von Blackmagic Design.
Sehen Sie dort nach dem aktuellsten Support-Material fir 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 flir mehr
Information und kreative Ideen aufsuchen kdnnen. Manchmal finden Sie dort schnellere Losungen, da
maoglicherweise 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 lhnen nicht wie gewtlinscht hilft, gehen Sie bitte auf
unsere Support-Seite und schicken Sie uns Ihre Anfrage tber ,Senden Sie uns eine E-Mail*. Oder
klicken Sie auf ,Finden Sie Ihr lokales Support-Team® und rufen Sie lhre nachstgelegene
Blackmagic Design Support Stelle an.

Uberpriifen der aktuell installierten Softwareversion

Um zu dberprifen, welche Version von Blackmagic Duplicator Utility auf Ihrem Computer installiert ist,
6ffnen Sie das Fenster ,About Blackmagic Duplicator Utility*.

+ Offnen Sie Blackmagic Duplicator Utility auf macOS tber den Ordner ,Programme*.
Um die Versionsnummer anzuzeigen, wahlen Sie im Anwendungsment ,About Blackmagic
Duplicator Utility“ aus.

+ Offnen Sie Blackmagic Duplicator Utility auf Windows 8.1 von der Kachel ,Blackmagic
Duplicator Utility“ auf der Startseite. Um die Versionsnummer anzuzeigen, klicken Sie auf das
Menu ,Hilfe* und wahlen Sie ,About Blackmagic Duplicator Utility“ aus.

» Offnen Sie Blackmagic Duplicator Utility auf Windows 10 tiber das Startmenii. Um die
Versionsnummer anzuzeigen, klicken Sie auf das Menu ,Hilfe" und wahlen Sie ,About
Blackmagic Duplicator Utility aus.

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

Entsorgung von elektrischen und elektronischen Gerdten innerhalb der Europdischen Union.

X

Das auf dem Produkt abgebildete Symbol weist darauf hin, dass dieses Gerat nicht zusammen
mit anderen Abfallstoffen entsorgt werden darf. Altgerédte miussen daher zur Wiederverwertung
an eine daflir vorgesehene Sammelstelle Ubergeben werden. Milltrennung und
Wiederverwertung von Altgerdten tragen zum nachhaltigen Umgang mit naturlichen
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 zustandigen Sammelstellen erhalten Sie von lhren
ortlichen Mullentsorgungsbetrieben sowie vom Handler, bei dem Sie dieses Produkt

erworben haben.

Dieses Gerat wurde geprift und entspricht den Grenzwerten fiir Digitalgerate der Klasse A
gemaf Abschnitt 15 der FCC-Bestimmungen fiir Funkentstérung. Diese Grenzwerte dienen
dem angemessenen Schutz gegen schéadliche Stérungen bei Betrieb des Geréts in einem
gewerblichen Umfeld. Gerate dieser Art erzeugen und verwenden Hochfrequenzen und
konnen diese auch ausstrahlen. Bei Nichteinhaltung der Installations- und
Gebrauchsvorschriften kdnnen sie zu Storungen beim Rundfunkempfang fiihren. Der Betrieb
solcher Gerate im Wohnbereich fiihrt mit groker Wahrscheinlichkeit zu Funkstérungen. In
diesem Fall kann vom Betreiber verlangt werden, selbst flr die Beseitigung solcher Stérungen
aufzukommen.

Der Betrieb unterliegt den folgenden zwei Bedingungen:

Dieses Gerat darf keine schadigenden Stoérungen hervorrufen.

Dieses Gerat muss allen Storungen standhalten, einschlielich Stérungen, die einen
unerwilnschten Betrieb zur Folge haben.

ISED Canada Statement
Dieses Gerat erfullt die kanadischen Vorschriften fur digitale Gerate der Klasse A.
NMB-3 (A)

Jedwede an diesem Produkt vorgenommene unsachgemaRe Anderung kann die
Konformitatserklarung zum Erléschen bringen.

Dieses Gerat wurde geprift und erfullt die Bestimmungen zum Einsatz in einem
gewerblichen Umfeld. Bei Einsatz des Gerats in einer hauslichen Umgebung
verursacht es moglicherweise Funkstdrungen

Gesetzliche Vorschriften und Sicherheitshinweise
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Sicherheitshinweise

Zum Schutz vor Stromschlag muss das Gerat an ein vorschriftsmakig geerdetes Stromnetz
angeschlossen werden. Kontaktieren Sie im Zweifelsfall einen Elektrofachmann.

Um das Risiko eines Stromschlags zu verringern, setzen Sie das Gerat weder Tropfen noch
Spritzern aus.

Das Produkt eignet sich flr den Einsatz in tropischen Gebieten mit einer Umgebungstemperatur von
bis zu 40 °C.

Achten Sie auf eine ausreichende Luftzufuhr um das Gerat herum, damit die Beliiftung nicht
eingeschrankt wird.

Achten Sie bei der Installation im Rack darauf, dass die Luftzufuhr nicht durch andere Gerate
eingeschrankt wird.

Es befinden sich keine durch den Anwender zu wartenden Teile im Inneren des Produkts. Wenden
Sie sich fur die Wartung an ein Blackmagic Design Service-Center in lhrer Nahe.

Einige Produkte verflgen Uber einen Steckplatz flir einen kleinen SFP-Transceiver (Small Form
Pluggable Sende-/Empfangsgerat) 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
= 12G-SDI: PL-TG10-311C

Nur in Hohen bis 2000 m Uber dem Meeresspiegel einsetzen.

California Proposition 65

Es ist moglich, dass dieses Produkt Sie Chemikalien wie sechswertigem Chrom aussetzt. Im US-
amerikanischen Bundesstaat Kalifornien wird es mit Krebs, Geburtsfehlern und anderen Schaden am
Fortpflanzungssystem in Verbindung gebracht.

Weitere Informationen finden Sie unter www.P65Warnings.ca.gov.

e == Vorsicht — Doppelpol/Neutrale Sicherung

Die in diesem Gerat enthaltenen Auken- und Neutralleiter sind beide durch eine
Sicherung geschutzt. Daher ist das Geréat flr den Anschluss an das IT-
Energieverteilungssystem in Norwegen geeignet.

Sicherheitshinweise
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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 fir Teile und Arbeitszeit reparieren oder Ihnen das defekte
Produkt ersetzen.

Zur Inanspruchnahme der Garantieleistungen missen Sie als Kunde Blackmagic Design tiber den Defekt
innerhalb der Garantiezeit in Kenntnis setzen und die entsprechenden Vorkehrungen fiur die
Leistungserbringung treffen. Es obliegt dem Kunden, fiur 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, Zélle, 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 fir Mangel, Fehler oder Schaden, die durch unsachgemafke 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 Schéaden infolge von Versuchen Dritter, die Installation, Reparatur oder Wartung des Produkts
vorzunehmen, b) Behebung von Schaden aufgrund von unsachgemalker Handhabung oder Anschluss
an nicht kompatible Geréte, ¢) Behebung von Schaden oder Stérungen, die durch die Verwendung von
nicht Blackmagic-Design-Ersatzteilen oder -Verbrauchsmaterialien entstanden sind, d) Service flr ein
Produkt, das veréndert oder in andere Produkte integriert wurde, sofern eine solche Anderung oder
Integration zu einer Erhohung des Zeitaufwands oder zu Schwierigkeiten bei der Wartung des Produkts
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 INDIREKTEN,
SPEZIELLEN, NEBEN- ODER FOLGESCHADEN ZUR VERFUGUNG GESTELLT WIRD, UNABHANGIG
DAVON, OB BLACKMAGIC DESIGN ODER DER HANDLER VON DER MOGLICHKEIT SOLCHER SCHADEN
ZUVOR IN KENNTNIS GESETZT WURDE. BLACKMAGIC DESIGN IST NICHT HAFTBAR FUR JEGLICHE
WIDERRECHTLICHE VERWENDUNG DER GERATE DURCH DEN KUNDEN. BLACKMAGIC HAFTET
NICHT FUR SCHADEN, DIE SICH AUS DER VERWENDUNG DES PRODUKTS ERGEBEN. NUTZUNG DES
PRODUKTS AUF EIGENE GEFAHR.

© Copyright 2019 Blackmagic Design. Alle Rechte vorbehalten. ,Blackmagic Design®, ,DeckLink®, ,HDLink", ,\Workgroup Videohub*,
WVideohub®, ,DeckLink*, ,Intensity“ und ,Leading the creative video revolution“ sind in den USA und in anderen Landern eingetragene
Warenzeichen. Alle anderen Unternehmens- und Produktnamen sind méglicherweise Warenzeichen der jeweiligen Firmen, mit

denen sie verbunden sind. Thunderbolt und das Thunderbolt-Logo sind Warenzeichen der Firma Intel Corporation in den USA
bzw. in anderen Landern.
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Bienvenido

Gracias por haber adquirido este producto.

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 econémicas y prolongar la duracién de la grabacién.

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 imdgenes 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 1.2 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 portétiles, a fin de ofrecer una solucién para
grabar en cientos de tarjetas al mismo tiempo.

Este manual de instrucciones contiene toda la informacidn 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 dltimo, 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 cémo 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.

P
irds

Video Forma

B 5160p29.97 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 grabaciéon, 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 SD, HD y UHD con una resolucién méaxima 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. Asimismo, es compatible con modos de fotogramas segmentados progresivos (PsF) y detecta
automaticamente sefiales SDI 3G nivel Ay B a 1080p50, 1080p59.94 y 1080p60.

O

= (|

Conecte el equipo de origen a la entrada SDI. El audio estd integrado en la sefial.

Primeros pasos
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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.

Es posible monitorizar la intensidad del volumen en la pantalla
de inicio.

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.

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

REMOTE IN REMOTE OUT

@)

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 Conexion 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 podré notar un
numero del 1al 10 dentro de un circulo pequefio que indica la velocidad de
la unidad. Cualquier tarjeta clase 10 permite almacenar imadgenes en UHD
utilizando la mayor velocidad de transmision posible.

Cdémo 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. El dispositivo
Blackmagic Duplicator 4K la verificard rdpidamente y, cuando esté preparada para grabar
el indicador encima de la ranura, se encendera de color verde.
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Coloque 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
encendera de color verde para indicar que la tarjeta esta preparada para la grabacion.

Para quitar la tarjeta, tdmela del borde con cuidado y retirela de la ranura.

Al insertar una tarjeta, compruebe que no se encuentre
protegida. La proteccién contra la escritura de datos puede inhabilitarse
moviendo el pequefio interruptor situado en el lado izquierdo de la unidad
hacia la posicion 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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Preparacién de las tarjetas

Antes de comenzar a grabar, es necesario dar formato a las tarjetas utilizando el sistema exFAT.
Este Ultimo es compatible con sistemas operativos macOS y Windows. La funcién Format del
dispositivo permite formatear hasta 25 unidades simultdneamente 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 opcién 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 opcién Format para confirmar o seleccione Cancel para cancelar.

Una barra indicaréa el avance del proceso. Al finalizar, presione el botdn junto a la
opcién OK.
Presione el botén 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.

Noétese 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 grabaciéon en el panel
de control. Sin embargo, recomendamos ajustar el modo de grabacion, el cédecy la velocidad de
transmisién en primer lugar, ya que determina el tipo, la duracién y la calidad del material grabado.

El dispositivo Blackmagic Duplicator 4K ofrece los siguientes modos de grabacién:

= Duplicado: La opcion Duplicate graba en todas las tarjetas SD simultdneamente.

= Individual: La opcidn Single Disk graba en una sola tarjeta SD a la vez y detiene el
proceso cuando la Ultima estd llena.

= Sobrescritura: La opcion Disk Overwrite graba en una sola tarjeta a la vez y continua
el proceso sobrescribiendo el material de manera continua.

Modo duplicado
Esta opcién graba el mismo contenido en todas las tarjetas SD al mismo tiempo.

Modo individual

El modelo Blackmagic Duplicator 4K es una grabadora excepcional que ofrece una gran variedad
de aplicaciones para transmisiones de televisién o incluso cdmaras de seguridad. Esta opcion
comienza la grabacion en una tarjeta y, cuando esta se llena, continla en la siguiente. Asf
sucesivamente hasta que las unidades no tienen mas espacio de almacenamiento. Sin embargo,
como el equipo cuenta con 25 ranuras, es posible grabar durante periodos de tiempo prolongados.
Para lograr una grabacién continua e ininterrumpida, se pueden cambiar las tarjetas llenas por otras
vacias en cualquier momento.

Grabacion
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En caso de contar con mdltiples unidades conectadas en serie, serd posible grabar durante mas
tiempo, ya que, cuando todas las tarjetas del dispositivo maestro estan llenas, el proceso continuara
en los soportes de almacenamiento de la primera unidad esclava conectada. La grabacién se
detendrd cuando las tarjetas en la Ultima unidad estén llenas.

Modo de sobrescritura

Esta opcidn permite a una sola unidad Blackmagic Duplicator 4K con dos o mas tarjetas SD volver
a grabar sobre la primera cuando la Ultima esté llena, de este modo no se interrumpe el proceso.
La grabacion se realiza en una tarjeta a la vez. Cuando a esta no le queda espacio, se formatea y
continua en la siguiente disponible.

Este modo es similar al de grabacién individual, excepto porque cuando la Ultima tarjeta esta llena,
se formatean y sobrescriben en vez de detener el proceso. Con esta opcién seleccionada, la unidad
continuard grabando indefinidamente hasta que se presione el botén para detenerla.

Con el modo de grabacién individual o de sobrescritura,
es posible insertar tarjetas SD vacias en cualguier momento. El dispositivo
continuard grabando siempre que haya unidades con espacio disponible
en cualquiera de las 25 ranuras.

Para configurar un modo de grabacién:

Encienda la unidad Blackmagic Duplicator 4K.

Presione el botén MENU en el panel de control para acceder a los ajustes. Los botones
contextuales junto a la pantalla se iluminaran para indicar a qué opciones del mend
corresponden. Presione el botén contextual Record.

El mend de grabacién muestra una serie de puntos en la parte inferior que indican la
cantidad de opciones disponibles. Para volver al menu anterior en cualguier momento,
presione el botén contextual Back. Utilice los botones contextuales que corresponden
a las flechas para desplazarse por las opciones.

Seleccione el menl Mode presionando el botén contextual Change.

Presione el botdn contextual Set para seleccionar el modo que se muestra en la pantalla.
La opcidn seleccionada se encenderd de color azul en la pantalla.

Presione el boton MENU para regresar a la pantalla de inicio y ver el modo de grabacién
seleccionado.

Consulte el apartado Conexion de varias unidades en serie para obtener mas informacion
al respecto.

Si se estd grabando un evento importante empleando el
modo individual o de sobrescritura y desea extraer una tarjeta SD sin tener
que esperar hasta que la actual se llene, basta con mantener presionado el
botén de grabacion durante tres segundos y la grabacién continuara en la
siguiente unidad. Al grabar en el modo de duplicado, presione el botén +
en el panel de control. Consulte el apartado Grabacion en un mismo
archivo para obtener mas informacion al respecto.

Grabacion
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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 botén 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 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 versién 1.1 0
posterior para poder realizar cambios en el cédec. Consulte el apartado
correspondiente en este manual para obtener mas informacion al respecto.

Cdémo 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 opcidn para la
configuracion predeterminada del dispositivo.

El cddec H.265 es ideal para grabar imadgenes UHD en archivos de menor tamafio,
pero al ser un sistema muy reciente, la compatibilidad con equipos informéticos o
de reproduccién podria ser menor.

Ambos codecs tienen ventajas. Al emplear el formato H.265, podra almacenar el contenido
en tarjetas SD mas econémicas, puesto que la velocidad de transmisién y el tamafio de los
archivos para una determinada calidad de la imagen serd menor. Por su parte, el
sistema H.264 es la mejor opcion 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 botén 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.

Grabacion
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NOTA: Al emplear una mayor velocidad de transmisién 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, volvera a encenderse de color verde, y el dispositivo esta
listo para grabar nuevamente. El material grabado puede verificarse con facilidad en cualquier equipo
informatico o en un televisor con tecnologia HDMI que admita tarjetas de memoria en formato exFAT.
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Presione el boton de grabacion para comenzar a grabar. Las luces situadas encima de
cada ranura se encienden de color rojo para indicar que la tarjeta insertada esté en uso.

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.

A continuacién se proporciona una descripcién de lo que representa cada color:

O Verde constante

Lista para grabar. El indicador se enciende de color verde cuando la tarjeta est4 lista para
la grabacién.

‘ Rojo constante

Grabando. El indicador se enciende de color rojo cuando se estédn grabando contenidos.
\" /, Rojo intermitente
- [

) I\\ El indicador parpadeard cuando quedan menos de 3 minutos de grabacién disponibles en
la tarjeta.

Grabacion
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La velocidad de escritura de la tarjeta SD no es lo suficientemente rdpida y no coincide con
la de grabacién.

O Amarillo constante

Tarjeta llena, unidad protegida o error de grabacién. Si durante el proceso de grabacion el
indicador permanece encendido en amarillo, puede ser por que la tarjeta esté en mal estado
o protegida, que no haya sido formateada o que cuente con menos de 10 segundos de
almacenamiento. Compruebe que el interruptor de bloqueo de la tarjeta se encuentre en

la posicion correcta, o intente modificar la velocidad de transmisién, formatear la unidad o
cambiarla por una distinta.

Si bien el dispositivo tratard de mantener el sistema de archivos en cada tarjeta organizado y listo
para su extraccién, 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 demas contindan grabando.

Aunque las tarjetas de memoria clase 10 permiten grabar datos
en todas las velocidades de transmisién 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 informacién al
respecto, consulte el apartado Uso de tarjetas de memoria en este manual.

Grabacion en un mismo archivo

Al emplear el modo de duplicado, 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 funcién
Append Record facilita la incorporacién 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 grabacién para indicar que el material grabado
se agregara al final del clip anterior.

Presione el botén de detencién. El nuevo clip se afiadird al material grabado con
anterioridad.

Grabaciéon en un mismo archivo
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Al utilizar esta funcion, es posible grabar tantos clips como sea
necesario en un mismo archivo. Habra que tener en cuenta el tamafio de la tarjeta
y la duracién del material.

l
o
-
1] E [ =]
2

LoCK | MENU

0000

=
= =
20 21 22 24 25

Presione el boton + en el panel frontal para afiadir un nuevo clip al material grabado.

Si se estd empleando el modo de grabacién individual o
sobrescritura, es posible mantener presionado el botén de grabaciéon durante tres
segundos para que la grabacién continlie en la siguiente unidad disponible. Esta
opcién es muy Util cuando no es posible detener la grabacion y es necesario
acceder a eventos importantes inmediatamente después de que hayan sucedido.
Consulte el apartado Configuracion del modo de grabacion para obtener mas
informacion al respecto. Al grabar en el modo de duplicado, presione el botén + en
el panel de control. Consulte el apartado Grabacion en un mismo archivo para
obtener mas informacién al respecto.

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 botdn 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.

Bloqueo del dispositivo
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Bloquear los controles del dispositivo evita que se produzcan
interrupciones en la grabacion.

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 boton
REM para permitir
su manejo desde la
unidad principal.

(@

IE

(@)

Unidad principal
Compruebe que el
botén REM no esté
encendido. Permite
controlar todas las
demas unidades
conectadas en serie.

(©

B

@)

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.

Conexidén de varias unidades en serie
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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 verifique que se encuentre encendido en todas las demas.

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 menu 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 opcion Change.
Realice las modificaciones pertinentes y seleccione Set para confirmar los cambios.

Para cancelar y 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 automatica o dar formato a las tarjetas de memoria.

Fuentes

La opcidén Video Source permite seleccionar sefiales SDI o por fibra dptica, en caso de haber
instalado el médulo correspondiente.

Menu de ajustes
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Modo

Mediante el menl Mode se puede seleccionar el modo de grabacién.

Duplicate

Esta opcién graba el mismo contenido en todas las tarjetas SD simultdneamente.

Single Disk

Esta opcidn graba en una sola tarjeta SD a la vez y, cuando una se llena, continda en la
siguiente. Cuando a ninguna de las unidades le queda espacio, el dispositivo detendré la
grabacién. En caso de contar con multiples equipos Blackmagic Duplicator 4K conectados
en serie, el proceso continuard en el siguiente hasta que se llenen todas las tarjetas SD.

Disk Overwrite

Esta opcién brinda la posibilidad de grabar de manera continua, ya que comienza
haciéndolo en una tarjeta y, cuando esta se llena, continda en la siguiente. Cuando a
ninguna de las tarjetas le queda espacio, vuelve a la primera unidad SD y continta con
el proceso.

Cdédec

Utilice esta opcidn para seleccionar el sistema de compresiéon 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 dltimos diez afios permiten reproducir archivos H.264 comprimidos en
definicion HD, como minimo.

H.265

Este sistema tiene una capacidad de compresién mayor, por lo que puede reducir a la mitad
el tamafio de archivo para una determinada definicién. Es excelente para comprimir videos
de alta calidad o en definicién UHD. Sin embargo, para su reproduccion se requerirdn
dispositivos con tecnologia més avanzada.

NOTA: Consulte el apartado Grabacion en este manual para obtener mas
informacion al respecto.

Velocidad de transmision

La opcion 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 opcién para obtener la mejor calidad con una compresién minima.

Medium

Seleccione esta opcién para aumentar la capacidad de la tarjeta de memoria sin
comprometer la calidad de las imagenes.

Low

Seleccione esta opcidn para aprovechar al méximo la capacidad de grabacion de la tarjeta
cuando no es necesario obtener la mejor calidad de imagen posible. Notese que, en este
caso, se emplea un alto grado de compresion, por lo cual podria haber artefactos visibles
en el material grabado.
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NOTA: El codificador H.265 integrado utiliza tecnologia de vanguardia en materia
de compresién, 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 transmisién para distintos formatos

Ultra HD
Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 75 50
2160p60 Media 66 38
Baja 50 20
Alta 75 50
2160p59.94 Media 66 38
Baja 50 20
Alta 72 48
2160p50 Media 61 32
Baja 42 16
Alta 50 30
2160p30 Media 37 20
Baja 24 10
Alta 50 30
2160p29.97 Media 37 20
Baja 24 10
Alta 40 25
2160p25 Media 32 18
Baja 20 10
Alta 40 25
2160p24 Media 32 18
Baja 20 10
Alta 40 25
2160p23.98 Media 32 18
Baja 20 10
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Formato

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

Opcién
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media
Baja
Alta
Media

Baja

HD

Velocidad de
transmision (Mb/s)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28
18
36
28
18
28
20
1
28
20
1

24

Velocidad de
transmision (Mb/s)
H.265

20

15
"

15

10

15

10

15

10
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HD

Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 25 12
720p60 Media 17 10
Baja 9 8
Alta 25 12
720p59.94 Media 17 10
Baja 9 8
Alta 20 12
720p50 Media 14 9
Baja 7 6
SD
Velocidad de Velocidad de
transmision (Mb/s) transmision (Mb/s)
Formato Opcién H.264 H.265
Alta 18 1
625i50 Media 12 8
Baja 6 6
Alta 20 12
525i59.94 Media 14 9
Baja 7 6

Grabacion automatica

La opcion Trigger permite iniciar la copia de contenidos en el dispositivo al presionar el botdn 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 daré inicio a la grabacién en
el dispositivo. En el modelo URSA Mini no es necesario habilitar esta funcion. Sin embargo,
si se debera 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 cédigo de tiempo activo. Por ejemplo, al habilitar la opcién
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 cédigo de tiempo comience a correr.

Menu de ajustes

167



Al interrumpir la grabacién en la cdmara, el cédigo de tiempo se detendra y en
consecuencia también lo hara el dispositivo.

Esta funcién resulta de suma utilidad. Sin embargo, es preciso comprobar que el equipo
esté configurado correctamente antes de proceder con la grabacién. Si la opcién time of
day se encuentra seleccionada, la cdmara generard un cédigo de tiempo constante que
continuard activando el dispositivo, lo cual no es conveniente.

Cdémo formatear tarjetas

El dispositivo permite dar formato a 25 tarjetas de memoria simultdaneamente.

Para dar formato a las tarjetas de memoria:

Presione el botén MENU en el panel de control para acceder al menu de ajustes.

Presione el botdn contextual correspondiente a la opcién Record para ver las opciones de
grabacién.

Presione los botones junto a las flechas para acceder a la opciéon Format Cards y
seleccione Format.

Aparecerd un aviso de advertencia para confirmar el formato. Asimismo, se abrird 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 botdn 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 permanecerdn encendidos de color verde y se mostrard un mensaje indicando
que las tarjetas estén listas para la grabacion.

Presione OK. A continuacién, presione el botén MENU en el panel de control para regresar
a la pantalla de inicio.

El mend 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 opcién 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 direccion
IPy otros parametros a fin de evitar posibles conflictos de configuracién. 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 direccién IP,
la mascara de subred y la puerta de enlace ingresando los respectivos valores en el menu
correspondiente.

Direccion IP, mascara de subred y puerta de enlace

Es posible cambiar estos pardmetros en forma manual cuando la opciéon DCHP no se
encuentra activada.

Menu de ajustes

168



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

= )
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Para conectar la unidad a una red, utilice el puerto Ethernet situado en el panel trasero.

Este mend proporciona informacion 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 funciones 'y
mejoras disponibles.

Las versién més reciente se encuentra disponible en la pdgina de soporte técnico de Blackmagic
Design: www.blackmagicdesign.com/es/support.
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Procedimiento de actualizacién en macOS:

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 versién anterior instalada, aparecerd un icono
con el mensaje Update Now. Haga clic sobre el mismo para dar inicio a la actualizacion.
Sino es necesario realizar este procedimiento, aparecera un mensaje indicando que el
dispositivo ya cuenta con la versién mas reciente del software interno.

Actualizacién 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 instalacion. Haga doble clic en el archivo correspondiente a este
programa y siga las instrucciones en pantalla para completar la instalacion.

Una vez finalizada la instalacion, conecte el dispositivo a su equipo informético 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 versién anterior instalada, aparecera un icono
con el mensaje Update Now. Haga clic sobre el mismo para dar inicio a la actualizacion.
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 tendrd 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 botén REM en cada una de ellas y luego modifique el prefijo correspondiente en el dispositivo
principal. Esto permite utilizar un dnico nombre para los contenidos grabados en todas las tarjetas.

Instalacion de un moédulo SDI opcional
para fibra optica

Para transmitir sefiales SDI mediante una conexién por fibra éptica, es preciso instalar un médulo
adicional. El dispositivo es compatible con cualqguier 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 conexién 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.

Instalacién de un médulo SDI opcional para fibra dptica
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El médulo SDI permite procesar sefiales por fibra dptica.

En caso de utilizar tanto fuentes SDI como por fibra éptica 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 menud que aparece en la pantalla frontal. Consulte el
apartado Ajustes en este manual para obtener més informacion al respecto.

Protocolo de control RS-422

El estandar 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 difusién de contenidos. El modelo
Blackmagic Duplicator 4K es compatible con dicho protocolo y, por esta razén, puede integrarse a
cualquier sistema de automatizacién y grabacion, asi como a plataformas de control remoto u otras
soluciones disefiadas por el usuario.

Protocolo de control RS-422
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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 configuraciéon 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 funcién 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.

B\ad«nag\cdeswgvg

@)

Para controlar la unidad en forma remota, conecte un controlador
externo RS-422 a la entrada correspondiente del dispositivo.

O

B\acbvag\cdesngng

21 2 2 24 25 o

Para habilitar la funcién de control remoto, presione el boton REM
situado en el panel de control.

0000
0000
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Supported RS-422 Commands

0 - System Control

0x00 Ox1

1- Slave Response
0x20 0x00

0x20 0x02

0x21 0x02

Command

DeviceTypeRequest

Stop

Record

Append

4 - Preset/Select Control

0x40 0x40

0x40 Ox41

Ox61 0x20

7 - Sense Reply

0x70 0x20

AutoMode Off

AutoMode On

StatusSense

StatusData

Reply

NTSC: OxFOEO
PAL: OxFIEO
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 Ox00
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 0
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
Byte4 | 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
Local
Standby
Auto Mode
Full EE

Select EE

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
38.4K

1

8

1

1

Odd

Control a distancia mediante

redes Ethernet

Es posible controlar el dispositivo externamente a través de una conexién 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 duplicacion. En la seccion 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 camaras 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

#include <5PI.he
#include cFthernet h»

/4 Enter a MAC oddress and IP address for your controller below
44 The 1P gddress will be dependent on your local network:

byte mac[] - {0x99, BxAZ, UxDA, @xif, Bx1/, OxEf};

byte ip[] = {192, 168, 28, 204}; //IP uddress of Ethernet Shield
hyte server[] = {197, 168, 78, 85}; /TP address of Duplicator
EthernetClient client; /#Give the ethernet client a name
void setup()
{
Ethernet,begin(moc, ip); /#Sturt the Ethernet connection;
client. conncct(server, 9993); #/Connect to Duplicator on port 9993
void loop()
while (client.availahle()) //Read the Duplicator Prearhle

char ¢ = client.read();

13

client.print(“record: name: CAMERAL'xba™); //5tart Duplicator recording a clip named (amera 1
de 1 ay (GARAR) ; J/Mait a minute
client print{"stop\xfa"); /#5top recoding

while (1); /#Do nothing until progrom starts ugain

e Cu M modemLA 2L

Para programar un controlador externo mediante una red Ethernet, al igual que
en el ejemplo de la tarjeta de expansién 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 grabacion 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, 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
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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 seccién brinda informacion sobre los comandos

relevantes para el duplicador.

Protocol Commands

Command

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
watchdog: period: {seconds} Configures the watchdog.

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.

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 et 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}

|

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.
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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

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}:el

{Parameter}: {Value}<
{Parameter}: {Value}
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d!
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 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.
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

Controlling asynchronous notifications
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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”}

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}

|

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}«!
pu|
Example of response from server:
204 device info:«!
protocol version: 1.8«
model: Blackmagic Duplicator 4K«
unique id: 101112131415
pu}

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}«!

‘_n
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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}«!
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.

Video Formats

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

sD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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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”}«
pa}
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"}
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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
informacién sobre nuestros productos. Alli también es posible encontrar rdpidamente 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 atencién més 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 macOS, ejecute el programa desde la carpeta de aplicaciones. Seleccione About
Blackmagic Duplicator Utility en el menu de la aplicaciéon para ver el nimero de
la version.

= En Windows 8.1, abra el programa mediante el icono correspondiente en la pagina de
inicio. Haga clic sobre el mend Help y seleccione About Blackmagic Duplicator Utility
para ver el nimero de version.

= En Windows 10, 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.

Coémo obtener las actualizaciones mas recientes

Luego de verificar la versién 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.

Ayuda

184


http://www.blackmagicdesign.com/es/support
http://www.blackmagicdesign.com/es/support
http://www.blackmagicdesign.com/es/support

Normativas

Tratamiento de residuos de equipos eléctricos y electrénicos en la Unién Europea:

X

FE

Este simbolo indica que el dispositivo no debe desecharse junto con otros residuos
domeésticos. A tales efectos, es preciso llevarlo a un centro de recoleccion para su posterior
reciclaje. Esto ayuda a preservar los recursos naturales y garantiza que dicho procedimiento
se realice protegiendo la salud y el medioambiente. Para obtener mas informacion al
respecto, comuniquese con el distribuidor o el centro de reciclaje mas cercano.

Segln las pruebas realizadas, este equipo cumple con los limites indicados para
dispositivos digitales Clase A, en conformidad con la seccién 15 de las normas establecidas
por la Comision Federal de Comunicaciones. Esto permite proporcionar una proteccién
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, podria ocasionar interferencias nocivas
para las comunicaciones radiales. El funcionamiento de este equipo en una zona
residencial podria ocasionar interferencias nocivas, en cuyo caso el usuario deberé
solucionar dicho inconveniente por cuenta propia.

El funcionamiento estd sujeto a las siguientes dos condiciones:
Este dispositivo no puede causar interferencias nocivas.

Este dispositivo debe aceptar cualquier interferencia recibida, incluidas las
interferencias que pueden provocar un funcionamiento no deseado.

Declaracién ISED (Canada)
Este dispositivo cumple con las normas del gobierno de Canada relativas a equipos
NMB-3 (A)

digitales clase A.

Cualquier modificacién o uso indebido del mismo podria acarrear un incumplimiento
de dichas normas.

Este equipo cumple con las normas descritas anteriormente al emplearse en entornos
comerciales. Notese que podria ocasionar interferencia radial al utilizarlo en ambientes
domeésticos.
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Seguridad

Para evitar el riesgo de descarga eléctrica, este equipo debe enchufarse a una toma de corriente
que disponga de un cable a tierra. Ante cualquier duda, péngase en contacto con un electricista
capacitado.

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 ventilacién en torno a la unidad.

Al instalar el equipo en un bastidor, verifique que el dispositivo contiguo no impida la ventilacion.

La reparaciéon de los componentes internos del equipo no debe ser llevada a cabo por el usuario.
Comuniquese con nuestro centro de atencién mas cercano para obtener informacidn al respecto.

Algunos productos pueden conectarse facilmente a un transceptor éptico SFP. A tales efectos,
utilice solamente modulos laser clase 1.

Blackmagic Design recomienda los siguientes modelos:
= SDI 3G: PL-4F20-311C

= SDI 6G: PL-8F10-311C
= SDI12G: PL-TG10-311C

Evite utilizar el equipo a una altura mayor de 2000 metros.

Declaracion del Estado de California

Este producto puede exponer al usuario a compuestos quimicos como el cromo hexavalente,
que el Estado de California reconoce como posible riesgo de producir cdncer, anomalias congénitas
o dafios reproductivos.

Consulte el sitio web www.P65Warnings.ca.gov para obtener més informacion al respecto.

e +/—="  Precaucién: fusible doble (polo activo/neutro)

La fuente de alimentacion en este equipo incluye fusibles, 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 presentard defectos en los materiales o en
su fabricacién por un periodo de 12 meses a partir de su fecha de compra. Si un producto resulta
defectuoso durante el periodo de validez de la garantia, Blackmagic Design podra optar por 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 prestacién del mismo. El Cliente serd responsable por el empaque y el
envio del producto defectuoso al centro de servicio técnico designado por Blackmagic Designy debera
abonar las tarifas postales por adelantado. El Cliente seré responsable de todos los gastos de envio,
seguros, aranceles, impuestos y cualquier otro importe que surja con relaciéon a la devolucién de
productos por cualquier motivo.

Esta garantia carecerd de validez ante defectos o dafios causados por un uso indebido o por falta de
cuidado y mantenimiento. Blackmagic Design no tendré obligacién 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 integracién 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 DANQS
CAUSADOS POREL USO DE ESTE PRODUCTO. EL USUARIO UTILIZA EL PRODUCTO BAJO SU PROPIA
RESPONSABILIDAD.

© Copyright 2019 Blackmagic Design. Todos los derechos reservados. Blackmagic Design, DeckLink, HDLink, Videohub Workgroup,
Videohub, DeckLink, Intensity y Leading the creative video revolution son marcas registradas en Estados Unidos y otros paises.
Todos los demds nombres de compafiias y productos pueden ser marcas comerciales de las respectivas empresas a las que
estén asociadas. El nombre Thunderbolty el logotipo respectivo son marcas comerciales de Intel Corporation en Estados Unidos
y otros pafses.
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BLSDF

FHAICEA, BT AISDRIB M HexFATIE R . ZIE T A BB FEmacOSHIWindows &AL,
{#FBlackmagic Duplicator 4K#J“Format” ({&=ft) IThEERBEIRIRE ML EME &, HE—BIRE
LRI EIRS 3 234 253K SDE#HTHE TAL .

7£Blackmagic Duplicator 4K_EA&=Ut,SDE 2T
RRHIER_ A MENU” (G288) #2450,
FRUTLCORE —MISENRETIRHE, HIZ T “Record” (IBR) »

A AT LR IIEIE ‘Format Cards” (Tt ZHE ) 158, AR FLCDEEA
TR “Format” (&=11) .

RESEHIRNMEEEREIHIMERNL., % “Format” (8TUL) FURHRIA, 3
$“Cancel”E1H121E,

HEIE B TS TR BT TERUE, 120K,
ZIRHER LA MENU” (3282) $Z4RRhREE T

R HIER ERMENU” (3K82) 42407 REIE TUH,

—UEE%E. REER TSN, FEIVESDRE, Baia UIHale®T!

RNEREMAXNSDRAIBERUNRANEEB I, AL RRER
il FEIRFTTABIUE.
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BIE—sk R EFHRBERNSEIMCR.
Duplicate (S#IIE)
EERIEINT, Blackmagic Duplicator 4K ERIGERAIISIICRKEIFIBRISDR L.
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MRERAZEFNFENERE, EEJIUERNECR. —BERENMEREHRE, BN
F—EMBERESFRAEICE, MUIEHE, SRE—8RENRE K FEHENIELICE.
Single Disk Overwrite (B-FEZIE)
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iz EIZEZ /Blackmagic Duplicator 4KZ BT
FREILN®BDB-MEONBITRIEE—AIZREIIRS-422"REMOTE OUT ik
ME_AIRER“REMOTE IN" IR OBERE, A\ ST BN SRR M EWTHE
DB-9# O E1TR S,
BE—AIRENLOOP”SDIH EEE A1 EISDIFIA.

MEXAEE BEXNEZEABlackmagic Duplicator 4K# T8 EE, REHKEBESIESE

AI“REMOTE"F1“LOOP ™ it 3% O F—A IR EHNEFZFISDIEM A O OR E 5T RN T,

O MNERE,
I ?‘TE IFEINEE, W@?
o [ ] @ = IRERM E—TEE.
= REEL] cc e B
A8 cerqe _— FRTiRIaE, LUE
N BEBM E— R,
O i
O Fig&,
= I % ERRINAL, KIS
© BB BN AT IR S,
o |IE=3 © <

EY¥Z EBlackmagic Duplicator 4KIXE N IEEEI—#2, REB—AI18EHEF
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(@)
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20 21 22 23 24 25
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#ll. ERE, ‘REM IR S, B/XIZ MR P SERIXIIRE,
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LCDXERIRE
Blackmagic Duplicator 4KFiBI&EHRA] BT I HER EAILCDR B FIFURHHITER, iR
HAFLCORSHIMM, HHEXNNFLCDXE LR E Bnm=it,
BRI ESEUT:

T EHIER LA MENU” (3282) %251, ITHLCDERPIRE,

FRERYIRH THESM.

—B®RETIEE, 5% ‘Change” (FX) B EIRH.,

PEIRE, SAEIE“Set” (1BE) AT A.

MRBEVEE N, RFL T Back” (RE]) HEFIZHAMAINERIRE E—R5RE; ERFLTE
HIER LA “MENU” (328) 124, (5LCOFRIREIZIETIE.

“Record” (It3%) REF AL ERANUR, IRELLFR. ERRNERMRICRINEE, NRE
EERISDE.

ST
MRBRREILFSDIELR, IR E FTASRIESDIE NI AT N B T,
EEN

FEAX—IREIAFE—TERER:
Duplicate (£il)
EREE M ZEIFTESD R L,

Single Disk (&)

—/RIEFKEI—5KSDRH, HSDRFH/E, BHEICRE T— 1 JBIISDRA, LB RF
J#fa, Duplicator 4KIEIHIE R, MMREFZ IS HHNERE—R, BBARRREN—A
Duplicator 4K E4*4210%, HEIFTAESDRFHNLE,

Single Disk Overwrite (8-KEZE)

BT PREICTE, —RICFKEI—KSDEH, BSDREHE, BHALIERE T—1 eI BIISDE
., EFFB£1E#/E, Duplicator 4K$EEIZIFE—KSDEHLEIDH,

HmRENS
FRIX—I&E, ¥Blackmagic Duplicator 4Ki% & R {E FAH.264H1H.265E A 2w fRM9 238 T 5,
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TEZE XM GRS 2S00 R,
H.264
TOEBNERERI, BRIt TE TERAX AN, IETFEFFORBOREBIREEEE
BIR AR EREESREBENIXG, REEDANEHDD PR,
H.265
IFESMNEFERI, SH.26418LE, ZASTBEIRSE FARRE AR/ NBH IS, 4R
BiERFEREATemExUItra HDMMNEE, (BE2FaEH EEMARA ALK
BEARR AT REVLE.

&iE BAH.2647H 265X FIMNFEMER, BZHAF M TR o,

EE4sER

EEAFERIS B RTE 1 o AFEfESDR_EIE R AV A NA SRR IR 2, LEE = R ERIEE,
High ()
HIERERREEN RS REWMA, 1BEFE High” (8) .
Medium (Ff)
WRIEEEESD R LICEE Z OB B EE RIFHE R, 151815 ‘Medium” ()
Low ({E)

MREBEESD R LCR RSN, BAFERSIIIRER, IH1EE Low” (fK) .
IR ER ERRALLE, ALEFEREICRTRENERLAEIR.

&iF WEH.2659m32ERNE RN, BRI UERASONBIERES R
SUIMICK, MERRENRRRE, FHTRARIMESE, BRICEKRE
RS,

METHETVRILEAF R

Ultra HD
AR LA ERIRE LEHFER (Mb/s) H.264  EE4FSR (Mb/s)H.265
= 75 50
2160p60 & 66 38
1% 50 20
= 75 50
2160p59.94 & 66 38
1% 50 20
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Ultra HD

L7t LSRR E LE4FEE (Mb/s) H.264  EEHRFER (Mb/s)H.265
= 72 48
2160p50 F 61 32
1% 42 16
= 50 30
2160p30 i 37 20
1% 24 10
= 50 30
2160p29.97 ey 37 20
1% 24 10
= 40 25
2160p25 A 32 18
1% 20 10
= 40 25
2160p24 i 32 18
1% 20 10
= 40 25
2160p23.98 2] 32 18
1% 20 10
HD
7L iR E LEHFER (Mb/s) H.264  EB4FSR (Mb/s)H.265
= 40 20
1080p60 i 32 15
1% 20 10
= 40 20
1080i60 ey 32 15
1% 20 10
= 40 20
1080p59.94 ey 32 15
1% 20 10
= 40 20
1080i59.94 ey 32 15
1% 20 10
= 36 20
1080p50 & 28 15
1% 18 10
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L e

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

PTG

625i50

525i59.94

HD

LHAsERIR E Lb4ESER (Mb/s) H.264
= 36
H 28
1% 18
= 28
H 20
1 il
= 28
H 20
1% n
= 24
ey 16
1 9
= 24
H 15
1% 8
= 24
H 15
1% 8
= 25
H 17
1% 9
= 25
H 17
1% 9
= 20
s 14
1% 7
SD
LRI E LE4%EE (Mb/s) H.264
= 18
H 12
1% 6
= 20
s 14
1% 7

LE45EE (Mb/s)H.265

20
15
10
15
1
7
15
11
7
15
10
6
15
10
6
15
10
6
12
10
8
12
10
8
12
9
6

tbiEER (Mb/s)H.265

1
8
6
12
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A&

b 18 BRI R & D SINEE, 1R BT Blackmagic URSA MiniZ EESDIE%E L H0iCR IRk
fir & Blackmagic Duplicator 4KFFIAIEH .

None (75)
1% “None” A 22 FRfi & 10 & INRE.

SDI Start/Stop (SDIFF38/{E1E)

1%t4% 7SDI Start/Stopfg, —Bf1Z FHESDIRE LAERIZH, Blackmagic Duplicator 4K
MEFHAIDR,

40, Blackmagic URSA Mini@ 2@ ISPkt &% —MexM &L ES, RIS EEERE
MBI ™2 FEAT, Blackmagic Duplicator 4KJEFHAIE R, FHERIHEHERIT MeFIRHER
BIEIEF., BEFEEURSA Mini LIFEE M ERBAMAICRINEE. B2, RE(FERMN
EHEXFMAICRINEENSDIRSE, HEEFERZISERMAICE, MABTFEBLIZZ
FHNRE X PR EASDIFHATIEIEICRINEE.

Timecode Run (Bt Ef3:E1T)

MR IBISDIREA T IFSDIFHIA/ZLE A R ICF, ABARIXBlackmagic Duplicator 4Ki#47

RE, ILE—NRIEEREFRIEITMALEIFFIAIC R, BI90, MRS —ESDIREAEE

FBlackmagic Duplicator 4K, BEE 1% R “Record Run” (IEFia1T) YB3, BRAEDH

1§t &Blackmagic Duplicator 4KFHAIER ., SR LEEICE, HESRELE

17, EAYBlackmagic Duplicator 4K FRIIEFZ IS E1E,

XE—TIEEENIEE, BRFERREIZEZENNEBIZRES RN “Record Run”
(1BRIB1T) . WMRAIEIAZIZ A “Time of Day” (HKETE) , BAEE—BEHLIZITHIERS

MifI—E & Blackmagic Duplicator 4K_ERIEEINEE, MXHAEHTEENIE T,

BIVLEEF
I Blackmagic Duplicator 4K RIS TULINRE, ERIBARIBIAS TUL 218 265K 17/ .
BT RS RAT:

BT EHIER ERYMENU” (3282) 124, $T7FLCDRE,
T “Record” (IE3R) ML, FTFICRIRE.

A ABKIIRHSAE “Format Cards” (BIUUFER) 1RE, ABET Format”
(1B=E)

FREsRE—FER, RREHIMEIMURIE, BERBEN —FEEER, RETUEE
TOEREE. MRENSDF EBEEEEERFIEIE, BSDERATIRIFRIHEITE D,

R “Format” (1&z\t) DABRIALLIRIE, @R a] AR “Cancel” (BUH) [E1F“Record”
(iCx) IRE,

HIBNEFERH TRV, LEDIRSIR AT RINGER, LCDR DBHIAE S, HFhE
TR TEE, NSRRI TBRITRES, BELCOXERIRRERRIIHIZETE,
BRI REMEHAIHITICR.

R TOK, RETERHIER LR T "MENU” (X8) 124, BEFFNHE.

LCDREIRE
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“Setting” (&) XEBAIATEXABlackmagic Duplicator 4KAIMKZIRE, WDHCPFEEF*H.
Pt F MR RN Fi% B, EBlackmagic Duplicator 4K3ERERINLE A EHARIET TelnetZE
F=HBEERMETREEHNIZE,

HFEDHCP

WRFEEBlackmagic Duplicator 4KEZZIMERNBENEBERERE, 1BIEEFEON” (F3) .
XEKREGRBlackmagic Duplicator 4K B FIAEZREINEZ IR, HixEHIPHITFIHEHEN
EIRE, NMMBERBENSENR, XE—MMEREHEERIRIONEISE LA,

*[FIDHCP

MREBELEFHRFENNEZE, AIBUEDHCPIZAOff” (X)) , MM AIAFMNIRE,
REBEEESME P, FRIBIEBURMNKAFRE.

IPitbiiE, FPIHERS K <
LUDHCPIRE “Off” (x4]) I, IR AFRIBEROX IR E,
RIEFERNSBRNT:

B S A R PR R FRE B B FEFFZ T "Change” (E25) .
REAR BRI SIS R R T E, —EIRERIRE A RES N EE.
ZTSet” (IRE) LAFBIAE A,

SRR DME SR B SR AR RO FEED), HRESEHITEN.

IP Address

192.168. 24 .250

Confirm Set

“Setting” (IRE) LCD R AREANBIRE,
BRI TelnetF 56 =7 BRI

Blackmagic Duplicator 4K,

ETHERNET

s
s i

O O

B EER LRI R WS 4%Blackmagic Duplicator 4KGEZERIRAIML,

LCDREIRE
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LB BRME T MRRRE, AlaE S NHRINILERIE B STIDRAUF & MRS K
Blackmagic Duplicator 4KEIAERER{A-hRAS

Blackmagic Duplicator Utility

Blackmagic Duplicator Utility#{4 ] FiFBlackmagic Duplicator 4KRIRERERAF2R, F B FEE
B HRZRIRZE, ET NIRRT ROXXERINTE ., BABRINE T HHE FBlackmagic
Duplicator 4KH9ER{E, IAEIRIS S FTTNEEFITNEERLH .

15%IBlackmagic Designsz3FA I N s AR, Mt www.blackmagicdesign.com/cn/support,

fE£macOSAL F EFANER RGP B T:
TEFfRESEBlackmagic Duplicator UtilitySLFRTE,

A B RVRE B E iRz TBlackmagic Duplicator Utility Installer

ZREF, RIERSRE

TERLR,

Z i TR FBlackmagic Duplicator Utility3 {4/, B33 USBL45IEBlackmagic
Duplicator 4AKEZZEMAVITEAN L.

izf7Duplicator UtilitySL T2, R AR BEEMMFITHIREI., MRZEEHHNE
Blackmagic Duplicator 4K 23R BIRA, HF2E R Update Now” (RZBIEHT) 89
Eix. RERTZERE R E RN, AR EAIBlackmagic Duplicator 4KEZEH
EATAIEBERE, BB AR NI TIE(AIRIE,

fEWindows A%t L E RS ERGSRUNT
TEFHARE4EBlackmagic Duplicator UtilitySE 2%,

1BRIZ A IAEZI— 1 fBlackmagic Duplicator UtilityA9SU432, iz RhESHF AR
BRAIEFMIAKBlackmagic Duplicator Utility Installer&2 252 /%, Wiz L2527, Hik
ERSRITALE.

LT HRFBlackmagic Duplicator Utility&k{4 /5, @iTUSBZ 45 J%Blackmagic
Duplicator 4AKEZZEBAOITEN L.

izf7Duplicator UtilitySE 2%, |EmEFANEEBEMFITZ B, NRIZENE
Blackmagic Duplicator 4K = Z&RMZRRIMRA, ¥R E R Update Now” (IZBNEHT) 9
Elix, RESTZERER BN, AR ERIBlackmagic Duplicator 4KEZRH
ISR, BRAEA N TIEIRIE,

TRRI ARSI ST BRI TE N, LMERICR RIS R IR AR A, RFE ST ‘File Name
Prefix” (X{4+RB145) RIEBEHBNFTZFRENA, SERiZigEa, SiERBlackmagic Duplicator 4K
BRI A RN, EXXHEMaU—TBE BN FREIRIEARBRRES . XLEHTRE
FRICFE RN UFAFRRAL.

Blackmagic Duplicator Utility
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http://www.blackmagicdesign.com/cn/support

gt —3%k, BREBIABMBEIRENTRRILE, HERTREENXGRIIRIRE, HEEHRME
RS TUE RIS & L FTCRAOHEMEBIAENX A2 . XFERE TEAEICRE FERINEINH
RATAEIRE LRFIB FHE FEHZRERENXG R,

L& Optical Fiber SDI Module

MRIEREBIS A ENSDHIMN, FPABEELRREWAIOptical Fiber SDI Module Xt AF1EIR, 1
fAISMPTEFR A SFPH IR ER R MEEBlackmagic Design2#Eb BT H %%, REGIZE
BdE A\ Blackmagic Duplicator 4K/GEIR EABERF A ORNR{ER, ZZ=Optical Fiber SDI Module
&, BEENBEREASLIEEEZERNIR S MAISDIMIA, 3% 5] BUE Y6 4F 5 e — D& sk
AOERIBALETIE CIFR A,

WRIETTTHIZSC-SDIEL6G-SDEAFRIMERNA TR AFHBAFTESREAE, BRAIFELE
FORERRREZNRRMM D ENA,

IEEMAIOptical Fiber SDI Module/g,
AL S A SRIEFESDIA.

1

-
Z

R
N

Blackmagic Duplicator 4K3${$ B E NI MRSUESRS, BURERNERBSDIFYEA, AR
AITELCDZ BB “Video Source” (fSIR) B FIAEFH—. #IHESH BRE TOHNAR.

LI ENMIFIOptical Fiber SDI Module
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RS-4221= il

RS-422%m A2 BT RNIEHII BAhn g, B0t L80ER BB BENRSBENMAT LR
. &RiEITE. IFRIEMULKIEBEEBEY W, Blackmagic Duplicator 4K 15X —4mE, EItt
AENRELB. RERHAR. TEILRAFASMIABTIITHERIZER A RET,

9 8 7 6
T T UL UL
SR
& ) e *) =
2 7 8 3 1,4,6,9

TRt ONRS-4221ni25 | MIERE .,

Blackmagic Duplicator 4KEe& TAARENZERE (tm) F2E “REMOTE RS—422 R AZHIHR O, 1%
ImOECE IEFRRS IREE, 7 B G RETaRS-4221nf2 1528,
BRI CMERTAIN LAY 24, REMRIRZELLMinIIK B S IHIZIS 1" AEZ, BminiEE
SHERY5 [NERE AN, MREIREIREEMABBREERE X %491, 152 ZHF
iniEi B IRAE, MMmiRERAS (BITx) 5IEREREIHRW (BIRX) 511 L.
NIERIBlackmagic Duplicator 4KEFESMNIIRS-42218 #2855, Ph@ T InfE it s kB2 IEEE 5N
FRREIRIE,
FARS-4224 4535 NP1z # 5Blackmagic Duplicator 4KAZFEE N OEE.
#£Blackmagic Duplicator 4KAJIZHIEIR_E1% TRE “REM” B2 1%
ABEAEERIES,
MBI A2 R #Blackmagic Duplicator 4K#HTFHARIELECE, SiFBRIELESHICE.
AEPEEBRN TIFMIRS-4220 R TSI T ZIFHIRS-422@ 2,

o ©
REMOTE IN
O O
[ B3
o | o

B IMIBRS-42215 428 &2 2lBlackmagic Duplicator 4K N IZ BN PHEFR L4185,

RS-4223%l
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(@m»]
(an]
(@n]
(@mn]

@)

B\ackmag\cdesngng

@)

0000

fEBlackmagic Duplicator 4K#Y#ZHIER 1% N niziz i nl/Z ARS-422 &A1z,

Supported RS-422 Commands

Command

0 - System Control

0x00 OxM

1 - Slave Response
0x20 0x00 Stop
0x20 0x02 Record

0x21 0x02 Append

4 - Preset/Select Control

0x40 0x40 AutoMode Off
0x40 0x41 AutoMode On
0x61 0x20 StatusSense
7 - Sense Reply

0x70 0x20 StatusData

DevicelTypeRequest

Reply

NTSC: OxFOEO
PAL: OxF1EO
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-4224% 4l
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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 ng’e 0 0 0 0 0 0 0
Byte 4 Select EE = 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 38.4 K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

RO NP 2 AT

&8I AR M {E FABlackmagic HyperDeck AR M Y & F X ARA & < M IMNBIZHBlackmagic
Duplicator 4K, tbIHEELHERIIAMITEN L BT Telnet S & B4 S0 n iR 12 BB IBlackmagic
Duplicator 4K, S{E MR B E XE BT E B SRIREEIZHIER, HiEidHyperDeck AR MY
Y872, JEHE 5Blackmagic Duplicator 4KE&E—iz,

T IAKMIZ A=
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EAIMFAEBCHBEEX R, MTBNSHE B EEHNEE, MR EBTHEEF LANEN
KRBIRG LIRHIE R, F120, Arduinoffizlzs 2 —Fv\BLEB AR, RIIBITR A “Shield” (&) A93
ZIRTIEEXINEE, BrOFEZZ, MBI UEZEEED., 2§Blackmagic Duplicator 4K
FENURNES I, EEER T AEIEM T ERZIZHINEENE! Arduinofiz sz &5
B MERET, MEXERENFRFES. HERETArduinoB g, REIArduinoEiE
Blackmagic Duplicator 4KBBAK Mim Ot e AL BN FFRIEHIEREHINL T,

ArduinofiiizHlz3 rlE L B AMNCIESRTE. REBIIHyperDeck AR WM R AYIZ H 28 81T 4R
2, Bl EXIBlackmagic Duplicator 4Kfl& &N <, FTE X 5Mar S EBER N “Blackmagic
HyperDeck AR N B 4258551 .

BRI BCAArduino R INEAE Y BE, MIHITRFMICRINEE., Flal, (R ERIN— TN ERTATEE,
eI ARSI 2s iz, 1LEE R DFER 8 Amdn £ Blackmagic Duplicator 4Ki# T1E%, X—INEE
SF IR ZRICE IIERTRERRE I,

BAPIRX—RARENFE M, FHEREREEX T2 EFIMBIAK Iz Hl 25 A0 R 15!

BlackmagicDuplicaterControl | Arduine 1.6.5

#include <SFI.h>
#include <Fthernet hs

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

byte mac] = {@x90. @xAZ, @xDA, OxOF, @x17. @xEf}:

byte ip[D - {192, 168, 28, 204}; //IP address of Ethernct Shicld
byte server[] = {192, 168, 28, 85}; /71P address of Uuplicator
EthernetClient client; //Give the ethernet client a name

void setup()
Fthernet begin{mac, ip); //Start the Fthernet connection:

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

void loop()
while (client. availahle()) //Read the Duplicator Preamhle

char ¢ = client.read();

}

client.print("record: nome: CAMFRAT\xAn"); //5tart Duplicator recording a clip named Camera 1
deLay(boeey) ; /Malt a minute

client.print(”stop\xéu”); F/5top recoding

while (1); //Do nothing until program starts again

SRSMEBIAK Z B2 RFZRT, GIa0ABIE R E & B UKW
[E#YArduino, IRESE X BRIUK W ISCRIEEFZMD
A LB ASCIL R AR AV I

B UKW IEFZEH
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FEEOANZROMEELIE F—I1F, ETEKEERMEER89Arduino IDEF, J9Arduino
HmENIXER 3R] ap < Blackmagic Duplicator 4KIEE—7 i, AEEILEERHES HIRER
BXET,

/*

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, O0xO0F, 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 nOthil’lg until program

starts again
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Blackmagic HyperDeckIAXMIMYZETXANMNIN, RARS 2N T 8T KM iHk i
Blackmagic HyperDeckt& & FAAY, B LUSE R AN B FEHl & Blackmagic
Duplicator 4K,

RFEBNRHTICE, AHEEAEIHyperdeck MY FTE RS, BLXEL Bn 75 EHHERN
HyperDeck AR MM eI B <.

Protocol Commands

Command

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

B AK M2 42
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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 nedn 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}«<!

|

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.

B AK M2 42
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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

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}:el

{Parameter}: {Value}<
{Parameter}: {Value}
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d!
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 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.

B AK M2 42
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

BT AR M ITFZEH
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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”}«

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}«!

P

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!
|
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke«!
unique id: 101112131415«
pu}

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}«!

._n
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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}«!
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.

Video Formats

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

sD
525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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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”}«
pa}
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low",
“H.265High”, “H.265Medium”, “H.265Low"}«!
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Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 oxM DeviceTypeRequest PAL: OXFIEO Enabled -
24P: OxF2EO
1- Slave Response
0x20 0x00 Stop Acknowledge Disabled -
0x20 0x02 Record Acknowledge Disabled =
Non-standard command
0x21 0x02 Append Acknowledge Disabled - an extra 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
remembered
0x61 0x20 StatusSense StatusData Enabled -
7 - Sense Reply
Please see “Status Bits”
sheet: Limited to 9
0x70 0x20 StatusData o >

bytes of status, silently
truncated

U
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

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 = Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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 38.4K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd
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BlackmagicDuplicatorControl | Arduing 1.6.5

#include <5F1.h-
#include <Ethernet.hs

A/ Enter a MA(C aadress and IF address for your controller helow
44 1he 1¥ address will be dependent on your local network:

byte mac[] - {0x90, @xAZ, OxDA, Ox@F, Ox17, OxEf};

byte ip[] - {192, 168, 28, 204}; //1IP address of Ethernct Shield
byte server[] - {192, 168, 28, 85}; //IP address of Duplicator
EthernetClient client; /#Give the ethernet client o name
vold setup()
Ethernet . begin(mac, ip); //Start the Ethernet connection:
client.connect(server, 9993%; //Connect to Duplicator on port 9993
void loup()
while (client available()) //Read the Duplicator Preamhle

char ¢ = client.read();

}

client.print("record: name: CAMERAl\x9a"); //5tart Duplicator recording o clip named Camera 1
deloy(60000) ; /Mait a minute

client.print("stopixda”); £/5top recoding

while (1); //Uo nothing until program starts again

wfcuusbmodem] 421
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9 A=R0|M & & U= TEE TS 0] R[0f L2t Y2 B 2 0|F SAFSHY OFF0| IDEO]| 2017
U&LICH O] REE E5f| OFF 0|0l A Blackmagic Duplicator 4K7} 182 SOt =512 21345 5,

=2
stE Sthotal Z2 20| CHA| 2B E W7HA] 7|H2| =5 Z[A|E &~ ASH T

=T Mg

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, O0xA2, 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, 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: Camerall\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

}



Blackmagic Duplicator O|G{Hl T2 EZS HIAE J|HIO| T2 EZ2 22l O|HUl LEE E5|
Blackmagic HyperDeck C|A3 2|2HE A|0{517| &5t T2 EZ0|X|2t Blackmagic Duplicator 4K

HOE S 2EZ2E AL

T2l 08 = =5t ZlstY| 20 M| HyperDeck Z2E= FFO0{7t LG LT S5HA| 2T
FEME FE2HOIEOM HyperDeck O] Z2EZS AZE Al0] {25 FHOE AA

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration

configuration

. record mode: Duplicate

: record mode: SingleDisk

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

Configures the record mode to single disk.

9
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Command Command Description

configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite,
configuration: video input: {“SDI”, “optical’} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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}é«!

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

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}d
{Parameter}: {Value}d
.

Connection response
On connection, an asynchronous message will be delivered:
500 connection info:
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 disabledé

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:
quitd

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}e
{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>«!

|

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

To enable or disable dropped frames notifications:
notify: dropped frames: {“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

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}«!
o«
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4K«
unique id: 101112131415«
pu}

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:d
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
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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.

Video Formats

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

SD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level
B 3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:
H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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Querying and updating configuration information

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

The server returns the configuration of the deck:
211 configuration:«
video input: {“SDI”, “optical”}é
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 0 or less than 0, connection monitoring will be disabled.

Configuring the record mode
Use the ‘record mode’ command to select the deck recording mode:

configuration: record mode: {“Duplicate”, “SingleDisk”,
“DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,

“H.265High”, “H.265Medium”, “H.265Low"”}
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Jlobpo noxkanosatb!
bnarogapwum Bac 3a nokynky Blackmagic Duplicator 4K.

DJTO pelleHre NpeAHaszHauYeHo AN1A KaUeCTBEHHOIO TMPaXKMPOBaHMA BUeoMaTeprana n ngeanbHo
NOAXOAWT ANA NPAMOro pacnpocTpaHerus konui 8 Ultra HD. [lybnnkatop no3sonseT BeCTu 3anuch Ha

25 SD-KapT BO BCex pa3HoBuaHocTAx SD-, HD- n Ultra HD-dopmatos go 2160p/60. LLnpoko npumeHaembii
CTaHAapT cxatna H.264 nnn Hosenwnii H.265 obecneunsatoT NOAAEPKKY BbICOKOW KaAPOBOW YacTOTbI
npv MUHUMaNbHOM BUTpeiTe. 3TO JaeT BO3MOXHOCTb MCMONb30BaTh HEAOPOTWEe HOCUTENN 1 yMellaTb Ha

HIX 6ONbLWON 06bEM AAHHbIX.

Blackmagic Duplicator 4K oTnvuaeTcs npocToToi U yao6CcTBoM B paboTe. AN M3MeHeHna HacTpoek
MCNONb3YIOT NePeAHIo NaHenb C KHonkammn 1 KK-gucnneem. YNnpasnaTb yCTPOMCTBOM B yAaNEHHOM
pexrMe MOXHO Yepes nokanbHyto ceTb Ethernet, c nomouybio KoHTponnepa RS-422 nnu cob6CTBEHHOTO

yCTPOWCTBa NocpencTsom npotokona Blackmagic HyperDeck Ethernet Protocol.

BcTpoeHHbil kofep H.265 obecneyrBaeT 3anmncb BbICOKOKaUeCTBEHHOIO BUAEO Ha Hegoporne SD-KapTbl
B dopmaTax BnnoTb Ao 2160p/60, nostomy ana pabotsl ¢ Ultra HD He npuaeTca npuobpeTtaTs Camble
CKOPOCTHble HocuTenn. MO nocnegHen Bepcum 1.2 Takke NO3BONAAET MCNOMNb30BAThL CTaHAAPT Cxatna H.264,

YTO faeT elle 6onblie BO3MOXKHOCTEN NPK CO3AaHMM KOHTEHTA ¢ nomollbto Blackmagic Duplicator 4K.

Blackmagic Duplicator 4K 3aH1MaeT OAHO MEeCTO B CTOMKE M MO3BOMAET MOCNef0BaTENbHO COEANHATD

HEeCKO/bKO YCTPOWCTB B OAHY Lienb ANA OAHOBPEMEHHOMO CO3AaHMA COTEH KOMUIA.
3TO PYKOBOACTBO COLEPKMT BCIO MHOPMaLMIO, Heobxonmmyio Ana paboTsl ¢ Blackmagic Duplicator 4K.

locneaHiolo BepCmio pyKOBOACTBA M MporpammHoro obecneyenva ana Blackmagic Duplicator 4K MoxHO
HalTV B pasfene noanepkn Ha Beb-cante www.blackmagicdesign.com. Micnonb3oBaHue akTyanbHON
Bepcvn MO faeT AOCTYN KO BCEM MMeoWMMCH GyHKUMAM. YToObI y3HaBaTb O BbIXOfe OOHOBNEHWIA, He
3abyabTe 3aperncTprMpoBaThCA NPW 3arpy3Ke NporpamMHoro obecnedeHna. Mol npofgonkaem paboTaTtb Haj

COBEPLWEHCTBOBAHMEM HaWMX MPOAYKTOB, MO3TOMY Balll OT3bIBbl MOMOTYT HaMm CAENaTb MX elle J'IquUe!

e &

Grant Petty
CEO Blackmagic Design
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MoaroTtoBKa K paboTe

Blackmagic Duplicator 4K agnaetca NpoCTbiM B 3KCMyaTalnMm yCTPONCTBOM.

Y7066l NPUCTYNWTL K paboTe, AOCTATOUHO MOAKMOUNTE MCTOUHMK SDI-crrHana 1 ycTaHOBUTb OT OAHOM A0
25 SD-KapT. ECnn KoNmMyecTBo KOMUI HYKHO YBENNUNTL, COeANHUTE HECKOMbKO YCTponCcTs Blackmagic
Duplicator 4K B ogHy Lienb, MCNOMb3yA UMEIOLLMECA pa3beMbl M NOPTLl yNpasneHua. Huxe onvcaH
NOPALOK HACTPOWKK, MOC/E BbINOMHEHNA KOTOPOM MOXHO HaUMHATb OAHOBPEMEHHYIO 3aNUCh OAHOW
NPOrpaMmbl Ha HECKONBKO HOCKTENEeN.

[ns nogaum nuTaHWa coefuHUTE CUNOBOK Kabenb no ctaHaapTy IEC co Bxogom 110-240 B nepemeHHoOro
TOKa Ha 3agHen naHenu Blackmagic Duplicator 4K.

Cards

Video Format

2160p29.97 25

Koraa ycTponcTBo BKOYEHO, Ha ero KK-gucnnee
oTobparkaeTca HavyaNbHas CTpaHuLa

HauanbHaA cTpaHuuya

Ha HauyanbHOI CTpaHuLe 0TobpaxatoTca NocTynaolee n3obpaxkeHuve, ero Gopmart, KonnmyecTso
yCTaHOBEeHHbIX SD-KapT, COCTOAHME 3aNMCH 1 MHAMKATOPbI 3BYKa, KOTOPbIE NO3BOAAIOT OTCNEXMBATH
YyPOBEHb ayANOA0POKKM.

MogknounTe NCTOUHMK BNAEO KO Bxoay 12G-SDI Ha 3agHen naHenn. Blackmagic Duplicator 4K
aBTOMATMYeCKM onpeaennt GopmaT NoCTyNaloWEero n306pax)eHns 1 0TO6Pa3nUT ero Ha HauanbHOM
cTpaHnue KK-gucnnesa.

Pazbembl BNC Ha Bxopae v Bbixofe obecneumsatoT paboty ¢ 12G-SDI, nostomy ana nepeaauv SD-, HD- n
Ultra HD-Bunpaeo B dopmatax fo 2160p/60 TpebyeTcs Tonbko oauH Kabenb. Blackmagic Duplicator 4K nmeet
CKBO3HOW TPaKT, KOTOPbIA MOXHO MCMOMBb30BaTh /14 BbIBOAA CUrHana Ha gpyroe SDI-o6opyaosaHue nnm
NOCNeAoBaTeNbHOIO COeJUHEHNA HECKONBKMX YCTPOWCTB B OAHY Lienb. [lonoNHNTENbHO NpeAyCMOTPEHbI
nopaepxka pexnma PSF (MporpeccrBHble cCerMeHTHPOBaHHbIE Kafjpbl) U aBTOMaTUYeCKoe onpefeneHne
yposHel (3G-SDI Level A n Level B) ana 1080p/50, 1080p/59,94 1 1080p/60.

@)

MoaknoumnTe NCTOUHMK curHana k SDI-Bxoay. 3ByK OyaeT BCTPOEH B BUAEOMOTOK.

lMoaroToBKa K paboTe
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Blackmagic Duplicator 4K nogfnep»<nBaeT fiBa KaHana 3Byka, BCTPOeHHOro B SDI-noTok, nosTomy Ana
06paboTKM ayANOAOPOXKKI OTAENbHbIE COeAVHEHNA He TpebyioTca.

Ha HauanbHoW cTpaHuue KK-gucnnea MOXHO CnefnTb 3a YPOBHAMM
ayAnMONOPOXKKN B UCTOYHMKE BUAEOCUrHANa.

HybnukaTopsl Blackmagic Duplicator 4K moxHO 00beanHATb B OHY Lemnb, eCn HEOOXOAMMO yBeNNUUTb
KOMMYeCTBO TUPaxmpyembix Konuin. Hanpumep, ana 3anvcu Ha 100 kapT noTpebyeTca YeTbipe yCTPOWCTBA,
nocnenoBaTenbHO NOAKMOUYEHHbBIX APYT K APYTY.

CoeannuTte kabenem Bbixoq REMOTE OUT nopta RS-422 Ha nepBom AybnmKaTope Co BXO40M
REMOTE IN Ha BTopom ycTponcTse. [loBTopuTe 3TO felCTBMe AnA BCex AYONMKAaTOpOB B Lenu.

Coepunute ckBosHor SDI-sbixog LOOP OUT Ha nepeom ycTporncTee ¢ SDI-BXOAOM Ha BTOPOM 1
NOBTOpUWTE 3TO AENCTBME A1A BCEX YCTPOWCTB B LiEenn.

Ha naHenu ynpasnenua ectb kHonka REM, KoTopasa ncnonbsyerca Ana ANCTaHUMOHHOTO
ynpasneHua npu paboTe C HECKONbKUMYM YCTPOMCTBaMU. HaxXmMmuTe 3Ty KHOMKY Ha BCeX
Blackmagic Duplicator 4K, HaunHasa co BToporo gybnmnkatopa B Lenu.

MPUMEYAHUE. KHonka REM Ha nepsom AybnvkaTope Ao/mKHa ObiTb BbIK/tOYEHa, a Ha
BCEX OCTallbHbIX — BKOYeHa. [epBbit Blackmagic Duplicator 4K cTaHOBWTCA MaBHbIM
1 NO3BOMAET CO CBOEWN KOHTPONbHOW NaHeNM ynpasiAaTb BCEMM OCTaNbHbIMU
ycTpoicTBamu B Lienu. Jlioboe pelleHve, oCcHalleHHOe NopTOM RS-422, MOXeT CIyXUTb
rAaBHbIM, TaK KaK 3TOT MPOTOKON ABMAETCA CTaHAAPTHbLIM.

Teﬂepb BCe 3BEeHbA L|eNnn roToBbl K BbIMONTHEHWIO KOMaH[, HanpaBAeMbIX C MepBOro yCTpOI;ICTBa.

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

REMOTE IN REMOTE OUT

(|

@)

Paszbembl REMOTE 1 LOOP ncnonb3ylotca 4na nocieAoBaTebHOro CoeAHEHNA HECKONbKMX
pybnukatopos. CKBO3HOM TPAKT Ha NOCNeHeM yCTPOMCTBE B LIeNM TakKe MO3BONAET BbIBOAUTL CUMHAN
Ha apyroe SDI-o6opyaoBaHve, Hanpumep Ha MoHUTOP Blackmagic SmartView nnu AncKoBbI pekopaep
HyperDeck.

Bonee nogpobHo cm. pa3pen «[locnefoBaTenbHOe COeAVHEHVE HECKONbKMX YCTPORCTB Blackmagic
Duplicator 4K».

lMoaroToBKa K paboTe
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Blackmagic Duplicator 4K pabotaeT co ctaHaapTHbiMu SD-kapTamu knacca 10 n He TpebyeT
MCMONb30BaHWA CBEPXCKOPOCTHBIX HOCUTENEN. DT KapTbl AOCTYMHbI B M10OBIX CNELMANN3NPOBaHHbIX
MarasnHax 1 HeKoTOpbIX CynepmapKeTax.

Ha Haknelike SD-kapTbl eCTb Undpa B Kpy»kke — oT 140 10. OHa 03HayaeT Knacc
CKOPOCTW 3an1cK no Bo3pacTatolleit (10 — camas 6bicTpas). ns 3anvcu BUaeo B
dopmate BnnoTb o Ultra HD ¢ cambim BbICOKMM BUTperTom nogonaet SD-kapTa
10-ro knacca.

MNopagok yctaHoBKM SD-KapTbl

Bosbmute SD-KapTy Tak, 4ToObl €€ No3004YeHHble KOHTaKTbl Obinn obpalleHsl K KK-gucnneto
naHenu ynpasneHus, 1 BCTaBbTe B OAMUH 13 C/IOTOB.

OCTOpO>KHO HaXXMWTe Ha KapTy, YTOObI OHa BOW/a [0 KOHUa. [10 oKOoHYaHWK NMPOBEPKN
CBETOAVOAHbIV MHOWKATOP 3aropnTCA 3e/1eHbIM LUBETOM, YKa3blBadA Ha FOTOBHOCTb K 3ammncu.

© 0 0 o o

© YT
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ﬁ e BRI -
/ -~

@
» O
o
o
o
o

BozbmuTe SD-KapTy Tak, UToObl ee N030104YeHHbIe KOHTaKTbl Obinn obpateHsl K KK-gucnneto,
1 OCTOPOXHO YCTAHOBUTE B CNIOT A0 KOHLA. Korfa CBeTOAVOAHBIN MHANKATOP 3arOpuTCA 3eNeHblM
LIBETOM, HakonuTesb OyAeT roToB K 3anucy.

[na nssneveHns KapTbl N3 C/10Ta BO3bMIUTE €€ 3a Kpa|7| 1 NOTAHUTE Ha CebA.

Y6eauTech B TOM, YTO KapTa HE UMEEeT 3all1Tbl OT 3anucu. MNepeaBuHbTe
nepeksoyaTens 6/10KMPOBKY Ha BOKOBOI CTOPOHE KapTbl B MONOKEHNE PALOM C
KOHTaKTamu. Mo OKOHUaHWUM PaboTbl MOXHO CHOBA BKIIOYMTb 3aLUTY, BEPHYB
nepekoyaTesnb B NepBoHaYanbHOe NONOXEHNE.

[MoaroToBKa K pabote
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Q®opmatmpoBaHue SD-kapT

Mpexae yem NPUCTYNaThb K 3anncu, SD-kapTbl Heobx0AMMO OTGOPMaTMPOBaTh NoA GalnoByto CUCTEMY
exFAT, paboTaTb C KOTopon MOXHO B cpeae macOS n Windows. [1ns atoro Ha Blackmagic Duplicator 4K
npenycMoTpeHa COOTBETCTBYIOLWasA GyHKLMA, MO3BOAAIOLLAA O4HOBPEMEHHO rOTOBUTL A0 25 KapT Ha
OOHOM YCTPOWCTBE.

Mopagok dopmatnposarua SD-kapT Ha Blackmagic Duplicator 4K
Haxmute kHonky MENU Ha naHenv ynpasneHums.
C NoMOLLbIo KHOMKM B MHOFOGYHKLMOHanbHOM bnoke BbibepnTe Record.

HaxmuTe KHOMKY, COOTBETCTBYIOLLYIO 1€BOV CTPESKe, 4ToOb BoibpaTh Format Cards, 3atem
KHOMKy Format B npaBom HXHeM yray.

MoasuTca cooblieHne, NpeanarakoLiee NoaTBEPANTb dopMaTUpoBaHme. Haxxmute Format,
4TOOBI NPOACNXKUTL, UK Cancel ana oTMeHbI.

MHAMKaTOp BbINOMAHEHWs 3ajaum byaeT oTobpaxaTb COCTOAHNE GopMaTMpoBaHua. Mocne
OKOHYaHMA HaxmuTe OK.

[lnA BO3BpaTa K HauanbHOM CTpaHnue gucnnen Haxmmute kHonky MENU.

[lnAa BO3BpaTa K HayanbHOW CTpaHuLe ancrniea Haxmmute kHonky MENU.

Bce rotoBo 1A Hauyana paboTsl. [locne NnoaknoYeHna NCTOUYHMKA BUAEO/ayAnoCUrHana v
dopmaTrpoBaHMa SD-KapT MOXHO NPUCTYNaTh K 3anmncu.

MpofoMKUTENBHOCTL GOPMATUPOBAHMA 3aBUCUT OT TUMA M EMKOCTU KapTbl.
OpHv TpebytoT bonble BpeMeHU, Apyrme — MeHblue.

3anucb

YT06bl Cpasy MPUCTYNUTD K TMPAXKUPOBAHMIO, MOXKHO HaXaTb KHOMKY 3anunCK Ha NaHenu ynpasneHus.
B 60MbWNHCTBE CNyYaeB BHaUane peKoMeHIyeTcs BbIopaTb PEXMM, KOLEK U BUTPENT, MOTOMY YTO 3TH
HACTPOVKM ONpefensioT Ka4eCTBO M306paKeHNsA U ASIMTENbHOCTb COXPAHEHNS.

Blackmagic Duplicator 4K nmeeT HeCKONbKO PEXMMOB 3amnnCK.

= Duplicate: ogHOBpemeHHas 3anmcb Ha Bce SD-KapTbl.

= Single Disk: 3anunco Ha oaHy SD-KapTy B nopAfke ouyepean 1 0CTaHOBKa COXPaHeHMA nocsne
3anNoNHeHMA NoCNeHero HakonuTens.

= Single Disk Overwrite: 3anuce Ha oaHy SD-kapTy B nopsiike odepean C MOBTOPHbIM
COXPaHeHNEeM B HEMPEPLIBHOM LMK/IE.

Pexxnm Duplicate

B atom pexunme Bnaeo oqHOBpPEMEHHO 3annchbiBaeTCA Ha BCe SD-KaprI.

Pexxum Single Disk

Blackmagic Duplicator 4K npeBocxoaHO NOAXOAWT 414 NOC1e0BaTeNbHOIO COXPaHeHNA BUAEO C Kamep
HabniogeHua v Npu paboTe B 3dMpe. 3anuch BbINONHAETCA Ha OAHY SD-KapTy, a Npu ee 3anonHeHUN
NPOAOIKAETCA Ha Cnefyiolem HakonuTene v Tak No ovepeamn 4o Tex Nop, koraa byayT MCNonb30BaHbl BCe
13 HUX. YCTPOMCTBO UMeeT 25 cnoToB, No3ToMy 06LLas NPOJOMKMTENBHOCTb NONYUYeHHOro MaTepuana
MOXeT OCTUraTb OAHOM Hefenu. [1ns HenpepbiBHOM 3aNych AOCTAaTOUYHO B 1060 MOMEHT 3aMeHUTb
NOMHble HOCUTENW NMYCThIMN.

3anuchb
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IMpn NocnenoBaTeNbHOM COeAMHEHNIN HECKOBKUX YCTPOMCTB B OAHY LieMb MOXHO AOMOSHUTENBHO
YBENUYNTb BPEMSA 3anucu. Koraa Ha raBHOM K3 HUX BCe KapTbl ByyT 3aN0fiHeHb!, COXpaHeHme
NPOAOCIKUTCA Ha OCTaSbHbIX. 3aNMCb OCTAHOBMTCS NMOCE UCMOSb30BAHNA NOCAEAHEr0 HAKONWUTENs Ha
nocneaHem aybnukatope.

Pexxnm Single Disk Overwrite

Mpwv ycTaHoBKe ABYX 1 6onee SD-KapT 3TOT peXXnM NMO3BOSIAET BbINMOHATL LIMKINYECKOE COXPaHeHue

B HEMPEPLIBHOM PeXMME: KOraa NOCNeAHNA HAKOMUTENb 3aMOfIHEH, 3aNWCb MPOAOIXKAETCA HA MEPBOM.

B 3TOM Cfiyyae akTMBHbIM MOOYEPEfHO ABAAETCA TONbKO OAMH COT. [lepe NOBTOPHbLIM UCMONb30BaHNEM
HOCUTENb NoaBepraeTca GopMaTUpPOBaHMIO.

Pexxumbl Single Disk v Single Disk Overwrite noxoxu apyr Ha Apyra, O4HaKo B NePBOM Clyyae 3anmncb
OCTaHaB/MBAETCA NOCSe 3aMoHEHWA NOCNeHEero HaKoNMTend, a BO BTOPOM BbINOMHAETCA
bopmaTmpoBaHwe cnegyiolein JOCTYNHOW KapTbl AN1A COXPaHEHWA Ha Hell HOBOro maTtepwmana. lNpwu soibope
onumn Single Disk Overwrite gna npekpatleHrsa paboTsl HEOOXOAMMO HaxaTb KHOMKY OCTaHOBKM.

MNpw ncnonb3osaHnn pexnmos Single Disk 1 Single Disk Overwrite
nycTble SD-KapTbl MOXKHO YCTAHOBUTb B OGO MOMEHT BPEMEHM. 3anncb Ha
Duplicator 4K 6yaeT npoaonxarbca Ao Tex Mop, NoKa B Mobom 13 25 CnoTos
eCTb HakonuTesb CO CBOOOAHBIM MECTOM.

MopAagok BbiGopa pexuma

Bkntounte nutarue Ha Blackmagic Duplicator 4K.

Mcnonb3yiite kHonky MENU Ha nepeaHelt naHenu ynpasneHns, 4tobbl OTKPbITb MeHI0. Knasuwm
PALOM C SKpaHOM OTOBpaxatoT JOCTYMHbIe ONUMK. HaxxMUTe KHOMKY 3anmncu.

BHM3y meHio Record oTobparkaloTca TOUKM, KOTOPble NMOKa3biBAOT KOMMUYECTBO AOCTYMHbIX OMLWIA.
YT06bl BEPHYTHCA HA OANH YPOBEHb BBEPX, HAaXKMKTe KHOMKY Back. [1na nepexona mexay
PA3NNYHBIMK HACTPOMKAMMN NCNONb3YATE KHOMKMN < 11 >,

MepeianTe Kk HacTpolike Mode 1 BbibeprTe Change.

YT06bl MICNONB30BaTh TEKYLLYIO HACTPOWKY, HaXKMUTE KHOMKY Select. MeHio Ha 3KkpaHe
oToOpaxaeT BbIOPaHHYIo Onuuio.

[1ns BO3BpATa K MEHIO 3aM1CK HaxKMIUTe KHOMKY Back. Ha akpaHe oTo6pakaeTcs
BblOpaHHas onuws.

HO)J,DO6H€€ O nocnefnoBateibHOM CoeAMHEHNN HECKOJTbKNX ,Ely6J'II/IKaTOpOB B O4HY Lenb CM.
COOTBETCTBYOWME pa3esibl PyKOBOACTBaA.

Ecnun c HacTpomkow Single Disk nnu Single Disk Overwrite HyHO
n3sneys SD-KapTy O €€ MOMHOrO 3anoHEHNA, HAXMUTE U YAEPXKMBaUTE B
TeyeHue Tpex CEKYH KHOMKY 3anncu. B 3Tom ciydae coxpaHeHue byaet
NPOAOMXKEHO Ha Ccnefytoliem HakonuTene. lNpu HacTporike Duplicate
ncnonb3yinTe KHOMKy +. MoapobHee cm. pazaen o pexume Append.

Blackmagic Duplicator 4K moxeT BeCT1 3annch B Mo6OM 13 ABYX CTaHAapPTOB CxaTua: H.264 nnu H.265.
1o ymonuaHuto ncnonb3yetca komnpeccna H.264.

3anuchb
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MopA#oK cMeHbl Kofeka

Haxmute kHonky MENU.
HaxmunTe KHOMKY 3anmncy B MHOrOGYHKLMOHANbHOM B1oKe.
Mlcnonb3yAa KHOMKK CO CTpenkamu, nepenante K HacTponke Codec n HaxmumTe Change.

BribepuTe HeobXxoaUMBI KOEK U HaxmuTe Set, UToObl NoATBEPAUTb M3MeHeHMe, unn MENU,
UTO6BI MPUMEHUTL HOBYIO HACTPOMKY 1 BEPHYTbCA K HauyalbHOW CTpaHuLe Ha KK-gucnnee.

MPUMEYAHUE. YTtobbl MCNonb3oBaTb pasnnyHbie Kofgeku, Ha Blackmagic Duplicator 4K
onHO 6biTb MO 1.1 nnu bonee nosgHen sepcun. MoapobHee cm. pa3aen «PaboTa ¢
Blackmagic Duplicator Utility».

Bbi6op noaxoaAawero Kogeka

[na nyylwen COBMECTUMOCTN PEKOMEHAYETCA MCNONb30BaTh Kogek H.264. o 3ton
npuyrHe B 3aBOACKMX HacTpolkax Blackmagic Duplicator 4K BbibpaH MMEHHO 3TOT TuM.

[ns pabotbl ¢ Buaeo 8 Ultra HD 1 3KoHOMMIM MeCTa Ha HocKTene 6osbLie NoaXoauT
Kopek H.265, Ho OH He Bcerja COBMeCTVIM C KOMMbIOTePaMu 1 ApYrnM 060pya0BaHVEM.

Oba kofieKa MMEIOT CBOW NMpeunmMyLLecTBa. Tak kak H.265 TpebyeT 6onee HU3KOro
6uTpenTa 1 Gannbl B 3TOM KofeKke MMEKT MEHbLLIMIA pa3Mep C TEM e KayeCTBOM
1300paKeHWA, MOXHO MCMNOMBb30BaTh Hegoporne SD-kapTol. Ecnn BaxkHee
COBMECTMMOCTb C APYTMMUM YCTPOMCTBAMK, Nyulle BoibpaTb H.264.

Blackmagic Duplicator 4K nmeeT Tpu HacTpoiiku butpeliTa: Low (H13knit), Medium (cpeaHuin), High
(BblcOKMI). OHM NO3BONAIOT 3a[1aBaTb 0ObEM AlaHHBIX HA OfIHY CEKYH[Y BUAEO Npv KOAMPOBaHWUM B H.265.
Mo ymonuaHwmio ncnonb3syetca onuua Medium, koTopas obecrneunBaeT ONTUManbHOE COOTHOLLIEHWE
KauecTBa 1 pa3mepa paina. Npu HeOOXOANMOCTU €€ MOXKHO M3MEHWUTD.

MopAgoK M3MeHeHus 6uTpeiTa

HaxmunTte kHonky MENU.
HaxmuTe kHonky Record B MHOrodyHKLMOHanbHOM 6noke.

lcnonb3yA KHOMKM, COOTBETCTBYIOLME CTPENKaM, NepennTe K HacTporke Bit Rate n
HaxmmTe Change.

Bribepute HeobXxoaMMbI OUTPENT U HaxkmKTe Set, YUToObl NOATBEPAUTL M3MEHEHMe, Ui Menu,
UTOObI MPUMEHUTL HOBYIO HACTPOWKY M BEPHYTHCA K HadanbHOW CTpaHuLe Ha KK-gucnnee.

MPUMEYAHUE. Yem Bbille GBUTPENT, TEM Nyullle KaueCTBO 3anucy, OAHAKO Takoe BUIEO
TpebyeT H6o/blle MecTa v UCMOJb30BaHWA AOCTATOYHO CKOPOCTHbIX KapT. Mpu 6onee
HW3KOWM CKOPOCTW Nepefayn faHHbIX Ha OHOM HOCUTENE MOXHO YMECTUTb Horblie
MaTepmana, Ho 3TO CKaXKeTCA Ha KayecTBe M300paxxeHus.

YT00bl HaTX ONTVMANbHOE COOTHOLLEHWE KauecTBa U pa3mepa dalina, pekomeHayeTcs
nonpo6oBaTb PasHble OUTPENTHI.

3anuchb
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YT06bl HaUaTb 3aMUCh, HAKMKTE COOTBETCTBYIOLLYIO KHOMKY Ha NaHenu ynpaeneHunsa. Bo Bpemsa coxpaHeHua
CBETOAVOAHBIN MHAMKATOP KaXKAOro MCMOMb3YyeMOro COTa FOPUT KPaCHbIM LiBETOM. [Tocne OCTaHOBKM
NHOMKATOP CTaHOBUTCA 3€M1eHbIM. TO O3HaYaeT, YTo KapTa YCNeLHO COXpaHmia NpeablayLwnii Knmn u
roToBa K MPOAOSIXKEHMIO 3anncn. 1na npocmoTpa MaTeprana MOXHO MCNOMb30BaTb KOMMbIOTEP,
YCTPOWMCTBO UTeHua unu HDMI-TeneBu3op, ecnv oHM NoaaepxmBaloT paboTy ¢ SD-kapTamu 1 Gainosyto
cnctemy exFAT.
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[na Hayana 3anucn HaxxmuTe COOTBETCTBYIOLLYIO KHOMKY. lNocne storo
CBETOANOAHbBIN UHAM KaTop KaxXgoro cyioTa 6)/QCT MUTraTb KDaCHbIM LIBETOM.

B 3aBMCKMMOCTI OT TEKYLLIEro COCTOAHMA CBETOANOAHDBIN MHAMKATOP C10Ta UCMOMb3yeT pa3Hble LBeTa.
Hanpumep, nocne yctaHoBku SD-KapTbl M BO Bpema ee NPOBepKM OH OyeT ropeTb 3efleHbIM LiIBETOM.

Hu»e onncaHbl BO3MOKHble KOM6I/IHaLLI/II/I COCTOAHMA uy6n|/n<aTopa nuBeTa MHANKaTopa.
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HenpepbiBHbI 3eN€eHbIl

MO»HO HauMHaTb 3aMNKCb. MHﬂVIKaTOp MOCTOAHHO rOPUT 3€IeHbIM LIBETOM, KOrga SD—KapTa
rOTOBA K 3aMmncun.

HenpepbiBHbIN KpacHbIN

VlpeT 3anuch. MIHAMKATOP NOCTOAHHO rOPUT KPacHbIM LLBETOM BO BPEMA 3aMmncu.

Muwuratowmn KpacHbin

VlpeT 3anuchb, HakonuTeNb NOYTY 3anonHeH. Koraa Ha KapTe 0CTaeTca MecTo AN MeHee Yem
TPeX MUHYT 3anucK, MHANMKATOP OyAeT MUraTb.

KpacHbiln (MyUraeT ¢ KOpOTKMMN MHTEpBanammu)

Mponyck kagpos. YcTaHoBneHHaa SD-kapTa MMeeT HeJoCTaTOUHbIE CKOPOCTHbIe
XapaKkTepUCTUKN.

HenpepbIBHbIN XKenTbiii

KapTa 3anonHeHa, 3alWuuleHa unm HenpurogHa Ana 3anucu. ECin Bo Bpema 3anmcu MHANKAToOp
HenpepbIBHO rOpPUT XenTbiM LiBeToM, SD-KapTa ellle He 0ThOpPMaTMPOBaHa, 3aljMileHa oT
3aMN1UCK UK MOXET YMECTUTb BUAEO NPOAOIKNUTENBHOCTbIO MeHee 10 cekyHA. MNonpobyiite
pPa3bNoKMPOBaTh MM OTGOPMATMPOBATE HAKOMMTENb, YMEHbLWNTE OUTPENT NN YCTaHOBKTE
LpYro HocuTenb.

3anncb
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XoTa nybnukatop coxpaHaeT GainoBylo CUCTEMY KaXXAOr0 HOCUTENA, PEKOMEHIYeTCS He U3BNeKaTb
SD-kapTty 13 Blackmagic Duplicator 4K Bo Bpems 3anmncu, Tak Kak B MPOTUBHOM Cily4ae Ha HEKOTOPbIX
KoMmMbtoTepax Gpalinbl MOryT Pacno3HaBaTbCA Kak NoBpexaeHHble. [1na 6e30nacHoro n3snedeHns nydle
BCero CHauana 3akoHUMTb 3anncb. ECv oTaenbHble KapThl HEOHXOAMMO PacnpPOCTPaHUTL A0 TOro, Kak
3aBepLNTCA MEPOMPUATIE, MOKHO UCMOMNb30BaTb HECKOSBKO AyOIMKATOPOB. ITO NMO3BOMAET NONyYaTh
YKOPOUEHHYIO KOMWIO Ha OAHOM YCTPOMCTBE M MNOMHYIO BEPCUIO HA OCTaNbHbIX.

SD-kapTbl 10-ro knacca obecneunsatoT 3annch C NodbiIM BUTPENTOM, KOTOPbIN
noaaepunBaetca Ha Blackmagic Duplicator 4K. Mpu HEOOXOAUMOCTM MOXKHO
MCNONb30BaTb MEHEE CKOPOCTHbIE KapTbl. Hanpumep, 4nd 3anvcu ¢ Kamepsl
BMAEOHabMoaeHMa 6onee BaKHbIM GaKTOPOM ABNAETCA NMPOAOIKNTENBHOCTD, a He
KauecTBO 1M306pakeHus. PekomeHayeTCs BCEraa BbINONHUTL MPOOHY0 3aMnch, YTOOb
npoBepuTb paboTy SD-KapTbl C BbibpaHHbIM bUTpenToM. [ofpobHee CM. rnaBy
«YCTaHOBKa v opmaTtnpoBaHue SD-kapT» B pa3aene «[1oarotoska k pabotes.

Pexxnm Append

IMpw ncnonb3oBaHUK HacTpolikm Duplicate MHorga HOBbIY KNKM HEOHXOANMO [O0ABUTD K yxe
cyljecTsyoLemy, YTobbl caenatb eanHoe Bnaeo. OCoOOeHHO YacTo Takasa NOTPeOHOCTb BO3HMKAeT Npw
3anncK MEPONPUATUA, KOTOPOE COCTOUT 13 HECKOSBbKMX Pa3PO3HEHHbIX COOBITUIA. B 3TOM Clyyae MOXHO
MCMoNb30BaTh pexrm Append, No3BONALWMIA CO3AaBaTb LIENOCTHBIV MaTepuan 13 OTaeNbHbIX GparMeHToB.

3anuwunTe Nepsbii KU, NCNONb3yA COOTBETCTBYIOLLYIO KHOMKY. HaXMuTe KHOMKY OCTaHOBKM.

Ina3anucn cnepytouiero d)parMeHTa HaXMUTe KHOMKY +. OHa 3aropumTca emecte C KHOMKOM
06bIYHOM 3aMnNCK, YTO YKa3blBA€T Ha ,ELO6aBJ'I€HI/Ie TeKylwero Knmna K npegbiaylemy.

HaxmuTe KHonKy ocTaHOBKK. HoBbIN Knun 6yaeT fobaBneH K paHee 3anvMcaHHOMY ¥ COXPaHeH
BMECTe C HUM KaK efJMHOe BUAEO.

Pexxvm Append no3sonsaeT 4o6asnaTh Noboe KoNMuecTBo KANMOB K yxe
CyWeCTBYIOWMM. EAMHCTBEHHBIE OrpaHMYeHIs — 3TO Pa3Mep KapTbl NamATV 1
NPOOOMIKNTENIBHOCTD 3aMnCK.

(o) o] (o) (o) (o) (o) 6
a A A A (-
(@S]
(@S]
LOoCK | MENU
= = = = (@S]

Haxmnte KHOMKY +, UTOObI LlO6aBV\Tb HOBBIM KNIM K 3aNnMCcaHHOMY paHee

Pexum Append
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Ecnv npu HacTporike Single Disk unu Single Disk Overwrite HeobxonuMmo
13BeYb TEKYLIYIO KapTy 1 NepeinTu Ha paboTy CO Cnefylollen, HaXKMUTE 1 yaepK1MBanTe
KHOMKY 3anncu B TeUYeHve Tpex CeKyHA. B 3ToM ciyyae MOXHO NONYUUTb MTHOBEHHbIN
[OCTYN K Nony4YeHHOMY maTepuany 6e3 oCTaHOBKM coxpaHeHud. [oapobHee o
HacTpowkax Single Disk n Single Disk Overwrite cm. paszgen o Bblbope cnocoba
3anucu. Mpu HacTporike Duplicate ncnons3yiite KHonky +. [oapobHee cm. pa3aen
0 pexume Append.

bnoknposka Blackmagic Duplicator 4K

Hpm 3aMMUCK BaXXHOTO COOBITUA MOXHO 3a6J'IOI<I/IpOBaTb KOHTPONbHYIO MaHesb, 4TOObI npenoTBpaTuTb
cnyanHoe HaXkaTne KHOMKW OCTaHOBKM. JTa d)yHKLll/lﬂ TaKXe nofe3Ha Anda oTkntoyeHna opraHos
ynpas/ieHrAa Ha BE4OMbIX )/CTpOI;ICTBaX, 06beANHEHHbIX B OfHYy uenb.

[nga BKNOYEHNUA 1 OTKIOYeHWsA 6NOKNMPOBKY Ucnonb3yeTca kHomnka LOCK. CnyuaiiHana pa3bnokvposka
YCTPOWCTBa ManoBepOATHA, TaK KaK [/1A 3TOr0 HEOOXOAMMO YAEePKMBATh KHOMKY HaXKaTol B TeueHue

ABYX CEKYHL.
Mopapok 6nokmposku Blackmagic Duplicator 4K
Haxmute kHonky LOCK Ha naHenu ynpasnexuna gybnmkatopa.

YT06bl Pa36NIOKMPOBATL YCTPOWCTBO, HaXMUTe 1 yaepxuBainTe kHonky LOCK. Yepes ase
CeKkyH/bl y6nukatop 6yaeT pa3bnokMpoBaH.

o
o
o
o
o
o
o
o

REM o (+)
LocK | | MENU
18 19 20 21 22 23 24 25
LOCK

BnoknpoBKa KOHTPOSIBHOM NaHeNn No3BoONAeT NPefoTBPaTUTL
CNyyvyanHyio ocTaHoBKY 3anucy Ha Blackmagic Duplicator 4K

[locnepoBatenbHOe coefUHEHne
HecKkonbKux ycrpoucts Blackmagic
Duplicator 4K

Ecnn ana 3anncy Heobxo[MMo 1Cnonb3osaTh bonee 25 SD-KapT, MOXKHO 0ObEANHUTL B OAHY LieMb
HeCKONbKO Ay6nmKaTopoB. B 3ToM criyuae Kaxkblii U3 Hyx OyfeT nonyyaTb OAWH ¥ TOT XKe CUrHan yepes
SDI-sbixog LOOP OUT u ncnonssosats pasbem REMOTE gna nprema komaHa ynpasneHva no
npotokony RS-422.

bnokmposka Blackmagic Duplicator 4K
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MNopAgok nocsiefoBaTeNbHOro coeAUHEHNA HECKONbKUX Jy6nnKaTopoB

Mlcnonb3ya nocnenosatensHbin kKabens ¢ pazbemom DB-9, nogkniounte soixog REMOTE OUT
nopta RS-422 Ha nepsom ycTporicTae ko Bxogy REMOTE IN Ha BTopom. Takol kabenb MOXHO
nprobpecTn B Nto6OM MarasnHe KOMMNbIOTEPHOM U BUAEOTEXHUKN.

CoepgunHuTe ckBO3HOM SDI-BbIx0O Ha NepBOM yCTponcTee ¢ SDI-BXOA0M Ha BTOPOM.

Ecnu Bbl ncnonbayeTe 6onee AByx Ay6NMKATOPOB, NOBTOPUTE OMUCAHHbIE Bbille AeCTBMA ANA BCEX
OCTanbHbIX yCTPONCTB B LEenn.

(@) N Bepomoe yctpoiictso
e HaxmunTe kHonky REM,
] ‘€ 20 B) (7 4TOGbI NPYHUMATD

O e e KOMaHAbl C NpefblayLero
L YyCTPOMCTBA.

@) Bepomoe ycTpoiictBo
HaxmuTe kHonky REM,
4TOObI MPUHUMATD

O KOMaHAbl C NpefblayLero

yCTPOWCTBA.

maBHOe yCcTpONCTBO

[ |

) AT
Sp

@)

oCTanbHble
yCTPOWCTBa B LENW.

Y1066l 06bEANHUTD HECKOMBKO yONMKAaTOPOB B OAHY LieMb, COeANHMTE CKBO3HOM
BbIXO[ OAHOTrO yCTpomcTBa ¢ SDI-BX0A0M Ha Apyrom. 3aTeM NOAKI0YNTE BbIXOA
ANCTAHUMOHHOIO YNpaBieHna Ha nepBom AybnmnKaTope K COOTBETCTBYOLLEMY
BXOZY Ha BTOPOM.

o o o o o o é
-]
REM [ ] (+)
(@)
|~
LoCcK [ ] MENU
(@)

HaxmuTe KHOMKy REM Ha Ka/10M BE[JOMOM YCTPOWCTBE B Li€NK, YTOOHI
aKTVBMPOBATb yNpaBeHne B ANCTaHLUNOHHOM pexrme

MPUMEYAHME. Ins AMCTaHUMOHHOrO ynpasneHua KHonka REM nonxHa 6biTb
BKJIIOUEHA Ha KaXKAOM 13 BEAOMbIX YCTPOMCTB. KOrAa 3TOT pexurm akTMBMPOBAH, OHa
ropuT. Y1066 OTKMOUMTD QYHKLMIO, HAXKMUTE KHOMKY ellle pas.

|_|pl/l NCNONTb30BaHNN HECKOMbKKX ,[I,y6J'II/IKaTOpOB pekomMeHayeTCa npenBapuTesibHO BbIMONTHNTL ﬂpO6HyD
3anuck. Ecnv Begomble yCTpOIZCTBa He NPUHUMatOT KOMaHAbl C rMaBHOrO, y6€‘ﬂl/\T6Cb B TOM, YTO Ha NepBom
Lly6J'IVIKaTOp€ kHonka REM oTkntoueHa, a Ha BCex OCTaNbHbIX BKITIOYEHa.

[ocnepnoBaTensHoe coeiHeHVe HeCKonbKnx yctponcTs Blackmagic Duplicator 4K

OTkntounte kKHonKy REM,
UTOObBI KOHTPONMPOBATb
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HacTtponkn meHio Ha KK-gucnnee

Bce HacTPOIKM MOXHO M3MEHUTL C MOMOLLbIO MHOTODYHKLMOHANBbHBIX KHOMOK, PACMONOXEHHbBIX MO 0benm
cTopoHam KK-gucnned. Kaxaaa nx HAX COOTBETCTBYET TOW U MHOW HACTPOIKe, 0TOOPaKaeMol
Ha 3KpaHe.

MNopAafoK nsmeHeHNA HaCTPOeK
Haxmute kHonky MENU Ha naHenu ynpasneHua, YToObl OTKPbITb HACTPOKMN.
[1nA HaBUrauMm NoO MEeHI0 NCMONb3YTe MHOrOMYHKLMOHAbHbIE KHOMKM.
Mocne Bbibopa HeEOOXOAMMOW HACTPOWKK HaxkmMnTe KHonKy Change.
13MeHNTE HAaCTPOMKY M HaxxmnTe Set, YToObl MOATBEPANTL HOBYIO YCTAHOBKY.
[na oTMeHbl M3MeHEeHWA NCNOoMb3yTe MHOTOQYHKUMOHaNbHY0 KHoNKy Back, koTopada nozsondaet

BEPHYTbCA Ha OAWMH War Ha3af, Wi HaXXMUTE KHOMKY MENU Ha nanenu ynpasieHns, 4TOObI BEPHYTbCA K
HayanbHOW CTpaHuue.

HacTporika Record no3BonfAeT MeHATb UCTOUHMK BUAEO, 3aaBaTb OUTPENT, BKIOUATL UM OTKIOYaTb
3anyck 3anucu n opmatrpoBatb SD-KapTbl.

Video Source

STa HacTpoiika no3sondaeT BblbupaTth SDI-Bxoa nan onTuyeckuii Bxofd. Bo BTopom cnyyae notpebyeTca
YCTaHOBKa AOMOMIHUTENBbHOMO ONTUYECKOrO MOAYNA.

Mode (Pexum)

STa HacTpOWiKa No3BonAeT BbIOPaTh OAVH 13 TPEX PEXMMOB 3aMnmCH.

Duplicate

OfHoBpemeHHas 3anucb maTepnana Ha Bce SD-KapTbl.

Single Disk

3anuch BbINONHAETCA Ha ofHY SD-KapTy, a Npu ee 3aNoNHeHWW NPOAOIKAETCA Ha CefyloLel.
Mocne Mcnonb3oBaHMA BCEX HaKoMUTENel coxpaHeHne npekpallaetca. [py nocneaosatenlbHOM
CoeIVHeHNM HECKONBbKMX YCTPOMCTB B OAHY LieMb 3anncb OCTaHaBAMBAETCA, KOrAa 3aKOHUMUTCA
CcBOOOAHOE MECTO Ha NocNeHeM JOCTYMHOM HOCUTeNe.

Single Disk Overwrite

HenpepblBHafA 3an1Cb B UMKIUYECKOM pexime. Buaeo coxpaHaeTca CHadana Ha ogHon SD-kapTe,
a npu ee 3anofiIHeHNN NPOJOIKAETCA Ha cinepytowen. locne ncnonb3oBaHMA BCeX HakonuTenemn
BbIMNOSIHAGTCA BO3BPAT K MEPBOMY M3 HUX C 3aMeHO CTaporo 13obpaxkeHna Ha HoBoe.

Codec

STa HacTpoWiKa No3BonAeT BbIOpaTh KOAEK CXKaTuA A1 3anuncy ¢ nomollbio Blackmagic Duplicator 4K.

HacTtponkin meHto Ha KK-gucnnee
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MOHO MCNONb30BaTb OAVH 13 ABYX TUMOB KOAEKa.

H.264

LInpoKo NprMeHAEMbI KoAeK CKaTus, KOTOPbI 0becneunBaeT Hannyywnin 6anaHc mexay
KauecTBOM M300paKeHWs 1 pa3mepoM Garina. bonbLMHCTBO COBPEMEHHbIX YCTPOCTB 15
BOCMPOU3BEEeHsA BUAEO CNOCOOHbI paboTaTb C MaTepManom B 3TOM KOAEKe C KaueCTBOM
BnAoTb go HD.

H.265

BblCOKONPOU3BOANTENBHBIN KOAEK, MO3BONALLNIA MCMONb30BATh BABOE MEHbLINI 06beM
HOCUTENA ANA MaTepuana Takoro e KayecTsa, kak Bnaeo B H.264. OH OTANMYHO NOAXOAUT Kak ANa
HD-, Tak 1 ana Ultra HD-koHTeHTa, HO TpebyeT bonee coBpemMeHHbIX anmnapaTHbiX 1
NPOrPaMMHbIX PELIEHNIA.

MPUMEYAHME. MoapobHee 0 pasHuLie Mexay Kogekamn H.264 n H.265
CM. pa3fen «3anmncby.

Bit Rate
HacTtpoiika butpeiita onpefenseT pa3mep 1 Ka4ecTBO BUAEO NpW 3annck Ha SD-kapTbl. MOXHO BbIOpaTh
OAHY 13 Tpex onumm.
High
Bbicokumi 6uTpenT obecneurBaeT MakCMManbHO BbICOKOE KaueCTBO C HaUMeHbLLEeN KoMNpeccuei.
Medium
Mo3BonaeT ymecTuTh O0MblUe BUAEO C COXPAHEHVEM BbICOKOTO KaueCTBa.
Low

Hanbonblwmnit 06bem BUAEO B TEX CITYUanX, KOTa KaUueCTBO HE ABAAETCA rNaBHbIM GakToOpOoM. Npu
MCMONBb30BAHWN 3TOW HACTPOWKM BBINOMHAETCA MaKCUMAbHOE CXKaTue, UTo BefleT K NOABMEHNIO
3aMETHbIX apTedaKToB.

MPUMEYAHWE. bnaronapa HoBenwWwen TEXHONOMMI CKaTuA BCTPOEHHbIN Kogep H.265
obecneyrBaeT BbICOKOE KaueCTBO 1M300paKeHma Npy MUHYManbHOM obbeme. KauecTBo
3anucy ByaeT XOpoLM axe NpyY MCMONb30BaHNK HU3KOro buTpenTa.

ButpenTbl gna ¢opmatos BUAEO

Ultra HD

HacTpoiika Butpeit (M6uT/c) Butpeiit (M6u1T/c)
®dopmat Buaeo 6utpenTta H.264 H.265

High 75 50
2160p/60 Medium 66 38

Low 50 20

High 75 50
2160p/59,94 Medium 66 38

Low 50 20
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(Oopmat Bugeo

2160p/50

2160p/30

2160p/29,97

2160p/25

2160p/24

2160p/23,98

(dopmat Bugeo

1080p/60

1080i/60

1080p/59,94

1080i/59,94

1080p/50

Hactpornka
6uTpeiiTa

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

Low

Hactpoika
6uTpeinTa

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

Low

Ultra HD

Butpeit (M6uT/c)
H.264

72
61

42
50
37
24
50
37
24
40
32
20
40
32
20
40
32
20

HD

Butpeit (M6uT/c)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28
18

BbutpeiT (M6UT/c)
H.265

48
32
16

30
20
10

30
20
10

25

Butpet (M61T/c)
H.265

20

277



HD

HacTpowka Butpeiit (M6uT/c)
®Oopmat Bugeo 6utpenTta H.264
High 36
1080i/50 Medium 28
Low 18
High 28
1080p/30 Medium 20
Low "
High 28
1080p/29,97 Medium 20
Low n
High 24
1080p/25 Medium 16
Low 9
High 24
1080p/24 Medium 15
Low 8
High 24
1080p/23,98 Medium 15
Low 8
High 25
720p/60 Medium 17
Low 9
High 25
720p/59,94 Medium 17
Low 9
High 20
720p/50 Medium 14
Low 7
SD
Hactponka Butpeit (M6uT/c)
(Gopmat Buaeo 6utpenTta H.264
High 18
625i/50 Medium 12
Low 6
High 20
525i/59,94 Medium 14
Low 7

BbutpenT (M6UT/c)
H.265

20

Butpeiit (M6uT/c)
H.265

"
8

OVKN MeHto Ha MKK-gncnnee
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Trigger
STa HaCcTpOWKa NO3BONAET aKTVBMPOBATb 3aMyCk 3an1cu Ha Aybnmkatope npu HaxaTu COOTBETCTBYIOLLEN
KHOMKW Ha nofKkMtoyeHHOM K HeMy SDI-o6opyfnosaHum, Hanpumep Ha Blackmagic URSA Mini.

None

OTKN0YeHKe 3anycKa 3anmncu ¢ Apyroro 0bopyaoBaHums.

SDI Start/Stop

Mpw BbibOpe 3TOM onumu Blackmagic Duplicator 4K 6yaeT HauMHaTh 3anncb NpU HaxkaTum
COOTBETCTBYOLIEN KHOMKM Ha Apyrom SDI-o6opyaoBaHmu.

Hanpumep, Blackmagic URSA Mini Bceraa BbIBOAWT CUMHanN 3anycka Ha SDI-Bbixof B Havane
CbemKu. ECnu K Hell noakoueH fybnmkatop, oH OyAeT HauMHaTb M OCTaHaBMBATb 3amnuch Npu
HaXaTny COOTBETCTBYIOLEN KHOMKM Ha Kamepe. URSA Mini He TpebyeT AONONHUTENBHOIO
M3MEHEHWA HAaCTPOEK ANA PaboTbl C STUM PEXMMOM, OAHAKO NPW UCMONb30BaHUN APYTrOro
SDI-060pyfoBaHWA C NOAAEPKKOM AaHHON QYHKLMY €€ HYXXHO NpeABapuUTeNbHO akTVBMPOBATb.

Timecode Run

STa onumA NO3BONAET HAUMHATbL 3aNNCb NPU 0OHAPYXeHUW TaiM-Koaa, eCnin 0bopyaoBaHye He
NOALEPKMBAET 3anyck 1 0CTaHOBKY Yepe3 SDI-uHtepdeiic. Ecnum k Blackmagic Duplicator 4K
nogknoyeHa SDI-kamepa 1 Ha Helr akTMBMPOBaHa HacTponka "Record run", npu HaxaTm KHOMKM
3aMMCK HaYHEeTCA OTCUeT TaM-KOoAa v coxpaHeHune Ha Aybnukatope. [locne MOBTOPHOTO HaxaTuA
3TOW KHOMKK OTCYeT TaiM-KOoAa NPEKPaTUTCA, U 3aMUCb OCTAHOBUTCA.

Mpu paboTe C 310N QYHKLMEN BaXKHO MOMHWTb, YTO Ha 000PYA0BaHMM [OMKHa ObiTh BbiOpaHa
onuua "Record run". Ecnv ycTaHoBneHa HacTpolika "Time of day", Talim-Kkog 6yAeT HenpepbIBHO
NOCTYyNaTb Ha BbIXOL, YTO NPUBELET K LnKnnyeckom 3anmcu Ha Blackmagic Duplicator 4K.

QopmaTtmpoBaHue KapT
Blackmagic Duplicator 4K no3sonseT ogHOBpemMeHHO GopmMaTnpoBaThb 0 25 KapT.
Mopapok ¢popmaTupoBaHua KapT

Haxmute kHonky MENU Ha naHenu ynpasneHns, YToobl OTKPbITb MeHIO.

B MHOrodyHKUMOHanbHOM O10Ke HaxmuTe kHonky Record.

HaxMunTe KHOMKY, COOTBETCTBYIOLLYIO NMPaBOW UV 1EBOM CTPENIKE, YTOObI MePenT K HaCTPOKe
Format Cards, 3atem Bbibepute Format.

MosasuTCA coobuieHne, npeanaratoliee NOATBEPANTE GOPMATUPOBaHKE, N NpedynpexaeHne
O TOM, UTO 3TO AeNCTBME HeMb3a OTMEeHNUTL. Ecnin SD-KapTa coepKnT BaxkHble faHHble, 1X
HeobXxoAnMO NpeABapmUTENbHO CKOMMPOBATL Ha PYron HOCUTENb.

HaxmwnTe Format ana noareepxaenuvs unn Cancel, utobbl BEpPHYTbCA K HaCTpoliKam Record.

Bo Bpemsa dopmaTrpoBaHuA CBETOAVMOAHbBIE MHANKATOPB MUTAIOT XKENTbIM LIBETOM, a Ha PKK-
ancnnee oTobpa)kaeTcs CTPOKa COCTOAHNA. [10 OKOHUaHKUM GOPMATUPOBAHNA MHAMKATOPLI
6ynyT ropeTb 3eneHbiM LBETOM, a Ha *KK-ancnnee noaButca cooblleHre O TOM, UTO KapTbl
FOTOBbI K 3aMUCH.

Haxmute OK, 3aTem kHonky MENU Ha naHenu ynpaBnerus, 4Tobbl BEpHYTbCA K
HauanbHOW CTpaHwLe.
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MeHio Settings no3BonAeT MeHATb CeTeBble MapameTpbl Aybnnkatopa, 8 Tom unchne IP Address, Subnet
Mask n Gateway, a Takxe BKAOYaTb UK BbikAtouaTth pexum DHCP. Ecnm Blackmagic Duplicator 4K
MOAKNIOUNTD K TOKANbHOM CETU, UM MOXHO YNPaBAATb AMCTaHLUMOHHO C MOMOLLbIo Npunoxerva Telnet.

DHCP On

[lna aBTOMATMUECKON YCTAHOBKM HAaCTPOEK Npu NMOAKYeHUN fybnmKaTopa K ToKanbHOM ceTu BblbepuTe
onumio On. Blackmagic Duplicator 4K npoBepuT BCe yCTPOMCTBA B CETU 1 CAMOCTOATENbHO BbibepeT
IP-agpec 1 ipyrue ceTeBble MapameTpbl. TOT CNocob KoHbUrypauum sBnaeTca Hanbonee NPOCTbiM

N HAOEXHbIM.

DHCP Off
Ecnu Bbl NpefnoyumnTaeTe pyyHyto yCTaHOBKY CETEBbIX MapaMeTpoB, AN HacTpoliku DHCP BribepuTe

onumio Off, 3atem 3apanTe IP Address, Subnet Mask n Gateway.

IP Address, Subnet Mask n Gateway

Ecnn HacTtporika DHCP BbikntoueHa, M3MeHWTL 3TU NapaMeTpbl MOXHO BPYUHYHO.

BBopa 3HaueHun

C MOMOLbIO I'IpaBOI7I NN NEBOM KHOMKM MHOI’OCI)yHKLU/IOHaJ'IbHOI'O 6noka Bbl6epl/ITe none, KOTopoe
HYXXHO U3MEHWUTb, 1 HAXMUTE Change.

C NOMOLLbIO TEX e KHOMOK M3MEHNUTE 3HaueHre napameTpa. 1na ycKopeHna HaCTPONKM
yOEepXKMBaNTE KHOMKY B HAXKaTOM MOMOXKEHWN.

HaxmunTe kHonky SET, 4yTo6bl NOATBEPAUTL CAENaHHbIV BEIOOP.

TakuM ke cnocobomM MOXKHO M3MEHNTb 3HAUEHMA OCTaNbHbIX MOMEeN.

IP Address

192.168 . 24 .250

Confirm Set

MeHto Settings no3sonAeT n3meHATb HAaCTPONKHK
CeTeBbIX MAapPaMeTPOB, YTOObI MCMNONBb30BaTb MPUNOKEHNE
Telnet AnAa AMCTaHUMOHHOIO ynpasneHua 4y6ankatopom

]

ETHERNET

Blackm: lesis 08
sty

@)

Moaknounte Blackmagic Duplicator 4K k nokanbHom cetn yepes nopt Ethernet Ha 3agHen naHenwn

Hactponkn menio Ha KK-gucnnee
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MeHio About cogepuT MHGopMaLMio O Tekyllem bUTpenTe, MMA NOCNeHero 3anMcaHHoro anna,
cocToaHue ceTu 1 Bepcuio npolnekm Blackmagic Duplicator 4K.

Blackmagic Duplicator Utility

O6HoBnEeHWe NPOLWWBKN U M3MeHeHWe HacTpoliki File Name Prefix BbINOAHAIOT C MOMOLLbIO yTUANTHI
Blackmagic Duplicator Utility. [1na onTManbHOM NpOn3BOANTENBHOCTY PEKOMEHYETCA CNOMb30BaThb
nocnepgHtoto sepcuio MNO.

AKTyaJ‘IbHaﬂ I/IH(')OpMaLLI/IH OOCTYMHa B PYKOBOACTBE MO 3KCryataynm, KOTOpoe MOXKHO 3arpy3nTb B
ueHTpe noaaepxku Blackmagic Design Ha cTpaHuue www.blackmagicdesign.com/support.

MNMopsagok o6HoBneHUs BHyTpeHHero MO Ha macOS

3arpysuTte n pacnakymnte Blackmagic Duplicator Utility.

BribepuTe COOTBETCTBYIOWIWIM IUCK 1A MPOCMOTPA ero COAEPXKMMOro v 3anyctute Blackmagic
Duplicator Utility Installer. CnegynTte MHCTPYKUMAM Ha SKpaHe.

MNocne yctaHoBku nocnefHen sepcumn Blackmagic Duplicator Utility nogkmounte Blackmagic
Duplicator 4K k komnbtoTepy uepes nopt USB.

3anyctute Duplicator Utility n oTkponTe HaCTpOoMKHK, Haxas Ha 3Havok Settings. YTunuta
nposepuT npowwneky Blackmagic Duplicator 4K v npun Hanuumm 6onee no3aHen Bepcuu BolBeaeT
coobulerve “Update Now”". YTo6bl 06HOBUTL BHYTpeHHee 10, WenKkHUTe KHOMKOW MbllwK MO
3Hauky. Ecnun Blackmagic Duplicator 4K nmeeT akTyanbHy10 BEpCHto, AONONHUTENbHbBIX AENCTBUI
He TpebyeTcA.

Mopsagok o6HoBneHUs BHyTpeHHero MO Ha Windows

3arpysute 1 pacnakynte Blackmagic Duplicator Utility.

Hangute nanky Blackmagic Duplicator Utility, B koTopon cogepatca flaHHoe PyKOBOLCTBO
n Blackmagic Duplicator Utility Installer. LLlenkHWTe KHONKOW Mblly ABaxAbl MO 3HAYKY
YCTaHOBLUMKA W CNeAyTe MHCTPYKLMAM Ha SKpaHe.

MNocne yctaHoBkM nocnefHen sepcum Blackmagic Duplicator Utility nogkmounte Blackmagic
Duplicator 4K k komnbtoTepy yepes USB-nopT.

3anyctute Duplicator Utility n oTKponTe HaCTpOWKHK, Haxas Ha 3Havok Settings. YTunuta
nposeput npowwnsky Blackmagic Duplicator 4K v npu Hanuuum 6onee no3aHe Bepcunu BoiBeaeT
coobulerve “Update Now”". YTobbl 06HOBUTL BHYTpeHHee 10, WenKkHUTe KHOMKOW MbllK Mo
3Hauky. Ecnun Blackmagic Duplicator 4K nmeeT akTyanbHyo BepCcuto, AONONHUTENbHbBIX AENCTBUI
He TpebyeTca.

Y706 06NErUYUTL MAEHTUMKALMIO GANNOB, MOXKHO U3MEHUTL X MPedUKC. HaxKMuTe KHOMKOM MbILLN Ha
none File Name Prefix n BBeanTe HoBOE MMA. [Npy 3aN1UCK oYepeaHoro Knmnna byaeT Mcnonb3oBaTbCsa
33[1aHHbIN NpedUKC C YeTbIPEX3HAUHBIM YMCIIOM, KOTOPOE COOTBETCTBYET MOPAAKOBOMY HOMEPY U
YBENMUYMBAETCA HAa OAHO 3HAUeH e AN1A KaxxJ0oro nocneayouwero Knmnna.

Blackmagic Duplicator Utility
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YTo0bbl daiinbl Ha BCex 06begMHEHHDBIX B OAHY Lenb AybnvKkaTopax 3anmcbiBanvcb C OANHAKOBLIM IMEHEM,
HaXXMWTe KHOMKY AUCTAaHLUMOHHOIO yrnpasfieHna Ha BeAOMbIX yCTPOMCTBAX, a 3aTeM M3MeHMTe npedumKc Ha
rnaBHoOM ycTponcTBe. [locne 3Toro knunel Ha Bcex SD-KapTax byayT uMeTb OfHO 1Ms daiina.

YcTaHOBKa AOMONHUTENIbHOIO
onTnyeckoro moayns

[Ina nepepaun SDI-curHana no onToOBONOKOHHOMY Kabenio HeobxoaMMo NCNONb30BaTb AOMOHUTENbHbI
moaynb SFP (8 cooTBeTCTBMM CO CTaHAapTamn SMPTE), KoTopblii MOXHO Npruobpectn y nioboro annepa
komnaHuu Blackmagic Design. lNocne ycTaHOBKM B CneumanbHOe rHe3A0 Ha 3afiHel naHenn gybnmnkatopa
3TOT MOAY/b NO3BOMAET NOYUaTb BUAEO CO BCTPOEHHbBIM 3BYKOM 13 SDI-MCTOUHVMKA, pacrnofNoXeHHOro Ha
60bWOM paccToAHNNU. ONTUUECKII BbIXOS TaKKe CNYXUT AONONHUTENbHBIM CKBO3HBIM MOPTOM.

[Mpy NCNONb30BaHUM ONTOBOIOKOHHbIX CUCTEM C HEBBICOKOM CKOPOCTbLIO Nepeaayn faHHbix (3G-SDIvnn
6G-SDI) MOXHO NPUOBPECTN MOAYb COOTBETCTBYIOLLEN NMPOMYCKHOM CNOCOOHOCTU.

ﬂOﬂOﬂHV\TeﬂbeIV\ MOoAynb AaeT BO3MOXHOCTb MOy4daTb
BMAeo n3 SDI-ncTouHmka no OMNTOBOJIOKOHHOMY Kabersto

Mpv 0OAHOBPEMEHHOM HaNMUMK NCTOUYHMKOB SDI- 1 ONTUYECKOro C1rHana MCnonb3yeTca TOT, KOTOPbIN
NOAKMOYEH NepBbIM. [1na nepexoAa Mexay HUMIN MOXHO MCNoNb30BaTh HacTpoliky Video Source B
3KpaHHOM MeHIo. [oapobHee cM. pazaen «HacTponkms.

YcTaHOBKa ONOAHUTENBHOIO ONTUYECKOrO MoaynAa
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YnpaBneHue no npoTtokony RS-422

MpoTokon RS-422 asnaeTca BellaTeNbHbIM CTaHAAPTOM ANA YNPaBAeHMA yepes NocneoBaTeNbHbIA NOPT.
OH npumMeHaeTca ¢ Havana 1980-x IT. M MCNOAb3YeTCA Ha MHOTMX AeKaXx, B MPUNOKEHNAX TMHENHOIO U
HEeNMHEeMHOro MOHTaXa, a TakKe B peleHnax Ana tpaHcnaymm. Blackmagic Duplicator 4K nogaepxnsaet
3TOT CTaHAAPT, MO3TOMY YCTPOMCTBO MOXKHO BK/IOUMTL B CUCTEMY aBTOMATM3alUMM BELLAHNA,
ANCTaHUMOHHOMO KOHTPONA 1 MPOrPaMmMmnpyemMon 3anmncu Buaeo.

oo
o=
oo
o—lon
—|o-

9 8 7 6
[Nepenaya MNepepava Mpurem Mpuvem KoHTakTbl
- ") =) G 3a3emneHus
2 7 8 3 1,4,6,9

Cxema pacnankn ona AUCTaHUMOHHOIO ynpasneHua no npoTokony RS-422

Blackmagic Duplicator 4K nmeeT cTaHAapTHbIR nopT REMOTE, KOTOPbIV COBMECTUM C 060pYAOBaHMEM
Sony™ 1 N03BONAET HaNPAMYIO MOAKIIIOUYATHCS K 0OOMY ANCTAHUMOHHOMY KOHTPOEpY C
nopaepxkon RS-422.

MOXHO MCMO/Ib30BaTb rOTOBbIN 9-KOHTAKTHbIN Kabenb, ecnv 06a ero KoHLa NoMHOCTbIO MAEHTUYHbI, T. €.
BbIBOAbI C OAMHAKOBbIM HOMEPOM COeAMHEHbI APYT C APYrom. [pw 13roToBneHmn cobCcTBeHHOro Kabens
obpaTtuTech K Cxeme pacnarkin Ha pycyHKe, 4Tobbl MPaBUIbHO COEANHUTL KOHTaKThl TX (Nepeaava) ¢
COOTBETCTBYIOLMMU KOHTaKTamu Rx (npuem).

Ecnw Blackmagic Duplicator 4K coeguHUTb C BHEWHWM KOHTpONNepomM RS-422, BMECTO NIOKaNbHOIo
yrnpaBieHnA MOXHO UCMOJb30BaTb AUCTAaHLMOHHOE.

CoeanHuTe C NomolLbto Kabensa RS-422 BHelwHWI koHTponnep 1 Bxoq REMOTE IN Ha
Blackmagic Duplicator 4K.

Haxmute kHonky REM Ha naHenw Blackmagic Duplicator 4K, ytobbl akTMBMpPOBaThL
OMCTaHUMOHHOE ynpaBneHue.

Tenepb 3amnycKaTb ¥ OCTaHaBAMBATb OObIUHYIO 3aMNCh 1 B pexxnme Append MOXHO yaneHHbIM CocoOoM.
[MonHbIM NepeyeHs KOMaHL, NOAAEPXKNBAEMbBIX MPOTOKONOM RS-422, cM. B pasfene Huxe.

REMOTE IN

B\ad«nag\cd&slgvg

@)

[na AVCTaHUMOHHOIO ynpaBneHua NOAKMIIOUMTE BHELWHWI KOHTPOMINEP
ko Bxoay REMOTE IN Ha Blackmagic Duplicator 4K

YnpasneHve no npotokony RS-422
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Haxmunte kHonky REM Ha nanenu Blackmagic Duplicator 4K, yto6bbl
aKTMBMPOBATb ynpaBfieHe no npoToKkoy RS-422
Supported RS-422 Commands
Command Reply No Remote Notes
0 - System Control
NTSC: OxFOEO
0x00 OxM DeviceTypeRequest PAL: OxF1EO Enabled -
24P: OxF2EO
1 - Slave Response
0x20 0x00 Stop Acknowledge Disabled -
0x20 0x02 Record Acknowledge Disabled -
Non-standard command
0x21 0x02 Append Acknowledge Disabled - an extra payload of
0x00 indicates append
4 - Preset/Select Control
0x40  0x40  AutoMode Off Acknowledge Disabled ignored, Status bit
remembered
i d, Status bit
0x40 Ox41 AutoMode On Acknowledge Disabled feters atus bl
remembered
0x61 0x20 StatusSense StatusData Enabled -
7 - Sense Reply
Please see “Status Bits”
heet: Limited to 9
0x70 0x20 StatusData - - sheet: timited to

bytes of status, silently
truncated

YnpaeneHve no npotokony RS-422
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

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 Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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 38.4K

Start Bits 1

Data Bits 8

Stop Bits 1

Parity Bits 1

Parity Type Odd

AncTtaHUMOHHOE yrnpaBJieHue
no cetn Ethernet

[nqa BHewHero ynpaeneHna gybnnkatopom yepes ceTb Ethernet MoXxHo ncnonb3oBaTb KOMaHAbI
TekcToBoro npotokona Blackmagic HyperDeck Ethernet Protocol. OH no3sonseT pabotaTs ¢ Blackmagic
Duplicator 4K B yaaneHHOM pexmnme C NOMOLLbIO YCTaHOBIEHHOTO Ha KOMMblOTEPE NpUNoxeHna Telnet
UK CO3[1aBaTb COOCTBEHHYIO annapaTHyto NaHeb C GYHKUMAMM NPOrpamMMUPOBaHKS.

[ncTaHumoHHoe ynpasneHuve no cetn Ethernet
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[na ynpasneHusa fybnnkaTtopom C KOMMbIOTePa, annapaTHbIX MaHenen 1 KPyrHbix CUCTeM aBToMaTu3aLmnm
Ha BellaTeNbHbIX CTYANAX 1 NepeABUXHbIX TENECTAHUMAX MOXHO MCMOSb30BaTh COOCTBEHHbIE PELLEHNA.
Hanpumep, MrkpokoHTponnepbl Arduino JonycKaloT yCTaHOBKY AOMOHUTENbHBIX MAT PacLinpeHus,
OCHallaeMblx pa3HbiMK pazbemami. [1na Blackmagic Duplicator 4K nopgonaet nnata Ethernet Shield, B
TOM YKcCIie C NPOrpaMmmpyembIMmn KHOMKaMu. MMKpOKOHTposnepsl Arduino npocTsl B yCTaHOBKE,
AOCTYMHbI MO LUeHe 1 MONHOCTbIO COBMECTUMbI C APYro TeXHUKOM. YTobbl npucTynnTb K paborTe,
AOCTaTOYHO ycTaHoBKTL 1O Arduino 1 nogkmounts MMKpokoHTponnep k Blackmagic Duplicator 4K
yepes nopt Ethernet.

[na nporpammmpoBaHna MUKPOKOHTponnepoB Arduino ncnonbsyetca Asblk Cu. MNepeaaya KOMaHg Ha
Blackmagic Duplicator 4K BbinonHaeTcA ¢ nomolybto npotokona HyperDeck Ethernet Protocol. Cnncok
noaaepXMBaeMblx KOMaH COAEPKNTCA HUxe B pasaene “Blackmagic HyperDeck Ethernet Protocol”.

HekoTopble nnaTbl pacwmpeHns ans Arduino no3BonaT MCNofib30BaTh AOMOMHUTENbHbIE QYHKLWN 3aMNCK.
Hanpumep, ecnn [o6aBuTh TaliMep, MUKPOKOHTPONep OyaeT 3anycKaTb 3an1ch B ONpeAeneHHoe Bpems
[HA. Takaa BO3MOXHOCTb OyleT None3Hon npw BUAeOoHabnioaeHnu.

TexHonorum ynpasnexns uepes Ethernet cywecteeHHo obneryaiot paboTy 1 N03BONSIOT CO3AaBaTL
COBCTBEHHbIE PEWEHUA Ha OCHOBE BHEWHUX KOHTPOIIEPOB.

BlackmagicDuplicaterCentrol | Arduine 1.6.5

hield attached to pins 18

#include <SPI.h>
#include <Fthernet hs

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

byte mac[] = {8x90. @xAZ. @xDA. @x@F, @x17. @xEf};

byte ip[] - {192, 168, 28, 204}; //1IP address of Ethernet Shicld
byte server[] = {192, 168, Z8, 85}; //1P address of Uuplicator
EthernetClient client; //Give the ethernet client @ name
void setup()
Fthernet hegin(mac, ip); f/Start the Fthernet connection:
client.connect(server, 9993); //Connect to Uuplicator on port 9993
void loop()
{
while (client. availahle()) //Read the Duplicator Preamhle

char ¢ = client.read();

}

client. print("record: name: CAMFRAT\xfa"); Z/Start Duplicator recording a clip named Camera
delay(boued) ; //Mait a mnute

client.print("stop\xdu"); /¢5top recoding

while (1); //Do nothing until program starts again

sdemid2l

[Mpy nporpammmpoBaHUmn MUKPOKOHTponepa Arduino ¢ nnaTon paclwmpeHma
Ethernet Shield BbibepuTe Hy>KHble KOMaH[bl B COOTBETCTBUM C PUCYHKOM

[ncTaHumoHHoe ynpasnenve no cetn Ethernet
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Koabl, NOKa3aHHble Ha PUCYHKe BbiLle, MPUBEAEHbI Ha CleayloLel CTpaHuLe, OTKYAa UX MOXHO
CKOMMPOBATb B NporpammHyio cpeay Arduino IDE. C nomouybio 31oro Koga Arduino nepefaet Ha
Blackmagic Duplicator 4K komaHay BeCTV 3anncCb B Te4eHMe OJHON MUHYTbI, 3aTeM OCTaHOBUTb ee 1
X[aTb HOBOTO 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, 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
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Blackmagic HyperDeck Ethernet Protocol — TeKcTOBbIV MPOTOKON, M3HAYaNbHO CO3aHHbIV AN
ynpasneHua guckosbimu pekopaepamn Blackmagic HyperDeck yepes nopt Ethernet. B HacToAwee
BPEMA ero Takxe MOXHO MCMonb3oBaTb A5 paboTwl ¢ Blackmagic Duplicator 4K.

Mockonbky Aybnmkatop cnocobeH TONbKO BECTU 3aMnChb, OH HE MOAAEPKMBAET BCE BO3MOXHbIE KOMaH bl
NpOTOKOMA. DTOT pa3fes COAEPXKUT NepeyeHb KOMaH[, KoTopble npuMeHumbl Ans Blackmagic

Duplicator 4K.

Protocol Commands

Command

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.
configuration: file format: {format} Configures the record codec and bit rate.
format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
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.

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 nedn 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}<

|

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.
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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

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}:el
{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 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.
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}«!

P

Retrieving device information

The "device info" command returns information about the connected deck device:

device info«!
The server will respond with:
204 device info:e!
protocol version: {Version}«!
model: {Model Name}<!
unique id: {unique alphanumeric identifier}e!
|
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke«!
unique id: 101112131415«
|

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}«!

._n
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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}«!

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.

Video Formats

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

SD
525i59.94 NTSC
625i50 PAL

HD
720p50
720p59.94
720p60
1080p23.98
1080p24
1080p25
1080p29.97

Ultra HD
2160p23.98
2160p24
2160p25
2160p29.97

1080p30
1080i50
1080p50
1080i59.94
1080p59.94
1080i60
1080p60

2160p30
2160p50
2160p59.94
2160p60

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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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”}«
pa}
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low”,
“H.265High”, “H.265Medium”, “H.265Low"}
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Momoub

Camblit BbICTPBIV CNOCO6 MONYYUTb MOMOLLL — 00PaTUTHCA K CTPaHMUaM NOAAEPKKM Ha caiTe Blackmagic
Design v nposepuTb Hanuume nocneaHrx CnpaBoyHbix MaTepuanos no Blackmagic Duplicator 4K.

CrpaHnua nopgaepxku Ha cante Blackmagic Design

MocneaHve Bepcnm pyKoBOACTBA MO 3KCMAyaTalum, NPOrpaMmMHoOro obecneyenua v AONONHUTENbHYIO
NHGOPMaLIMIO MOXKHO HaTK B LIeHTPe noaaepxkn Blackmagic Design Ha cTpaHuue
www.blackmagicdesign.com/support.

®opym coobulectsa Blackmagic Design

[onesHbIM UCTOYHUKOM MHGOPMaUmK sBnAeTcA dopym coobulecTsa Ha Beb-canTe Blackmagic Design. Ha
HeM MOXHO NOoAeNUTbCA CBOUMMN NAEAMM, @ TaKXKe NMOYUYNTb MOMOLLb OT NepcoHana NoaAaepKKN 1 Apyrux
nonb3osatenen. Anpec dopyma http://forum.blackmagicdesign.com.

O6palyeHune B Cnyx0y nogaepxku Blackmagic Design

Ecnv ¢ nomollbio JOCTYMNHbBIX CMPaBOYHbIX MaTepranos 1 Gopyma pewmnTb Nnpobnemy He yaanoch,
BOCMONb3yhTeCh GopMoit «OTNPaBUTb HaM COOBLLEHME» Ha CTPAHMLE NOAAEPKKN. MOXHO Takxe
MoO3BOHUTL B OnvKailiee npeactaButenbcTo Blackmagic Design, TenedoH KOTOPOro Bbl HaneTe Ha
Hallem Beb-caliTe.

MpoBepKa 1CNonb3yemoi BepCUn NporpamMmmMHoOro obecrneuyeHms

Y7066 y3HaTL Bepcuto Blackmagic Duplicator Utility, ycTaHoBneHHYI0 Ha Ballem KOMMbloTepe, OTKpowTe
okHo About Blackmagic Duplicator Utility.

* Ha komnbtoTepe ¢ onepaunoHHoi cuctemort macOS oTkporite Blackmagic Duplicator Utility
B nanke «lpunoxeHuss. B mento BoibepuTte About Blackmagic Duplicator Utility, 4toGbl
y3HaTb HOMEp BEpCUMn.

= Ha komnbeloTepe ¢ onepaumoHHoi cuctemon Windows 8.1 Bei6epute Blackmagic Duplicator
Utility Ha skpaHe «[lyck». B meHio «[TomoLlb» Bei6epute About Blackmagic Duplicator Utility,
4YTOObI y3HATb HOMEP BEPCUN.

*  Ha komnbtoTepe ¢ onepaunoHHoin cnctemort Windows 10 otkpoiite Blackmagic Duplicator
Utility B meHto «Iyck». B meHto «[omowwb» Bbi6epute About Blackmagic Duplicator Utility,
4YTOObI Y3HaTb HOMEP BEPCUN.

3arpy3ska nocnegHux Bepcuii NporpammHoro obecneyeHuns

Y3HaB ycTaHoBeHHY0 Bepcuio Blackmagic Duplicator Utility, nepengute B LEHTP NOLAEPKKM
Blackmagic Ha cTpaHuue www.blackmagicdesign.com/support, 4Tobbl NpoBEepUTL Hannune
0OHOBMNEHW. PekomeHyeTCA BCeraa 1Cnonb3osaTb NOCAEAHIO BEPCUIO MPOrPaMMHOro obecrnevyeHuns,
0f}HaKko OOHOBMEHME flyylle BCETO BbIMOMHATL MOC/E 3aBEPLUEHMA TEKYLLEro NpoeKTa.

lNomollb
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CobniogeHne HoOpMaTUBHbIX TPeboBaHUI

YTunusayua snektpoo6opyaoBaHUA N 3N1eKTPOHHOI annapatypbl B EBponelickom Cotose

X

FE

M3genve cofepunT MapK1pOBKY, B COOTBETCTBMM C KOTOPOW ero 3anpellaeTca yTUan3npoBaTtb
BMecCTe C ObITOBbIMY OTxoAamMn. HenpurogHoe ana skcnnyataumm obopyaosaHve HeobXoANMO
nepepAath B MyHKT BTOPUUHOW NepepaboTku. PazgenbHbili c6op OTXOA0B 1 X MOBTOPHOE
MCMoNb30BaHWe NO3BONAIOT bepeyb NPUPOAHbIE PECYPChI, OXPaHATb OKPYXaloLLyto cpeay

1 3alMLLaTh 340POBbe YesnioBeKa. YTobbl NonyunTb NogpobHyo MHGopMaLmio 0 nopaake
yTUAn3aumnm, obpaTuTeCh B MECTHbBIE MyHULMMANbHbIE OPraHbl MW K AUnepy, y KOTOPOro Bbl
npunobpenu 3To n3genue.

[laHHOe 060pyaOBaHVe MPOTECTMPOBAHO MO TPEOOBAHUAM AN LUMGPOBBIX YCTPOWCTB Knacca

A (pazpen 15 cneundukaummn FCC) 1 npr3HaHO COOTBETCTBYIOLWMM BCEM NPEeAbABNAEMbIM
Kputepuam. CobnogeHne ynoMsaHyTbiX HOPMaTMBOB 0becrneunBaeT AOCTAaTOUHYIO 3aLNTy OT
BPEAHOrO M31ydYeHna Npu paboTe 060pPyA0BaHNA B HEXMUIIbIX MOMELIEHMAX. TaK Kak 3TO U3aenve
reHepupyeT 1 13fydyaeT PaAviOBOSHbI, NP HEMPABMIIbHOM YCTAHOBKE OHO MOXET CTAHOBUTHCA
MCTOYHMKOM paamnonomex. Ecnm obopyaoBaHme 3KCNNyaTUPYeTCs B XUMbIX MOMELLEeHMAX, BbICOKa
BEPOATHOCTb BO3HWKHOBEHNA NMOMEX, BIMAHME KOTOPbLIX B 3TOM C/lyYae NoMb30BaTeNb AO/KEH
YyCTPaHUTb CAaMOCTOATENBHO.

[lo aKcnnyaTaumm AOMNyCKaloTCA YCTPONCTBA, COOTBETCTBYIOWME ABYM rMaBHbIM TPEOOBAHMAM.
O60opynoBaHue He OMKHO BblTb UCTOYHUKOM BPEAHBIX MOMEX.

O60opyfoBaHVe AOMKHO ObITb YCTOMUMBbBIM K MOMEXaM, BKIOUYaA MOMEXM, KOTOpbIE MOTY T
Bb3BaTb cHOI B paboTe.

CooTBetcTBUE TpeboBaHuAm ISED (KaHaga)

[laHHOe 0bopyaoBaHKe COOTBETCTBYET KaHAACKMM CTaHAapTam Ans UMGPOBbIX
NMB-3 (A)

YCTPOWCTB Kflacca A.

Jliobas MO,EI,I/Id)l/IKaLll/lﬂ NN NCNONb30BaHWeE N34eNnA He NO Ha3Ha4YeHWo MOTYT MNoBJieYyb 3a
cobom AHHYIMPOBaHME 3aABIEHNA O COOTBETCTBUM STUM CTaHAAPTaAM.

[laHHOe 0b0pyaOBaHVIe MPOTECTUPOBAHO MO TPEOOBAHNUAM, NPeIbABNAEMbIM K YCTPOMCTBAM
Npv paboTe B HEXWIBbIX MOMelleHWsAX. [1pr MCNOoNb30BaHKM B ObITOBBIX YCIIOBUAX OHO MOXET
CTaHOBUTLCA UCTOYHMKOM MOMEX ANA PaMOCUrHana.

CobniofeHne HOpMaTKBHbIX TPeboBaHWI

296



MpaBunna 6e3onacHoCcTN

Bo n3bexaHve yaapa snekTpuyecknm TOKOM PO3eTKa ANA NOAKI0UYEHMA YCTPOWCTBA K CETU JOMKHA UMETb
3azemnAwLnii KOHTaKT. Mpy HeobxoAMMOCTY 0BpaTUTECH 33 MOMOLLbBIO K KBaNVPULMPOBAHHOMY
INEKTPUIKY.

YT100bI MMHUMMU3MPOBATb OMACHOCTb MOPAXKEHNA INeKTPUUECKUM TOKOM, U3aenve HeoOXOAMMO 3alMLLaTb
OT NonagaHua 6PbI3r 1 Kanesb BOAbI.

[lonyckaeTca ero akCnyaTauma B yCIOBUAX TPOMUYECKOTO KNMMaTa C TeMnepaTypoit OKpyatoLen
cpenbl go 40°C.

[na paboTbl ycTponcTBa HEOHXOAMMO 0becneunTb AOCTATOUHYIO BEHTUAALMIO.
IMpw yCTaHOBKe B CTOVIKY yOeamnTeCh B TOM, UTO He HapyLWeH NPUTOK BO3Ayxa.

BHYTpK KOpnyca He cofiepKaTtca aetanu, noanexatyme obcayxmsaHuio. 1ns BbiNOAHEHNA PEMOHTHbBIX
paboT 0bpaTUTECh B MECTHBIN CepBUCHBIN LieHTp Blackmagic Design.

Pan obopynoBaHma No3BoONAET yCTaHOBUTb KOMMAaKTHbBIV onTuyeckmin SFP-moayne. Micnonb3yiiTe TonbKo
mogynu Tmna Laser class 1.

PekomeHgyemble Tunbl SFP-moaynen
= 3G-SDI: PL-4F20-311C

= 6G-SDI: PL-8F10-311C
* 12G-SDI: PL-TG10-311C

@ [lonyckaeTca skcnnyaTtauma B MecTax He Boiwe 2000 MeTpoB Haj yPOBHEM MOPA.

YBepomMneHue gns xutenen wrata KanndopHusa

Mpu paboTe C 3TUM 060PYAOBAHNEM CYLLECTBYET BO3MOXHOCTb KOHTAKTa C XMMUYECKUMU COEIMHEHUAMN,
BK/II0YASA LUECTUBANEHTHBIN XPOM, KOTOPbIY B LUTaTe KanupOopHWS NPY3HAH KaHLEPOTeHOM 1 yBenumBaeT
PUCK BPOXAEHHbIX 1eDEKTOB 1 MOPOKOB PENPOLAYKTUBHOM CUCTEMDI.

MNoapobHee cM. MHPOPMaLMIO Ha canTe www.P65Warnings.ca.gov.

N o " o
e —-—3  OcTopoxHO: NnaBKuN NpegoxpaHUTeNb ABYXNOMIOCHDBIN/B HeTpann

bnok nutaHua B 3TOM yCTpO\;ICTBe MMeeT NpefoxXpaHnTesb B JINHEVHOM 1 H€I7ITpa}'II:HOI\/l
npoBOdaxX N NOAXOAUT ANA NOAKMOYEHNA K CUCTEME SHEePronnTaHnA T1na ITs HOpBeI'I/II/I.

MpaBuna 6e3onacHoOCTM
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[apaHTNA

KomnaHwua Blackmagic Design rapaHTupyeT OoTCyTCTBME B AAHHOM M3ennn AedekToB matepuana u
NpOM3BOACTBEHHOIO Hpaka B TeueHwve 12 MecAUEeB C JaTbl NpoAaxu. ECin Bo Bpema rapaHTUMHOrO Cpoka
6ynyT BbiABNEeHbl fAedekThl, Blackmagic Design no ceoemy yCMOTPEHNIO BBINOMHUT PEMOHT HEMCMPABHOTO
n3genvia 6e3 onnarbl CTOMMOCTM 3an4yacTei v Tpy[o3aTpar wiv 3aMeHnT Takoe 13fenve HOBbIM.

YT06bI BOCMONB30BATHCA HACTOALLEN rapaHTrel, noTpebutens 0bA3aH yBeaoM1Tb KoMnaxuio Blackmagic
Design o gedekTe fO OKOHYAHMA rapaHTUIHOIO CpOoKa 1N obecneynTb YCNOBMA ANA NpeAoCcTaBieHns
HeobxoanMbIX ycnyr. NoTpebrTens HeceT OTBETCTBEHHOCTb 3@ YNAKOBKY 1 JOCTaBKY HEMCMPABHOMO U3fenusa
B COOTBETCTBYIOWMIN CEPBUCHBIN LeHTp Blackmagic Design ¢ onnatol nouToBbIX pacxoAos. [otpebutens
06A3aH ONNaTUTb BCe Pacxofbl MO AOCTaBKe WU CTPaxOBaHMIO, MOWAMHDI, HANOTW 1 MHble COOpPbl B CBA3M C
BO3BPATOM W3[ENNA BHE 3aBUCUMOCTH OT NPUYMHbI BO3BpaTa.
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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 piu 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
I'ultima versione del software, Blackmagic Duplicator 4K 1.2, offre anche la compressione in H.264

per una maggiore compatibilital

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.

[l 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 & 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.

Vi

eo Forma Cards

B 5160p29.97 25

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.

Lingresso 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 & sempre conforme al formato della fonte video in entrata, permettendo di
inviare lo stesso segnale agli altri dispositivi video SDI e di interconnettere piu Blackmagic
Duplicator 4K. Inoltre supporta le modalita PsF, e rileva automaticamente i formati 3G-SDI di
livello A e B a1080p50, 1080p59.94, e 1080p60.

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 ¢ 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

REMOTE IN REMOTE OUT

G

o (|

| connettori REMOTE e LOOP consentono di interconnettere pit Blackmagic Duplicator 4K. ||
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 piu 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 con cautela la scheda nello slot fino a bloccarla in posizione. Blackmagic
Duplicator 4K legge la scheda, e la spia LED sopra lo slot diventa verde quando &
pronta alla registrazione.
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Allinea la scheda allo slot con i connettori dorati rivolti verso il display LCD
e inseriscila con cautela nello slot fino a bloccarla in posizione. La spia LED
sopra lo slot diventa verde quando e pronta alla registrazione

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.

Operazioni preliminari
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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 macOS 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 la modalita di registrazione, il codec e il bitrate perché
questi valori definiscono il tipo, la durata e la qualita della registrazione.

Blackmagic Duplicator 4K offre vari tipi di registrazione:

= “Duplicate™ registra su tutte le schede SD contemporaneamente.

= “Single Disk”: registra su una scheda SD alla volta, e termina la registrazione quando
I'ultima scheda e piena.

= “Single Disk Overwrite”: registra su una scheda SD alla volta, e continua la
registrazione in loop continuo.

Modalita Duplicate
Blackmagic Duplicator 4K registra su tutte le schede SD contemporaneamente.

Modalita Single Disk

Blackmagic Duplicator 4K comincia la registrazione su una scheda SD, e continua su quella
successiva, fino a quando tutte le schede sono piene. E ideale per le registrazioni di log con

Registrazione
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numerose applicazioni per la trasmissione televisiva o per le telecamere di sicurezza. Con 25
slot disponibili, puoi registrare senza interruzioni anche per una settimana. E possibile sostituire
le schede piene con schede vuote in qualsiasi momento.

Se interconnetti a cascata piu duplicatori, ottieni registrazioni ancora pit lunghe: una volta
riempite tutte le schede della prima unita, la registrazione continua sul dispositivo connesso
successivo, fino a quando I'ultima scheda dell'ultima unita e piena.

Modalita Single Disk Overwrite

Blackmagic Duplicator 4K registra su due o pit schede SD in loop, uno slot alla volta. Quando
una scheda e piena, formatta e passa a quella successiva garantendo una registrazione
continua.

A differenza di Single Disk, non si ferma quando l'ultima scheda e piena ma continua a
registrare sulla scheda successiva in loop, finché la registrazione non viene terminata
manualmente.

Nelle modalita Single Disk e Single Disk Overwrite, puoi
inserire schede SD in qualsiasi momento. Duplicator 4K continua a registrare
finché rileva tra i 25 slot una scheda con spazio disponibile.

Come selezionare la modalita di registrazione:

Accendi Blackmagic Duplicator 4K.

Premi il pulsante MENU sul pannello di controllo per accedere al menu impostazioni
dell’LCD. Premi il pulsante di registrazione illuminato a lato dello schermo.

In basso allo schermo appaiono puntini a indicare le opzioni di registrazione disponibili.
Premi il pulsante di indietro per retrocedere nel menu, e usa i pulsanti <> per scorrere
tra le opzioni.

Vai sulla modalita, e clicca su “Change”.
Seleziona la modalita con “Select”, e il menu del display LCD mostra I'opzione scelta.

Premi sul pulsante di indietro per tornare al menu di registrazione. Ora si visualizza
'opzione selezionata.

Per maggiori informazioni su come interconnettere pit duplicatori, consulta le sezioni
“Interconnessione” e “Interconnettere pil unita Blackmagic Duplicator 4K”.

Se stai registrando un evento importante in modalita Single
Disk o Single Disk Overwrite, e vuoi estrarre la scheda sulla quale stai
registrando prima che sia piena, tieni premuto il pulsante di registrazione per
3 secondi per far passare la registrazione alla scheda successiva. In modalita
Duplicate, puoi premere il pulsante +. Consulta la sezione “Registrazione
Append” per maggiori informazioni.

Blackmagic Duplicator 4K registra i file comprimendoli in H.264 o H.265. Di default, Duplicator
4K utilizza il codec H.264.
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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.

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 I'opzione
di default di Blackmagic Duplicator 4K.

La codifica H.265 & 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 dellimmagine. La codifica H.264 & 'opzione piu 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 piu 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 € 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 il
formato exFAT.

|
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Premi il pulsante di registrazione per iniziare a registrare. La spia LED di stato situata
sopra ogni slot siillumina di rosso per segnalare la registrazione in corso.

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 e pronta per la registrazione.

La lista seguente descrive lo stato corrispondente ad ogni colore:

‘ Verde fisso

La scheda e pronta a registrare.

‘ Rosso fisso

Registrazione in corso.

\LV/ .
> Rosso lampeggiante
- d
"I\\ Registrazione in corso con meno di 3 minuti di registrazione residua sulla scheda.

A\l
W7, Rosso lampeggiante rapido
'//,|‘\§ Saltano fotogrammi. La scheda SD non & sufficientemente veloce per la velocita di
registrazione in corso.

O Giallo fisso

Scheda piena, bloccata, o con errore di scrittura. La scheda SD € compromessa, bloccata,
non ancora formattata, o con meno di 10 secondi di registrazione residua. Prova a
spostare la levetta “Lock”, a diminuire il data rate, a utilizzare una scheda SD piu veloce,

a formattarla, o a passare a un’altra scheda.
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Il duplicatore protegge il sistema d'archiviazione nel caso in cui la scheda SD venga rimossa
durante la registrazione. Tuttavia e 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 & quella di utilizzare un secondo duplicatore. Cosi facendo € possibile interrompere
la registrazione sulla prima unita mentre la seconda continua a registrare.

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

In modalita Duplicate, puoi registrare una nuova clip e aggiungerla a quelle precedentemente
archiviate, ottenendo un singolo filmato. Per esempio, se desideri salvare uno spettacolo
composto da eventi diversi registrati individualmente in un solo file, sfrutta la funzione “Append”.

Registra la prima clip premendo il pulsante di registrazione. Premi il pulsante di stop.

Per iniziare a registrare un nuovo evento, premi il pulsante “Append”, contrassegnato
con il segno +. Quando la registrazione “Append” e in corso, il pulsante di registrazione
e quello + siilluminano. | contenuti registrati utilizzando 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 pit clip sulla stessa scheda
a formare un file unico. Non c’e limite al numero di clip, ma vanno considerate la
capienza della scheda e la lunghezza delle clip.

0000

e o o o o o O
A A A A A )
REM
LOCK [ | MENU
20 21 22 23 24 25
Premi il pulsante + per aggiungere la clip nuova
a quella precedentemente registrata.
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Nelle modalita Single Disk o Single Disk Overwrite puoi tener
premuto il pulsante di registrazione per 3 secondi e far passare la registrazione sulla
scheda successiva, rilasciando cosi la scheda corrente. Questo & utile se si vuole
accedere alle clip di un evento importante immediatamente senza dover terminare la
registrazione. Per maggiori informazioni sulle modalita Single Disk o Single Disk
Overwrite, consulta la sezione “Impostare la modalita di registrazione”. In modalita
Duplicate, puoi premere il pulsante +. Consulta la sezione “Registrazione Append”
per maggiori informazioni.

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 shaglio & improbabile perché per farlo il pulsante va premuto per
due secondi.

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.

o
o
o
o
o
[e]
o
o

REM [ ) (+]
LOCK [ | MENU
18 19 20 21 2 23 24 25
o
LOCK

Blocca Blackmagic Duplicator 4K per evitare di interrompere
la registrazione per sbaglio.

Interconnettere piu unita Blackmagic
Duplicator 4K

Per registrare su piu di 25 schede SD, basta interconnettere pit 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 |l
protocollo RS-422.

Bloccare Blackmagic Duplicator 4K
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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 '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 l'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.

O

Unita periferica
Premi REM per
ricevere i comandi
= impartiti dalla unita
di controllo.

Unita di controllo
Disattiva REM per
controllare tutte le
unita periferiche
utilizzando i pulsanti.

=
=

@)

Per interconnettere pitl Blackmagic Duplicator 4K, connetti l'uscita di loop di
una unita all'ingresso SDI della seconda unita. Poi connetti 'uscita REMOTE
QUT della prima unita all'ingresso REMOTE IN della seconda.

o o o o o o é
‘ ] ’ ] ] (@)
REM [ ] (+)
(@)
=]
LoCcK [ ] MENU
(@)

Premi il pulsante REM su ogni unita periferica per gestirla in modalita remota dalla unita di controllo.

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.
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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 I'ingresso SDI o il modulo SDI per fibra ottica,
se presente.

Mode

Accedi a questa impostazione per selezionare la modalita di registrazione.

Duplicate

Registra lo stesso video su tutte le schede SD contemporaneamente.

Single Disk

Registra su una scheda SD alla volta, e una volta piena passa alla scheda SD
successiva. Duplicator 4K termina la registrazione quando tutte le schede sono piene.
Se hai interconnesso pill unita, la registrazione continua sul Duplicator 4K successivo
fino a che tutte le schede sono piene.

Single Disk Overwrite

Registra in loop continuo. Registra su una scheda SD alla volta, e una volta piena passa
alla scheda SD successiva. Quando tutte le schede sono piene, Duplicator 4K continua
la registrazione sulla prima scheda SD.

Codec

Accedi a questa impostazione per selezionare la codifica di compressione H.264 o H.265
su Blackmagic Duplicator 4K.

Menu impostazioni del display LCD
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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 ¢ 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 piu 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 75 50
2160p60 Medio 66 38

Basso 50 20

Alto 75 50
2160p59.94 Medio 66 38

Basso 50 20
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Ultra HD

Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265
Alto 72 48
2160p50 Medio 61 32
Basso 42 16
Alto 50 30
2160p30 Medio 37 20
Basso 24 10
Alto 50 30
2160p29.97 Medio 37 20
Basso 24 10
Alto 40 25
2160p25 Medio 32 18
Basso 20 10
Alto 40 25
2160p24 Medio 32 18
Basso 20 10
Alto 40 25
2160p23.98 Medio 32 18
Basso 20 10
HD
Formato Bitrate (Mb/s) Bitrate (Mb/s)
video Bitrate H.264 H.265
Alto 40 20
1080p60 Medio 32 15
Basso 20 10
Alto 40 20
1080i60 Medio 32 15
Basso 20 10
Alto 40 20
1080p59.94 Medio 32 15
Basso 20 10
Alto 40 20
1080i59.94 Medio 32 15
Basso 20 10
Alto 36 20
1080p50 Medio 28 15
Basso 18 10
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Formato
video

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Formato
video

625i50

525i59.94

Bitrate
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio
Basso
Alto
Medio

Basso

Bitrate
Alto
Medio
Basso
Alto
Medio

Basso

HD

Bitrate (Mb/s)
H.264

36
28
18
28
20
1
28
20
1
24
16
9
24

24

15

25

25

17

20
14

SD

Bit Rate (Mb/s)
H.264

18
12
6
20

Bitrate (Mb/s)
H.265

20

Bit Rate (Mb/s)
H.265

N
8
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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 I'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 I''mpostazione “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 si illuminano 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 '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 numerici:

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

192.168. 24 .250

Confirm Set

Dal menu Settings dell’LCD puoi cambiare le impostazioni
di rete e controllare Blackmagic Duplicator 4K tramite
software di gestione remota come Telnet.

]

ETHERNET

O

A

@)

Connetti Blackmagic Duplicator 4K alla tua rete tramite la porta ethernet sul retro del pannello.
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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.

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 & 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 macOS:

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
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.

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
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.

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.

Blackmagic Duplicator Utility
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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.

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 pill basse per risparmiare sui costi.

REM W -

S Oy L

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.

Installare il modulo opzionale Optical Fiber SDI Module
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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.

:
.

oo
e—10-=
—1ouw
e—tov

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

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.

Q

Connetti un dispositivo RS-422 di controllo esterno all'ingresso REMOTE IN
di Blackmagic Duplicator 4K per gestire 'unita a distanza.

Protocollo RS-422
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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.

0000
0000

Supported RS-422 Commands

Command Reply No Remote Notes
0 - System Control

NTSC: OxFOEO
0x00 Oox11 DeviceTypeRequest PAL: OxF1EO Enabled -
24P: OxF2EO

1- Slave Response
0x20 0x00 Stop Acknowledge Disabled -
0x20 0x02 Record Acknowledge Disabled -

Non-standard command
0x21 0x02 Append Acknowledge Disabled - 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  Ox4f AutoMode On Acknowledge Disabled S, SR 2l

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 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

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 Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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

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 &
possibile gestire Blackmagic Duplicator 4K da un computer utilizzando software di
amministrazione come Telnet, oppure creare un pannello di controllo fisico personalizzato,

Controllo remoto tramite ethernet
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e programmarlo per una perfetta integrazione a Blackmagic Duplicator 4K utlizzando
HyperDeck Ethernet Protocol.

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.

BlackmagicDuplicaterControl | Arduino 1.68.5

#include <5FT.h>
#include <Ethernet.h-

/7 Enter a MAC address and TP address for your controller below
/7 The IP address will be dependent on your local network:

byte mac[] = {Ax9@, @xAZ, @XDA, QuOF, Ox17, @XFF}:
byte 1pl] - {192, 168, ZE, 204}; #/1P address of Ethernet Shiald
byte server[] = {192, 168, 28, 85}; #/IP address of Duplicator

Eth

Client client; //Give the ethernet client a name

vaid setup()
{
Ethernet.begin(mac, ip); /75tart the Ethernet connection:
client.connect(server, 9993); //Connect to Duplicator on port 9993
H
void loop()
while (client.available()) //Read the Duplicator Preamble

char ¢ = client read();

}

client printC recard: name: CAMFRAI\x®a"); #r5tart Duplicator recording a clip named Camera 1|
delay(60000); £Malt a minute

client.print("stopxBa"); //5top recoding

while (1); /00 nothing until program starts again

Arduinn] Genuinn L deufru ushmadem1 421

Per programmare una scheda ethernet, come nell’lesempio 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, OxA2, OxDA, OxOF, 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
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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

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.
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Command Command Description

configuration: record mode: SingleDisk Configures the record mode to single disk.
configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.

configuration: file format: {format} Configures the record codec and bit rate.

format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
watchdog: period: {seconds} Configures the watchdog.

Utilizzare XML

Oltre a utilizzare il terminale per comunicare con HyperDeck, durante la programmazione del
software puoi utilizzare 'XML per confermare l'esistenza di un comando specifico basato sul
firmware dell’HyperDeck con il quale & collegato. In questo modo I'interfaccia puo regolarsi
secondo lo specifico modello HyperDeck e la versione del software.

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 nedn 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}«<!

|

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.
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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

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}:el

{Parameter}: {Value}<
{Parameter}: {Value}
|

Connection response

On connection, an asynchronous message will be delivered:
500 connection info:d!
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 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.
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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:e&!
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:
quitd

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 list is returned in a computer readable XML format:
212 commands:
<commands>«!

non

<command name=".."><parameter name=".."/>.</command>

non

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

</commands>«!

P

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

To enable or disable dropped frames notifications:
notify: dropped frames: {“true”, “false”}d

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

all notifications:
209 notify:d
transport: {“true”, “false”}«
slot: {“true”, “false”}
remote: {“true”, “false”}
configuration: {“true”, “false”}«!

P

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!

|
Example of response from server:
204 device info:d
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke«!
unique id: 101112131415«
|

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:d

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}«!

._n
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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}«!
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.

Video Formats

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

sD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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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”}«
pa}
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low",
“H.265High”, “H.265Medium”, “H.265Low"}«!
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Assistenza

Il modo pili veloce di ottenere assistenza e visitare la pagina di supporto clienti di Blackmagic
Design. Li troverai sempre il materiale di supporto pill 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.

= SumacOs, 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 8.1, 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.

= Su Windows 10, seleziona Blackmagic Duplicator Utility dal menu 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 piu recenti. Ti
consigliamo di non aggiornare il software se stai lavorando ad un progetto importante.
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Normative

Smaltimento di apparecchiature elettriche ed elettroniche nell’lUnione Europea

X

Ic

Questo simbolo indica che il prodotto non deve essere smaltito 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 € 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 & soggetto alle due condizioni seguenti:
Il dispositivo non deve causare interferenze dannose.

[l dispositivo deve accettare eventuali interferenze ricevute, incluse le interferenze
che possono causare un funzionamento indesiderato.

Dichiarazione ISED (Canada)
Questo dispositivo rispetta gli standard canadesi per gli apparecchi digitali
NMB-3 (A)

di Classe A.

Qualsiasi modifica o utilizzo del dispositivo al di fuori di quello previsto potrebbe
invalidare la conformita a tali standard.

Questo dispositivo e stato testato per I'uso in ambienti commerciali. Se utilizzato
in ambienti domestici, puo causare interferenze radio.

Normative
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Sicurezza

Collegare il dispositivo a una presa di corrente con messa a terra per evitare scosse elettriche.
Per assistenza, contattare un elettricista qualificato.
Per ridurre il rischio di scosse elettriche, evitare di esporre il dispositivo a gocce o spruzzi.

Questo prodotto 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 ne ostacolino la
ventilazione.

Le parti all'interno del prodotto non sono riparabili dall’'utente. Contattare il personale
qualificato di un centro Blackmagic Design per le operazioni di manutenzione.

Alcuni prodotti ospitano una porta per connettere ricetrasmettitori ottici SFP. Usare solo moduli
SFP Laser, Class 1.

Moduli SFP consigliati da Blackmagic Design:

= 3G-SDI: PL-4F20-311C
* 6G-SDI: PL-8F10-311C
* 12G-SDI: PL-TG10-311C
Usare il dispositivo a un‘altitudine non superiore a 2000 m sopra il livello del mare.

Dichiarazione dello Stato della California

Questo prodotto puo esporre I'utente a sostanze chimiche come il cromo esavalente,
riconosciuto nello Stato della California come causa di cancro e difetti alla nascita o altri
difetti riproduttivi.

Per maggiori informazioni, visita la pagina www.P65Warnings.ca.gov

e =" 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 & 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 I'assistenza coperta dalla presente garanzia, il Cliente deve notificare Blackmagic
Design del difetto entro il periodo di garanzia. Il Cliente e responsabile del costo di imballaggio
e dispedizione del prodotto al centro di assistenza indicato da Blackmagic Design. Il costo include
spedizione, assicurazione, tasse, dogana, e altre spese pertinenti alla resa del prodotto a
Blackmagic Design.

Questa garanzia perde di validita per danni causati da un utilizzo improprio, o da manutenzione
e cura inadeguate del prodotto. Blackmagic Design non ha obbligo di assistenza e riparazione
sotto garanzia per danni al prodotto risultanti da: a) 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 eventualiispezioni atte alla riparazione. La presente garanzia di Blackmagic Design
sostituisce qualsiasi altra garanzia, esplicita o implicita. Blackmagic Design e i suoi fornitori escludono
qualsiasi altra garanzia implicita di commerciabilita o di idoneita ad un uso specifico. L'intera
responsabilita di Blackmagic Design e I'unico esclusivo ricorso dell'utente per qualsiasi danno
arrecato di natura indiretta, specifica, accidentale o consequenziale, anche qualora Blackmagic
Design fosse stata avvertita della possibilita di tali danni, € la riparazione o la sostituzione dei
prodotti difettosi. Blackmagic Design non si assume alcuna responsabilita per qualsiasi usoillegale
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 2019 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.
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Prezado Cliente,

Obrigado por adquirir o Blackmagic Duplicator 4K.

Estamos muito entusiasmados com este produto e o consideramos a solucao perfeita para tornar
possivel distribuir conteldo Ultra HD de alta qualidade diretamente aos seus clientes. Isso é possivel
porque o duplicador grava separadamente em até 25 cartes SD em todos os formatos SD, HD e
Ultra HD de até 2160p60 com compressdo H.264, amplamente usada, ou com a compressao H.265
de Ultima geragdo. Assim, vocé conta com uma excelente qualidade e taxas de quadro altas, mas com
taxas de dados baixas o suficiente para gravacdes de longa duracdo usando cartdes acessiveis.

O Blackmagic Duplicator 4K é facil de usar e configurar. O painel frontal inclui um painel de controle
e tela LCD integrados para que vocé possa alterar as configuragdes e controlar a unidade usando
botdes. Mas, também é possivel controlar o seu duplicador remotamente via Ethernet ou conectando
um controlador RS-422. Inclusive, vocé pode criar seu préprio controlador personalizado e controlar
a unidade usando o Blackmagic HyperDeck Ethernet Protocol.

O codificador H.265 em tempo real integrado grava videos de alta qualidade em cartdes SD acessiveis
em formatos de video Ultra HD de até 2160p60, assim vocé pode gravar videos Ultra HD incriveis sem
precisar usar os cartdes mais rdpidos disponiveis. Na versdo 1.2 do software Blackmagic Duplicator 4K,
adicionamos compressdo H.264 para que vocé também possa gravar arquivos H.264 e tenha maior
compatibilidade.

O Blackmagic Duplicator 4K ocupa uma unidade de rack, ou seja, vocé pode montar varias unidades
em cascata em um sistema de rack portétil e leva-las em locacdes de filmagem podendo sempre
gravar em centenas de cart@es SD ao mesmo tempo.

Esse manual de instrugcao contém todas as informac¢des que vocé precisa para comecgar a usar o
Blackmagic Duplicator 4K.

Consulte a pagina de suporte no nosso site em www.blackmagicdesign.com/br para a versao mais
recente deste manual e para atualizagdes do software do seu Blackmagic Duplicator 4K. Para garantir
que vocé receba todos 0s recursos mais recentes, mantenha o seu programa atualizado! Ao baixar o
software, registre suas informacdes para que possamos informar quando novas versdes do software
forem lancadas. Estamos constantemente trabalhando em novos recursos e melhorias, por isso
gostariamos de receber suas opinides e comentarios!

Fr 7

Grant Petty
Diretor Executivo da Blackmagic Design
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Instrucoes preliminares

Comecar a usar o seu Blackmagic Duplicator 4K é facil!

Basta conectéd-lo a energia, a sua fonte de video SDI e inserir até 25 cartdes SD. Caso queira gravar
em numero ainda maior de cartdes SD, vocé pode montar multiplas unidades Blackmagic Duplicator
4K em cascata e isto é muito simples de fazer, pois hd conexdes de controle e video integradas para
conexdo com cada unidade downstream. Esta segdo do manual mostrard exatamente como
configurar seu Blackmagic Duplicator 4K para que vocé possa comegar a gravar imediatamente em
multiplos cartdes SD ao mesmo tempo.

Para alimentar seu Blackmagic Duplicator 4K, basta conectar um cabo de alimentacdo IEC padrdo a
entrada de alimentagdo AC de 110 - 240 V no painel traseiro.

Video Forma

B 5160p29.97 25

Ao ligar o Blackmagic Duplicator 4K, a
tela inicial aparecera no LCD integrado.

Tela inicial

A tela inicial exibe a imagem do video de origem e informacdes, como o formato do video de
origem, a quantidade de cartdes SD inseridos, um indicador de status que indica quando vocé esté
gravando e quando a gravacdo é parada, além de medidores de dudio para que vocé possa
monitorar os niveis de dudio no seu video de origem.

Conecte seu video de origem a entrada 12G-SDI no painel traseiro. O Blackmagic Duplicator 4K
detectard o formato de entrada automaticamente e o exibira na tela inicial no LCD.

Os conectores BNC de entrada e saida SDI sdo compativeis com sinais de video de até 12G-SDlI,
portanto vocé pode conectar videos SD, HD ou Ultra HD de até 2160p60 com um Unico cabo BNC.
Isso significa que a saida loop sempre se correspondera ao formato do video de origem para que
vocé possa emitir o mesmo sinal a outros equipamentos de video SDI, ou para montar muitos
Blackmagic Duplicator 4K juntos em cascata. Ela também inclui compatibilidade com modos de
quadro segmentados progressivos e detecta formatos 3G-SDI nivel A e B para 1080p50,
1080p59.94 e 1080p60.

(@)

@)

Conecte o seu video de origem ao SDI no conector.
O audio é embutido no sinal de video SDI.
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O seu Blackmagic Duplicator 4K é compativel com 2 canais de dudio SDI embutido, portanto vocé
ndo precisa conectar dudio, ele ja estad conectado através da entrada de video SDI.

Vocé pode monitorar os niveis de dudio do video de origem na tela inicial no LCD.

Vocé pode montar mdltiplas unidades Blackmagic Duplicator 4K em cascata para gravar em um
nimero ainda maior de cartdes SD. Por exemplo, para duplicar 100 cartdes, basta montar 4
unidades juntas em cascata.

Conecte a saida RS-422 remota, “Remote Out”, do primeiro Blackmagic Duplicator 4K a
entrada remota, “Remote In”, na segunda unidade. Repita esse processo com cada unidade
na cascata.

Igualmente, conecte a saida SDI loop da primeira unidade a entrada SDI da segunda
unidade e repita o processo com cada unidade na cascata.

No painel de controle de cada unidade hd um botdo marcado REM. Este é o botdo
“Remote”, ele precisa ser ativado para habilitar o controle remoto entre as unidades.
Pressione os botdes “Remote” em cada Blackmagic Duplicator 4K da segunda unidade
descendo pela cascata.

OBSERVACAO Certifique-se de que a primeira unidade possua o botdo “Remote”
desativado, pois este serd o Blackmagic Duplicator 4K responsével pelo controle de todos
0s outros na cascata. Esta primeira unidade, com o botdo “Remote” desativado, € a
unidade mestre e qualquer botdo pressionado no seu painel frontal serd transmitido da
safda remota, a qual controla as unidades downstream com os botdes “Remote” ativados.
Qualquer produto televisivo com controle de deck RS-422 pode funcionar como a unidade
mestre, pois o protocolo remoto € simplesmente o formato do controle de deck padrao.

Agora, todos os Blackmagic Duplicator 4K em cascata estdo prontos para seguir o comando da
primeira unidade.

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

REMOTE IN REMOTE OUT

(@)

Os conectores “Remote” e “Loop” sdo usados para multiplos Blackmagic Duplicator
4K montados em cascata. O conector loop na Ultima unidade na cascata também
pode ser usado para fazer o loop do video de origem para outro equipamento,
como um monitor Blackmagic SmartView ou um gravador HyperDeck.

Para informagdes mais detalhadas sobre a montagem de multiplas unidades em cascata, consulte a
secdo ‘Interligagdo de multiplos duplicadores em cascata’.
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O Blackmagic Duplicator 4K utiliza cartées SD classe 10 comuns para que vocé ndo precise comprar
os cartdes mais rapidos disponiveis. Os cartdes SD podem ser adquiridos em qualquer loja de
equipamentos de cdmera e sdo até vendidos em alguns supermercados.

No rétulo de todos os cartdes SD, vocé encontrard um ndmero de 1a 10
impresso dentro de um circulo pequeno. Este nimero representa a classificagdo
de velocidade do cartdo e 10 € a classificacdo mais répida. Qualquer cartdo que
tenha o ndmero 10 impresso no circulo € um cartdo SD classe 10 e o tipo de cartdo
necessario para gravar videos em até Ultra HD na configuracdo de taxa de bit
mais elevada.

Como inserir um cartdo SD:

Segure o cartdo com os conectores dourados virados para o painel de controle e tela LCD
e o alinhe a um dos compartimentos para cartdo SD do Blackmagic Duplicator 4K.

Empurre delicadamente o cartdo para dentro do compartimento até que esteja firmemente
encaixado. O seu Blackmagic Duplicator 4K verificard o cartdo rapidamente e quando ele
estiver pronto para gravacao, o LED de status acima do compartimento ficara verde.
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Alinhe o cartdo SD com os conectores dourados virados para a tela LCD e o empurre
delicadamente para dentro do compartimento até que esteja firmemente encaixado.
O indicador LED de status fica verde quando o cartdo esta pronto para gravagao.

Para remover um cartdo, basta segura-lo na sua extremidade e retird-lo do compartimento.

Ao inserir um cartao, certifique-se de que ele ndo esteja protegido contra
gravacdo. A protecdo contra gravagdo é desativada movendo a chave plastica na
lateral esquerda do cartdo para a posicdo mais préxima dos conectores. Depois
da gravacdo, vocé pode entdo proteger o cartdo contra gravacdo deslizando a
chave de volta para a posi¢ao anterior.
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Formatar Cartdes SD

Antes de comecar a gravagdo, vocé precisara formatar seus cartdes SD em exFAT. Este formato é
compativel tanto nos computadores macOS quanto Windows. E bem simples formatar as suas
midias usando o recurso “Format” do Blackmagic Duplicator 4K e ele pode ser usado para formatar
até 25 cartdes simultaneamente em uma Unica unidade.

Para formatar seus cartdes SD no Blackmagic Duplicator 4K:
Pressione o botao “Menu” no painel de controle.
Com os botdes funcionais de menu iluminados em cada lado do LCD, pressione “Record”.

Pressione o botdo funcional da seta esquerda para selecionar a configuragdo “Format
Cards” e depois pressione “Format” no canto inferior direito do menu LCD.

Uma mensagem de aviso aparecera solicitando a confirmag¢do do formato. Pressione o
botdo funcional “Format” para confirmar o formato ou pressione “Cancelar” para interromper.

Uma barra de progresso indicard o progresso da formatagcdo. Quando a formatagdo estiver
concluida, pressione “OK”.

Pressione o botdo “Menu” no painel de controle para retornar a tela inicial.

Agora vocé ja estd pronto para comegar. Com o seu video e dudio conectados e seus cartdes SD
formatados, basta iniciar a gravagdo!

A velocidade de formatacdo pode variar de acordo com o tipo e tamanho dos
cartdes SD, portanto alguns cartdes concluirdo a formatagcdo mais rapidamente que outros.

Gravacgao

Vocé pode comecar a gravagao imediatamente pressionando o botdo de gravacdo no painel de
controle. No entanto, recomendamos primeiro a configuragcdo do modo de gravacdo, do codec e da
taxa de bit, pois eles determinam o tipo de gravacdo usada além da duracdo e qualidade.

O Blackmagic Duplicator 4K oferece os modos de gravagao a seguir:

* Duplicate: grava em todos os cartdes SD simultaneamente.

= Single Disk: grava em um cartdo SD de cada vez em ordem e interrompe a gravacao
quando o Ultimo cartdo fica cheio.

= Single Disk Overwrite: grava em um cartdo SD de cada vez em ordem e sobrescreve em
loop continuo.

Modo Duplicate
No modo “Duplicate”, o Blackmagic Duplicator 4K grava o mesmo video em todos os cartdes SD ao
mesmo tempo.

Modo Single Disk

O Blackmagic Duplicator 4K é o gravador ideal para registros em log com uma grande variedade de
aplicativos, desde transmissao televisiva até cdmeras de seguranca. Ele grava em um
compartimento SD de cada vez e, quando o cartdo SD fica cheio, ele continua no préximo
compartimento. No modo “Single Disk”, o Blackmagic Duplicator 4K interrompe a grava¢do quando
todos os cartdes SD ficam cheios. Com 25 compartimentos de gravacdo disponiveis, é possivel
gravar facilmente por uma semana. Para gravagdes continuas e ininterruptas, vocé pode trocar os
cartdes cheios por cartdes vazios a qualguer momento.

Gravacao
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Se tiver multiplos duplicadores juntos montados em cascata, vocé pode gravar por mais tempo
ainda. Assim que todos os cartdes na unidade mestre ficarem cheios, a gravacdo continuara na
primeira unidade subordinada por todas as unidades conectadas na cascata. A gravacdo sera
interrompida no Ultimo cartdo quando a Ultima unidade ficar cheia.

Modo Single Disk Overwrite

O modo “Single Disk Overwrite” permite que um Unico Blackmagic Duplicator 4K com dois ou mais
cartées SD retorne em loop ao primeiro cartdo para gravagado continua quando o Ultimo cartdo
estiver cheio.

Este modo é semelhante ao modo “Single Disk”, com a diferenca de que a a formatacdo e a
gravacdo ocorrem no proximo cartdo em loop, em vez de serem interrompidas quando o ultimo
cartdo é preenchido. No modo “Single Disk Overwrite”, o Blackmagic Duplicator 4K mantera a
gravacdo indefinidamente até que vocé pressione o botdo “Parar”.

Se estiver gravando no modo “Single Disk” ou “Single Disk Overwrite”,
vocé pode inserir novos cartdes SD com espaco em qualquer momento. O
Duplicator 4K continuard a gravagao enquanto houver cartdes em qualquer um
dos 25 compartimentos com espaco livre para gravagao.

Como configurar um modo de gravacao:
Ligue o Blackmagic Duplicator 4K.

Pressione o botdo “Menu” no painel de controle frontal para abrir o menu LCD. Os botdes
funcionais préximos a tela ficam acesos para identificacdo das opgdes no menu. Pressione
o botdo funcional “Record”.

O menu de gravagao possui pontos na parte inferior da tela indicando o nimero de opc¢des
disponiveis. Se quiser acessar o nivel anterior na hierarquia do menu a qualquer momento,
pressione o botdo “Back”. Use os botdes < e > para navegar pelas opgdes.

Navegue até a opgao “Mode” e clique em “Change”.

Pressione o botdo “Select” para usar o modo indicado. O menu LCD indica a opcdo
selecionada.

Pressione o botdo “Back” para retornar ao menu de gravagdo. A opgao selecionada agora
serd exibida.

Para mais informag8es sobre a montagem de multiplos duplicadores em cascata, consulte
as secdes “Montar em Cascata” e “Montar Mdltiplos Duplicadores em Cascata”.

Se um evento importante estiver sendo gravado no modo “Single Disk” ou
“Single Disk Overwrite” e vocé quiser remover o cartdo SD sem ter que esperar
que ele figue cheio, basta pressionar e segurar o botdo “Record” por trés
segundos para mudar a gravacado para o proximo cartdo SD. Quando estiver
gravando no modo “Duplicate”, vocé pode pressionar o botdo “Append Record”.
Para mais informac¢des, consulte a secdo ‘Anexar Gravagao’.

O seu Blackmagic Duplicator 4K é capaz de gravar arquivos usando codecs de compressdo H.264
ou H.265. A compressdo H.264 é o codec padrdo.

Gravacao
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Como alterar o codec:
Pressione o botdo “Menu”.

Pressione o botdo funcional “Record” para abrir as configuragées de gravagao.

Navegue pela configuracdo “Codec” usando os botdes funcionais das setas e
pressione “Change”.

Use os botdes funcionais das setas para selecionar o seu codec de preferéncia e, depois,
pressione “Set” para confirmar a alteragcdo, ou pressione o botdo “Menu” no painel de
controle para confirmar a alteracdo e retornar para a tela inicial no LCD.

OBSERVACAO O seu Blackmagic Duplicator 4K deve ser atualizado para a vers&o de
software 1.1 ou mais recente para alteracdo do codec. Para mais informacdes sobre
atualizagdes de software, consulte a secdo ‘Utilitario Blackmagic Duplicator’ neste manual.

Selecionando o Codec Correto

Para melhor compatibilidade, recomendamos usar o codec H.264. A razdo pela qual fazemos
esta recomendacado é porque H.264 é o codec padrdo para o Blackmagic Duplicator 4K.

O codec H.265 é excelente para videos Ultra HD de alta qualidade em tamanhos de
arquivo menores, mas ainda é bastante recente e sua compatibilidade tende a ser mais
limitada com computadores e equipamentos de reproducgao.

Ambos os codecs possuem suas vantagens. Com H.265 vocé podera usar cartdes SD
mais acessiveis, jd que as taxas de bit e os tamanhos dos arquivos serdo menores para
determinadas qualidades de imagem. O codec H.264 é uma boa opgdo se compatibilidade
for algo vital para o seu projeto.

As trés configuragdes de taxas de bit no seu Blackmagic Duplicator 4K sdo “Low” (baixa), “Medium”
(média) e “High” (alta). Elas permitem que vocé escolha a quantidade de dados gravados pelo
codificador de video para cada segundo de video. A configuragdo padrdo da taxa de bit é “Medium”
para uma gravagao de alta qualidade e um tamanho de arquivo mais vidvel. Porém, vocé pode

alterar facilmente essa configuragdo no menu LCD.

Como alterar a configuracao das taxas de bit:
Pressione o botao “Menu”.

Pressione o botdo funcional “Record” para abrir as configuragdes de gravagao.

Navegue pela configuracdo “Bit Rate” usando os botdes funcionais das setas e
pressione “Change”.

Use os botdes funcionais das setas para selecionar a sua taxa de bit de preferéncia e,
depois, pressione “Set” para confirmar a alteragcdo, ou pressione o botdo “Menu” no painel
de controle para confirmar a alteragdo e retornar para a tela inicial no LCD.

OBSERVACAO As taxas de bit mais elevadas resultam em gravacdes de maior qualidade,
mas elas preenchem o cartdao mais rapidamente ou requerem um cartdo com mais espaco
ou mais caro. A redugdo das taxas de dados aumenta o tempo de gravagao no cartdo, mas
pode diminuir a qualidade da imagem de forma inferior a desejada.

Vale a pena fazer alguns testes usando configuragdes de taxas de bit diferentes para obter
a qualidade de imagem adequada no menor tamanho de arquivo possivel.
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Para iniciar a gravagao, basta pressionar o botdo de gravagdo no painel de controle. Durante a
gravacgdo, os indicadores LED de status acima de cada compartimento ficardo vermelhos. Quando a
gravacdo é interrompida, o indicador LED ficard verde indicando que a gravagdo foi bem-sucedida e
o cartao estéd pronto para gravar outro clipe. Vocé pode facilmente verificar suas gravacdes em um
computador através do seu compartimento ou leitor de cartdo SD, ou em um televisor HDMI, caso
ele seja compativel com cart8es SD e o sistema de arquivo exFAT.
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Pressione o botdo “Record” para iniciar a gravacdo. Os LEDs de status acima de cada
compartimento ficardo vermelhos indicando que os cartdes SD estdo gravando.

Os LEDs de status acima de cada compartimento de cartdo SD acendem em cores diferentes para
que vocé possa identificar o status do compartimento. Por exemplo, ao inserir um cartdo SD, o LED
do compartimento ficaréd verde quando o cartdo for reconhecido e estiver pronto para gravagao.

Uma descricdo para cada cor, agao e status de LED esta representada abaixo:

O Verde Constante
Pronto para gravacdo. O LED ficard verde indicando que o cartdo SD esté pronto
para gravagao.

‘ Vermelho constante
Gravando. O LED ficard vermelho enquanto um clipe estiver sendo gravado.

AW/ Vermelho piscante

- -

’ I\C Gravando e o cartdo estd quase cheio. O indicador piscard quando houver menos de
3 minutos de gravagao disponiveis no cartdo.

JU
§\' ’}_, Vermelho piscando rapidamente

'4l|\\‘ Descartando quadros. A velocidade de gravagdo do cartdo SD ndo é rapida o
(L))
suficiente para corresponder a velocidade de gravagdo do video.

O Amarelo constante
Cartdo cheio, protegido contra gravagao ou falha na gravacdo. Caso o LED acenda
em amarelo constante durante a gravagao, isso significa que o seu cartdo SD pode
conter falhas, esta protegido contra gravacao, ainda esta desformatado ou tem
menos de 10 segundos disponiveis. Vocé pode deslizar a chave de bloqueio para a
posicdo de desbloqueio, “Unlock”, reduzir a taxa de dados, usar um cartdo SD mais
répido ou trocd-lo por um outro cartdo.
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Apesar do duplicador tentar manter o sistema de arquivo organizado em cada cartdo e preparado
no caso de um cartdo ser removido durante a gravacdo, € importante que vocé ndo retire um cartdo
SD enquanto seu Blackmagic Duplicator 4K estiver gravando. Isto é devido a alguns sistemas
operacionais com capacidade de identificar o cartdo ndo serem tdo robustos quanto outros e eles
poderao identificar o cartdo como danificado. Portanto, € mais seguro parar a gravacao antes de
retirar um cartdo. Caso queira ter a capacidade de entregar cartdes ao publico antes de uma
performance terminar, pode ser uma boa ideia usar muitos duplicadores e, assim, vocé pode parar
uma unidade cedo para distribuir os cartdes dela, enquanto as outras unidades continuam gravando.

Embora cartdes SD com uma classificagdo de velocidade classe 10 possam gravar
utilizando todas as taxas de dados suportadas pelo Blackmagic Duplicator 4K, também é
possivel gravar a taxa de dados mais baixas usando cartdes com uma classificagdo mais
lenta, se necessario. Por exemplo, talvez vocé queira gravar uma camera de seguranga por
duragdes prolongadas e ndo necessite de video da mais alta qualidade. Recomendamos
sempre fazer um teste de gravagao para certificar que seu cartdo SD possa gravar videos
na taxa de bits selecionada. Para mais informacdes sobre a classificacdo de velocidade de
cartoes SD, consulte ‘Insercdo e formatacdo de cartdes SD’ na secdo ‘Instrucdes Preliminares’.

Anexar gravacao

Ao gravar no modo de duplicagéo, talvez vocé queira gravar um novo clipe e adiciona-lo ao fim do
clipe gravado anteriormente para que aparegam como um Unico clipe. Por exemplo, vocé poderia
estar gravando uma performance com muitos eventos diferentes. Se vocé quiser gravar cada evento
separadamente, mas combind-los em um Unico clipe, é assim que o recurso “Anexar Gravacao”
pode ajudé-lo.

Grave o primeiro clipe como normalmente faria usando o botdo de gravacao.
Pressione “Parar”.

Quando o préximo evento comegar, pressione o botdo “Anexar Gravagdo”. O botdo
acenderd junto com o botdo de gravagao padrdo para indicar que vocé estd gravando um
clipe que serd anexado ao clipe gravado anteriormente.

Pressione “Parar”. O novo clipe serd anexado ao primeiro clipe e ambos serdo salvos como
um unico clipe.

Ao usar o recurso de anexacdo de gravacdo, ndo ha limite para o nimero de clipes
subsequentes que podem ser anexados ao primeiro clipe. O tamanho do cartao e a
duracdo das gravacdes é tudo que deve ser levado em consideracdo.
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Pressione o botdo “Anexar Gravacdo” para anexarum novo clipe ao clipe gravado anteriormente.

Anexar gravacdo
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Ao gravar no modo de gravacgdo “Single Disk” ou “Single Disk Overwrite”, vocé
pode pressionar e segurar o botdo de gravagdo por trés segundos para alternar a
gravacao para o proximo cartdo, liberando o cartdo atual. Isto € (til se vocé quiser acessar
um evento importante imediatamente apds seu acontecimento sem parar a gravagdo. Para
mais informagdes sobre os modos de gravacao de disco Unico e substitui¢cdo de disco
Unico, consulte a secdo ‘Configuracdo de modos de gravagao’. Quando estiver gravando
no modo de duplicagdo, vocé pode pressionar o botdo “Anexar Gravagdo”. Para mais
informacgdes, consulte a secdo ‘Anexar Gravagdo’.

Bloquear o Blackmagic Duplicator 4K

Ao gravar um evento importante, vocé deve bloquear o painel de controle para que uma gravagcdo
ndo seja interrompida acidentalmente. Também é Util bloquear as unidades escravas interligadas em
cascata para que os controles de uma delas ndo interrompam uma gravacao acidentalmente.

O blogueio € habilitado e desabilitado usando o botdo “Lock” de cada unidade
independentemente. Desbloquear uma unidade acidentalmente é muito improvavel, ja que vocé
teria que segurar fisicamente o botdo “Lock” por dois segundos em cada unidade para desbloquear

os controles.

Como bloquear um Blackmagic Duplicator 4K:
Pressione o botdo “Lock” no painel de controle do seu Blackmagic Duplicator 4K.

Para desbloquear a unidade, pressione e segure o botdo “Lock”. Apds dois segundos,
a unidade serd desbloqueada.
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Bloquear o painel de controle do Blackmagic Duplicator 4K assegura que
ndo ha riscos de interromper uma gravagao acidentalmente.

Interligacao de multiplos duplicadores
em cascata

Caso seja necesséario gravar em mais de 25 cartdes SD, vocé pode interligar multiplos modelos
Blackmagic Duplicator 4K juntos em cascata. Ao interligar em cascata, eles compartilhardo o mesmo
sinal de video através do conector SDI loop de cada unidade, além de se comunicarem entre si
através dos conectores remotos usando o protocolo RS-422.

Interligacdo de multiplos duplicadores em cascata
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Como interligar multiplos Blackmagic Duplicator 4Ks:
Conecte a porta RS-422 “Remote Out” da primeira unidade a porta “Remote In” da segunda
unidade usando um cabo serial comum com conectores DB-9. Conectores DB-9 de cabos
seriais sdo facilmente encontrados na sua loja de informatica ou equipamentos de video local.

Conecte a saida SDI loop da primeira unidade a entrada SDI da segunda unidade.

E f4cil mesmo! Para interligar mdltiplos Blackmagic Duplicator 4Ks em cascata, basta conectar cada
safda “Remote” e “Loop” a entrada SDI e remota da préxima unidade ao longo de toda a cascata.

(@) : Unidade escrava.
BB BT ewe

Habilite o modo

REEs remoto para que

O P ela siga a unidade
antecedente.

Unidade escrava.
Habilite o modo
remoto para que
ela siga a unidade
antecedente.

Unidade mestre.
Desabilite 0 modo remoto
e pressione os botdes
nesta unidade para
controlar todas as outras.

@)

Para interligar multiplos Blackmagic Duplicator 4K juntos, basta conectar a saida
loop de uma unidade a entrada SDI da proxima unidade. Do mesmo modo, conecte
a saida remota de uma unidade a entrada remota da préxima unidade.
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Pressione o botdo “Remote” em cada unidade escrava na cadeia para que
elas possam ser controladas eletronicamente pela primeira unidade.

OBSERVACAO Certifique-se de manter pressionado o bot&o “Remote” no painel de
controle de cada unidade escrava para habilitar o controle remoto. O botdo “Remote”
acenderd quando habilitado. Pressione novamente para desabilita-lo.

E importante fazer um teste de gravacdo para assegurar que todas as unidades estejam sendo
controladas pela unidade mestre antes da gravagao final. Se as unidades escravas ndo estiverem se
conformando a unidade mestre, verifique se a unidade mestre possui seu botdo “Remote” apagado
e as unidades escravas possuam seu botdo “Remoto” aceso.

Interligacdo de multiplos duplicadores em cascata
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Configuracoes do menu LCD

Todas as configuragdes do Blackmagic Duplicator 4K podem ser alteradas usando o menu LCD e os
botdes multifuncdo do painel de controle frontal. Os botdes multifuncao estdo localizados acima de
cada lateral do LCD e acenderdo conforme as configuragdes exibidas no menu LCD.

Como alterar as configuracdes:
Pressione o botdo “Menu” no painel de controle frontal para abrir as configuragdes de
menu do LCD.
Utilize os botdes multifungdo do menu para a navegacgdo.

ApOs ter selecionado sua configuragdo, pressione o botdo multifungdo “Change”.

Ajuste a configuragao e pressione “Set” para confirmar a alteragdo.

A alteracdo pode ser sempre cancelada ao pressionar o botdo “Back”, que retornard ao passo
anterior na sequéncia do menu ou ao simplesmente pressionar o botdo “Menu” do painel de
controle, que retornard o LCD a sua tela inicial.

As configura¢des “Record” possibilitam alterar a fonte de video, definir a taxa de bit, habilitar ou
desabilitar disparo de gravacgdo e formatar cartdes SD.

Video Source

Esta configuracdo é utilizada para selecionar entre a entrada SDI e a entrada de fibra 6ptica caso
possua o modulo SDI de fibra 6ptica instalado.

Mode

Utilize esta configuragdo para selecionar um modo de gravagao:

Duplicate
Grave 0 mesmo video em todos os cartdes SD ao mesmo tempo.

Single Disk

Grava em um cartdo SD por vez, e quando o cartdo € preenchido, continue no préximo
cartdo SD disponivel. Quando todos os cartdes sao preenchidos, o Duplicator 4K encerra a
gravacdo. Caso possua multiplas unidades interligadas em cascata, a gravagdo continua no
préximo Duplicator 4K até que todos os cartdes SD sejam preenchidos.

Single Disk Overwrite

Grava em um loop continuo. Grava em um cartdo SD por vez, e quando o cartdo é
preenchido, continue no préximo cartdo SD disponivel. Quando todos os cart8es estdo
cheios, o Duplicator 4K retorna ao primeiro cartdo SD e continua a gravacao.

Codec

Utilize esta configuracdo para definir o Blackmagic Duplicator 4K para gravar usando os codecs de
compactagdo H.264 e H.265.
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Abaixo estd uma descricdo dos dois codecs:

H.264

Compactagdo muito comumente usada oferecendo um bom meio-termo entre qualidade de
imagem e tamanho de arquivo. A maioria dos dispositivos de reproduc¢ado da Ultima década
serd capaz de identificar arquivos compactados com este codec até, pelo menos, a
resolucao HD.

H.265

Compactagdo altamente eficiente, capaz de reduzir o tamanho dos arquivos de video pela
metade para uma qualidade de imagem que se compara a H.264. Este codec é excelente
para empacotamento de alta qualidade ou videos Ultra HD, mas pode necessitar de
software e hardware de reproducdo mais atualizado para ser reproduzido.

OBSERVACAO Para mais informagdes sobre a diferenca entre H.264 e H.265,
consulte a se¢do ‘Gravacao’ deste manual.

Bit Rate

A taxa de bit determina a quantidade video a ser gravada nos seus cartdes SD e a qualidade da
gravacdo do video. Ha trés opgdes de selecao.

High
Selecione “High” quando desejar a qualidade de video mais alta com o minimo de compactagao.

Medium
Selecione a configuracdo “Medium” se desejar que mais video caiba nos seus cartdes SD,
mas também quiser uma qualidade de imagem muito boa.

Baixa

Selecione “Low” se desejar que mais video caiba nos seus cartdes SD e ndo precisar da
qualidade de imagem mais alta. Esta configuragdo utilizard mais compactacdo, portanto é
possivel que vocé veja artefatos de compressao visiveis na sua gravacgdo.

OBSERVACAO O codificados H.265 integrado utiliza a tecnologia de
compressao mais atual, o que significa que vocé obtém gravacdes de video de
alta qualidade usando uma quantidade minima de dados. Mesmo na sua
configuragdo mais baixa, com o méximo de compressdo de video, a qualidade da
sua gravagao ainda sera muito boa.

Taxas de Bit para Formatos de Video

Ultra HD

Formato Configuracdo Taxa de Bit (Mb/s) Taxa de Bit (Mb/s)
de Video da Taxa de Bit H.264 H.265

High 75 50
2160p60 Medium 66 38

Low 50 20

High 75 50
2160p59.94 Medium 66 38

Low 50 20
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Formato
de Video

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

Formato
de Video

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

Configuracao
da Taxa de Bit

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

Low

Configuracao
da Taxa de Bit

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

Low

Ultra HD

Taxa de Bit (Mb/s)
H.264

72
61

42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD

Taxa de Bit (Mb/s)
H.264

40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

Taxa de Bit (Mb/s)
H.265

48
32
16
30
20
10
30
20
10
25
18
10
25
18
10
25
18

10

Taxa de Bit (Mb/s)
H.265

20
15
10
20
15
10
20
15
10
20
15
10
20
15

10
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Formato
de Video

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Formato
de Video

625i50 PAL

525i59.94 NTSC

Configuracao
da Taxa de Bit

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

Configuracao
da Taxa de Bit

High
Medium
Low
High
Medium

Low

HD

Taxa de Bit (Mb/s)
H.264

36
28
18
28
20
1
28
20
1
24
16
9
24
15
8

24

sSD

Taxa de Bit (Mb/s)
H.264

18
12
6
20

14

Taxa de Bit (Mb/s)
H.265

20
15
10
15
"
7
15
"
7
15
10
6
15
10
6
15
10
6
12
10
8
12
10
8

12

Taxa de Bit (Mb/s)
H.265

"
8
6

12
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Trigger

A configuracdo “Trigger” habilita o recurso de disparo de gravagdo, que viabiliza gravacdes no
Blackmagic Duplicator 4K com o disparo do botdo de gravagdo em outros equipamentos SDI, por
exemplo, uma Blackmagic URSA Mini.

None
Para desativar o disparador de gravacdo, selecione “None”.

SDI Start/Stop
Quando “SDI Start/Stop” € selecionado, o Blackmagic Duplicator 4K pode comecar a gravar
quando vocé pressiona o botdo de gravacdo em outros equipamentos SDI.

Por exemplo, a Blackmagic URSA Mini sempre envia um sinal de disparo de gravagao
através das saidas SDI, portanto sempre que vocé pressionar o botdo de gravagao da
cémera, o Blackmagic Duplicator 4K comecard a gravar e cessard a gravacdo quando vocé
pressionar o botdo de gravagcdo novamente. Vocé ndo precisa ajustar configuragdes para
habilitar o recurso de disparo de gravacdo na URSA Mini, mas se estiver utilizando outros
equipamentos com suporte a disparo de gravagado e desejar disparar a gravagdo com este
equipamento, serd necessario habilitar o disparo de gravagao “SDI Start/Stop” usando o
menu de configuragdes do seu equipamento.

Timecode Run

Se o equipamento SDI ndo suportar disparos de gravagao SDI iniciar/parar, vocé pode
configurar o Blackmagic Duplicator 4K para iniciar a gravagao assim que ele detectar um
codigo de tempo em execucgdo. Por exemplo, caso tenha uma camera SDI conectada ao
seu Blackmagic Duplicator 4K e a camera estiver configurada como “Record Run”, ela ird
disparar o Blackmagic Duplicator 4K para comecar a gravar também. Quando vocé parar de
gravar na sua camera, o coédigo de tempo cessara a execugdo e a gravacao serd encerrada
no Blackmagic Duplicator 4K.

Este é um recurso excelente, mas serd necessério assegurar que o cdédigo de tempo do
seu equipamento esteja definido como “Record Run”. Se o cédigo de tempo estiver
configurado para hora do dia, ele continuard emitindo o cédigo de tempo de execugédo e
disparando a gravacdo no Blackmagic Duplicator 4K, o que é provavelmente indesejavel.

Format Cards

Vocé pode formatar até 25 cart8es simultaneamente usando o recurso de formatagdo no seu
Blackmagic Duplicator 4K.

Como formatar seus cartoes:

Pressione o botdo “Menu” no painel de controle frontal para abrir as configuragdes de
menu do LCD.

Pressione o botdo multifungdo “Record” para abrir as configuragdes de gravagao.

Pressione os botdes de seta esquerda ou direita para navegar até a configuragdo “Format
Cards” e pressione “Format”.

Um aviso aparecera solicitando a confirmacdo da formatagdo. Vocé também visualizard um
alerta de que esta agdo ndo pode ser desfeita. Caso tenha dados que deseja manter nos seus
cartdes SD, certifique-se de que tenha copias de seguranca antes de prosseguir com a agao.

Pressione “Format” para confirmar a acdo. Vocé também pode pressionar “Cancel” e
retornar as configuragdes de gravacgao.

Enquanto seus cartdes estiverem sendo formatados, os indicadores LED piscardo em
amarelo e uma barra de progresso aparecerd no LCD. Quando os cartdes estiverem
formatados, os indicadores de status permanecerdo verdes e o menu LCD indicard que a
formatacdo estd concluida e os cartdes prontos para a gravagao.

Pressione “OK”. Pressione o botdo “Menu” no painel de controle para retornar a tela inicial.
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O menu “Settings” é utilizado para alterar as configurages de rede do Blackmagic Duplicator 4K,
como habilitar ou desabilitar DHCP e configuragdes de endereco IP, mascara de sub-rede e
gateway. Conectar seu Blackmagic Duplicator 4K a uma rede possibilita controlar a unidade
remotamente usando um software de administracdo de terceiros, como Telnet.

DHCP ‘ON’

Para definir o Blackmagic Duplicator 4K para configurar automaticamente as melhores definicdes
quando conectado a uma rede, selecione “On”. Isso significa que o Blackmagic Duplicator 4K
verificard todos os dispositivos conectados a rede e definir seu endereco IP e outras configuragdes
de rede para evitar quaisquer conflitos de configuragao possiveis. Isto € muito confidvel e uma
maneira facil de obter suas configuragdes de rede funcionando rapidamente.

DHCP ‘OFF’

Caso queira controlar toda a sua rede manualmente, vocé pode inserir os detalhes manualmente ao
desabilitar DHCP e navegar até as configuragdes para alterar o endereco IP, madscara de sub-rede
e gateway.

IP Address, Subnet Mask e Gateway

Quando DHCP estéa desabilitado, vocé pode alterar essas configuragdes manualmente.

Como editar os campos de niimero:

Selecione o campo de ndmero que deseja alterar usando os botdes multifungdo esquerdo
ou direito do menu e pressione “Change”.

Pressione os botdes esquerdo e direito do menu para aumentar ou diminuir o valor do
ndimero. Vocé também pode manter o botdo pressionado para configurar mais rapidamente.

Pressione “Set” para confirmar a alteracdo.

Agora, vocé pode usar os botdes multifuncdo para navegar pelo resto da sequéncia e fazer os
ajustes necessarios.

IP Address

192.168. 24 .250

Confirm Set

O menu de configuragdes LCD possibilita alterar as
configuragdes de rede para que vocé possa controlar
seu Blackmagic Duplicator 4K usando um software
de administragdo de terceiros, como Telnet.

]

ETHERNET

S 6. 02020 == i

Conecte seu Blackmagic Duplicator 4K a sua rede através da porta Ethernet do painel traseiro.
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Esta configuragdo de menu oferece uma visdo geral instantdnea que exibe a configuragao da taxa
de bit atual, nome de arquivo da gravagao mais recente, status da rede e a versdo do software
interno do Blackmagic Duplicator 4K.

Utilitario Blackmagic Duplicator

O utilitério de software Blackmagic Duplicator é utilizado para atualizar o software interno do seu
Blackmagic Duplicator 4K e alterar a configuragcdo do prefixo de nome de arquivo para que vocé
possa rotular suas gravagdes. Recomendamos baixar o software e atualizar o seu Blackmagic
Duplicator 4K para que possa tirar proveito de recursos e aprimoramentos novos.

Vocé pode baixar a Ultima versdo na Central de Suporte Técnico da Blackmagic Design em
www.blackmagicdesign.com/support/br.

Como atualizar o software interno usando macQOS:

Baixe e descompacte o utilitédrio Blackmagic Duplicator.

Abra a imagem de disco resultante e inicie o instalador Blackmagic Video Assist Setup. Siga
as instrucdes na tela.

Apds instalar o utilitario Blackmagic Duplicator mais recente, conecte um cabo USB do
Blackmagic Duplicator 4K ao seu computador.

Inicie o utilitédrio Blackmagic Duplicator e abra as configuragdes ao clicar no icone circular
de configuragdes. Se o software detectar uma versdo anterior instalada no seu Blackmagic
Duplicator 4K, ele exibird um icone de atualizagdo imediata “Update Now”. Basta clicar no
fcone para atualizar o software interno. Caso o Blackmagic Duplicator 4K tenha o software
interno mais recente instalado, ndo é necessério fazer mais nada.

Como atualizar o software interno usando Windows:

Baixe e descompacte o utilitédrio Blackmagic Duplicator.

Vocé deve visualizar uma pasta Blackmagic Duplicator Utility contendo este manual e o
instalador do utilitério Blackmagic Duplicator. D& um clique duplo no instalador e siga as
orientacdes na tela para concluir a instalacao.

Apds instalar o utilitario Blackmagic Duplicator mais recente, conecte um cabo USB do
Blackmagic Duplicator 4K ao seu computador.

Inicie o utilitédrio Blackmagic Duplicator e abra as configuragdes ao clicar no icone circular
de configuragdes. Se o software detectar uma versdo anterior instalada no seu Blackmagic
Duplicator 4K, ele exibird um icone de atualizagdo imediata “Update Now”. Basta clicar no
fcone para atualizar o software interno. Caso o Blackmagic Duplicator 4K tenha o software
interno mais recente instalado, ndo é necessério fazer mais nada.

Vocé pode alterar o prefixo do nome de arquivo para que suas gravacdes possam ser rotuladas e
facilmente identificadas. Basta clicar na caixa de edicdo “File Name Prefix” e digitar um novo nome.
Agora, quando seu Blackmagic Duplicator 4K gravar o préximo clipe, seu nome de arquivo sera
personalizado e seguido de quatro digitos para identificar o nimero do clipe. Esses digitos serdo
incrementados com cada clipe gravado.

Utilitario Blackmagic Duplicator
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Vocé também pode assegurar que as gravacdes nas unidades interligadas em cascatas utilizem o
mesmo nome de arquivo ao habilitar os bot8es “Remote” nas unidades escravas e alterar a
configuracao do prefixo do nome de arquivo na unidade mestre. Isto possibilita gravar clipes e que
todos os cartdes em todas as unidades compartilhem o mesmo nome de arquivo.

Instalacao do médulo de
fibra optica SDI opcional

Caso deseje conectar videos SDI via fibra dptica, serd necessario instalar o médulo de fibra éptica
SDI opcional. Qualquer médulo SFP de fibra ptica compativel com SMPTE pode ser instalado e
adquirido separadamente de qualquer revendedor Blackmagic Design. O mdédulo simplesmente se
encaixa a gaiola de fibra Optica no painel traseiro do Blackmagic Duplicator 4K. Com o médulo de
fibra 6ptica SDI instalado, vocé pode conectar videos SDI com dudio embutido com cabos de
extensdo extremamente longos. Também é possivel utilizar a saida 6ptica como um conector loop
de video adicional.

Se estiver operando em sistemas de fibra dptica de velocidade mais baixa, como fibra éptica
3G-SDI ou 6G-SDI, vocé pode instalar um moédulo mais lento nesse compartimento para reduzir
custos se ndo precisar das velocidades mais altas.

Vocé também pode conectar videos SDI através de fibra optica
ao instalar o modulo de fibra éptica SDI opcional.

O Blackmagic Duplicator 4K utilizard qualquer um dos conectores de video plugados primeiro, mas

caso possua SDI e fibra Optica conectados, é possivel selecionar entre eles usando a configuragao
“Video Source” no menu LCD. Consulte a secdo ‘Configuracdes’ para mais informacdes.
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Controle RS-422

O padrdo RS-422 é uma especificagcdo de controle serial de deck profissional. Ele é usado por
teledifusores desde o inicio dos anos 80 e encontrado em diversos decks, editores lineares, editores ndo
lineares e produtos de automacdo profissionais. Seu Blackmagic Duplicator 4K oferece suporte a esse
padrdo para que possa ser integrado a sistemas de automacao e controle remoto profissionais, sistemas
de gravacdo agendada e qualquer tipo de controle personalizado que vocé mesmo deseje desenvolver.
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Conexdes de pino do modo remoto RS-422 para os conector da entrada remota.

O Blackmagic Duplicator 4K inclui uma porta de controle de deck remota RS-422 compativel com
padrdo de inddstria Sony(tm), que inclui as conexdes de pino corretas para a conexdo direta a
qualquer controlador remoto com RS-422.

Vocé pode usar cabos pré-fabricados de 9 pinos, desde que cada extremidade do cabo seja
conectada “pino a pino”, ou seja, com 0s mesmos numeros de pino interligados em cada
extremidade do cabo. Se o seu equipamento for conectado de forma diferente e desejar criar cabos
personalizados, consulte o diagrama elétrico da entrada remota incluido para que possa assegurar
que os pinos de transmissao, ou Tx, estejam conectados aos pinos receptores, ou Rx.

Ao conectar um controlador RS-422 externo ao Blackmagic Duplicator 4K, vocé pode controlar a
unidade remotamente em vez de apertar os botdes localmente.

Conecte um cabo RS-422 do seu controlador externo a entrada remota do Blackmagic
Duplicator 4K.

Pressione o botdo marcado “Rem” no painel de controle do Blackmagic Duplicator 4K para
habilitar o controle de deck remoto.

Agora, vocé pode iniciar e parar gravagdes, ou iniciar e parar um anexo de gravagdo com seu
Blackmagic Duplicator 4K remotamente. Confira a lista completa de comandos RS-422 suportados
na préxima secdo ‘Comandos RS-422 suportados’.

@)

Conecte um controlador RS-422 externo a entrada remota do
Blackmagic Duplicator 4K para controlar a unidade remotamente.
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Pressione o botdo marcado “Rem” no painel de controle do Blackmagic
Duplicator 4K para habilitar o controle de deck RS-422.
Comandos RS-422 Suportados
Comando Resposta N&ao Remoto Notas
0 - System Control
NTSC: OxFOEO
0x00 Oox11 DeviceTypeRequest PAL: OxF1EO Enabled -
24P: OxF2EO
1- Resposta do Escravo
=0x20 0x00 Parar Confirmar Desabilitado -
=0x20 =0x02 Gravar Confirmar Desabilitado -
Comando ndo-padrao -
0x21 =0x02 Anexar Confirmar Desabilitado uma carga adicional de
0x00 indica anexar
4 - Predefinicdo/Selegao de Controle
Modo Automético . . ignorado, status de bit
0x40 0x40 . Confirmar Desabilitado .
Inativo memorizado
Modo Automético ) . ignorado, status de bit
0x40 Ox41 i Confirmar Desabilitado .
Ativo memorizado
0x61 0x20 StatusSense StatusData Habilitado -
7 - Sense Reply
Confira a tabela “Status
Bits”: Limitada a 9 bytes
0x70 =0x20 StatusData - =

de status, truncados
silenciosamente
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Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

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 Auto Mode 0 0 0 0 0 0 0
Byte 4 Select EE 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
Variaveis

Cassette Out Definir se ndo houver cartdes prontos para gravar.

Local Definir se no modo local (sem controle remoto)

Standby Definir se um ou mais cartdes estiverem prontos para gravar.

Auto Mode Apenas para compatibilidade.

Full EE Apenas para compatibilidade - sempre habilitado.

Select EE Apenas para compatibilidade - sempre habilitado.

Configuragées RS-422 Blackmagic Duplicator 4K

Protocolo Baseado no protocolo Sony de 9 pinos.
Taxa Baud 384K

Bits de Inicializagdo 1

Bits de Dados 8

Bits de Finalizagdo 1

Bits de Paridade 1

Tipo de Paridade impar

Controle Remoto via Ethernet

O Blackmagic Duplicator 4K pode ser controlado externamente via Ethernet usando comandos
baseados em texto do Blackmagic HyperDeck Ethernet Protocol. Isso oferece a capacidade de
controlar seu Blackmagic Duplicator 4K remotamente de um computador utilizando um software de
administracdo, como Telnet, ou vocé pode criar seu proprio painel hardware de controle e
programa-lo para se integrar ao Blackmagic Duplicator 4K usando o HyperDeck Ethernet Protocol.
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Vocé pode desenvolver suas préprias solucdes personalizadas para controlar seus duplicador a
partir de computadores, dispositivos de controle hardware dedicados ou sistemas de grande porte
utilizados em estudios profissionais ou caminhdes de transmissdo. Por exemplo, microcontroladores
Arduino sao pequenas placas de circuito que podem ser personalizadas com placas de expansao
chamadas “shields”. Ha diversos tipos de shields e podem alojar conectores diferentes. Para controlar
seu Blackmagic Duplicator 4K, um shield de Ethernet é necessario. Vocé pode até comprar shields
adicionais com botdes programéveis. Os microcontroladores Arduino sdo faceis de configurar, muito
acessiveis com cédigo completamente aberto. Apds programar o software Arduino, basta conectar o
Arduino a porta de Ethernet do Blackmagic Duplicator 4K e iniciar o controle imediato do seu duplicador.

Os microcontroladores Arduino sdo programados usando a linguagem de programagdo C comum.
Basta programar seu controlador para disparar comandos ao seu Blackmagic Duplicator 4K usando
o HyperDeck Ethernet Protocol. Todos os comandos suportados sdo demonstrados na segdo
‘Blackmagic HyperDeck Ethernet Protocol’ abaixo.

Vocé pode adicionar outros shields de expansdo ao seu Arduino para que possa desempenhar
diversas fungdes de gravacgdo. Por exemplo, ao adicionar um relégio interno, vocé pode programar
seu controlador para instruir o Blackmagic Duplicator 4K a gravar em hordrios especificos do dia, o
que pode ser Util se estiver agendando gravag¢des de seguranca.

Estamos animados com essa tecnologia e gostariamos de saber mais sobre os controles de
Ethernet externos que vocé criar!

BlackmagicDuplicaterGentrel | Arduino 1.6.5

t shield attached to pins 18

#include <SPI.h>
#include <Fthernet h>

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

byte mac[] = {8x99, @xAZ, OxDA. @x@F, @x17. OxEf};

byte ip[] - {192, 168, 28, 204}; //IP address of Ethernet Shicld
byte server[] = {192, 168, Z8, 85}; //1P address of Uuplicator
EthernetC nt client; //Give the ethernet client a name
void setup()
Fthernat heginmac, ip); f/Start the Fthernet connection:
client.connect(server, 9993); //Connect to Uuplicator on port 9993
void loop()
while Cclient. availahle()) //Read the Duplicator Preamhle

char ¢ = client.read();
}

client. print("record: name: CAMERAT\xBa"); £/5tart Duplicator recording a clip named Camera 1
delay(boued) ; //Mait a mnute

client.print("stop\xdu"); //5top recuding

while (1); //Do nothing until program starts again

Arduinu/ Genuino Uno on fdev/ou wsbmodemi421

Ao programar um controlador de Ethernet externo, como neste exemplo usando um
Arduino com um shield de Ethernet, basta usar o protocolo de Ethernet de referéncia
aqui para selecionar quais comandos necessita usar para obter o controle desejado.
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O cdédigo demonstrado na janela acima também é demonstrado na pagina abaixo para que vocé
possa copiar e colar no seu IDE Arduino. O cédigo programa o Arduino a instruir o Blackmagic
Duplicator 4K para gravar por um minuto, parar a gravagao € esperar até que o programa seja
executado novamente.

/*

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, O0xO0F, 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
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O Blackmagic HyperDeck Ethernet Protocol é um protocolo baseado em texto que foi originalmente
escrito para controlar os gravadores de disco HyperDeck através da porta Ethernet, mas vocé pode
utilizar o mesmo protocolo para controlar o Blackmagic Duplicator 4K.

Como o duplicador apenas grava, ele ndo possui o conjunto de comandos completo do protocolo
HyperDeck, mas esta secdo demonstra os comandos disponiveis relevantes ao usar o protocolo de

Ethernet HyperDeck no duplicador.

Protocolo de Comandos (em inglés)

Comando

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

configuration: record mode: SingleDisk

Descricdao do Comando

Provides help text on 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.

Enables dropped frames notifications.

Disables dropped frames notifications.

Provides device information.

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

Configures the record mode to duplicate.

Configures the record mode to single disk.
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Comando Descricao do Comando

configuration: record mode: DiskOverwrite Configures the record mode to disk overwrite.
configuration: video input: {“SDI”, “optical”} Configures video input.

configuration: file format: {format} Configures the record codec and bit rate.

format: prepare: {format} prepare a disk formatting operation to filesystem {format}
format: confirm: {token} perform a pre-prepared formatting operation using token
watchdog: period: {seconds} Configures the watchdog.

Como usar XML

Embora vocé utilize o Terminal para se comunicar com o HyperDeck, se vocé estiver programando
software poderd usar XML para confirmar a existéncia de um comando especifico baseado no
firmware do HyperDeck com o qual estd se comunicando. Isso ajuda a interface de usuario do seu
software a se ajustar as capacidades do modelo HyperDeck especifico e da versdo do software.

Detalhes do Protocolo (em inglés)

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}:e
{Parameter}: {Value}
{Parameter}: {Value}

o

Successful response codes

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

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

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}«!
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 rejectede!

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 disablede

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.

Controle Remoto via Ethernet

364



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:e&!
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:
quite

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+!
ou
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>«!

P

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

To enable or disable dropped frames notifications:

notify: dropped frames: {“true”, “false”}«!

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

all notifications:
209 notify:e
transport: {“true”, “false”}«!
slot: {“true”, “false”}
remote: {“true”, “false”}«!
configuration: {“true”, “false”}

|

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}«!
|
Example of response from server:
204 device info:«!
protocol version: 1.8«
model: Blackmagic Duplicator 4Ke<!
unique id: 101112131415«
|

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:d
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}«!

|
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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.

Video Formats

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

SD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High
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Querying and updating configuration information
The "configuration" command may be used to query the current configuration of the deck:
configuratione
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.

Configuring the record mode

Use the ‘record mode’ command to select the deck recording mode:

configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}«!

Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low",

“H.265High”, “H.265Medium”, *“H.265Low”}«!
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Ajuda

A maneira mais rédpida de obter ajuda é visitando as paginas de suporte online da Blackmagic Design
e consultando os materiais de suporte mais recentes disponiveis para o Blackmagic Duplicator 4K.

Central de Suporte Técnico Online da Blackmagic Design

O manual, o programa e as notas de suporte mais recentes podem ser encontrados na Central de
Suporte Técnico da Blackmagic Design em www.blackmagicdesign.com/br/support.

Foérum Blackmagic Design

O férum da Blackmagic Design no nosso site € um recurso Util que vocé pode acessar para obter
mais informacgdes e ideias criativas. Também pode ser uma maneira mais rapida de obter ajuda, pois
ja podem existir respostas de outros usuarios experientes e da equipe da Blackmagic Design, o que
o ajudaré a seguir em frente. Vocé pode visitar o férum em https://forum.blackmagicdesign.com.

Como Entrar em Contato com o Suporte Técnico Blackmagic Design

Caso ndo encontre a ajuda que precisa no nosso material de suporte ou no férum, por favor use o
botdo “Envie-nos um email” na pdgina de suporte para nos encaminhar uma solicitacdo de suporte.
Como alternativa, clique no botdo “Encontre sua equipe de suporte local” na pagina de suporte e
ligue para a sua central de assisténcia técnica Blackmagic Design mais préxima.

Verificar a Versao de Software Atualmente Instalada

Para verificar qual versdo do software utilitario Blackmagic Duplicator estd instalada no seu
computador, abra a janela “About” do utilitédrio Blackmagic Duplicator.

= No macOS, abra o Blackmagic Camera Ultility na pasta de aplicativos. Selecione “About” no
utilitario Blackmagic Duplicator no menu de aplicativos para revelar o nimero da versao.

= No Windows 8.1, abra o utilitédrio Blackmagic Duplicator a partir do ladrilho Blackmagic
Duplicator Utility na péagina Iniciar. Clique no menu “Ajuda” e selecione “Sobre Blackmagic
Duplicator Utility” para revelar o nimero da versdo.

= No Windows 10, abra o Blackmagic Duplicator Utility a partir do menu “Iniciar”. Clique no
menu “Ajuda” e selecione “Sobre Blackmagic Duplicator Utility” para revelar o nimero
da versdo.

Como Obter as Atualizacdes de Software Mais Recentes

Depois que verificar a versao do software Blackmagic Duplicator Utility instalada no seu computador, por
favor, visite a Central de Suporte Técnico da Blackmagic Design em www.blackmagicdesign.com/br/support
para conferir as Gltimas atualizagdes. Embora seja uma boa ideia executar as atualizagdes mais recentes,
é recomendavel evitar atualizar qualquer software caso esteja no meio de um projeto importante.

Ajuda

369


http://www.blackmagicdesign.com/support
http://www.blackmagicdesign.com/support

Informacodes regulatorias

Descarte de residuos de equipamentos elétricos e eletronicos na Unido Europeia.

X

O simbolo no produto indica que este equipamento ndo pode ser descartado com outros
materiais residuais. Para descartar o equipamento usado, ele deve ser entregue em um
ponto de coleta designado para reciclagem. A coleta e a reciclagem seletivas de seu
equipamento usado no momento do descarte ajudardo a conservar 0os recursos naturais e
a garantir que ele seja reciclado de modo a proteger a salide humana e o meio ambiente.
Para mais informac&es sobre onde vocé pode eliminar os residuos do seu equipamento
para reciclagem, por favor entre em contato com a agéncia de reciclagem local da sua
cidade ou o revendedor do produto adquirido.

Este equipamento foi testado e respeita os limites para um dispositivo digital Classe A,
conforme a Parte 15 das normas da FCC. Esses limites foram criados para fornecer protecdo
razodvel contra interferéncias nocivas quando o equipamento € operado em um ambiente
comercial. Este equipamento gera, usa e pode irradiar energia de radiofrequéncia e, se ndo
for instalado ou usado de acordo com as instrucdes, poderd causar interferéncias nocivas
nas comunicacdes via radio. A operacdo deste produto em uma &rea residencial pode
causar interferéncia nociva, nesse caso o usudrio serd solicitado a corrigir a interferéncia as
suas proprias custas.

A operacdo esta sujeita as duas condi¢des a seguir:
Este dispositivo ndo poderd causar interferéncia nociva.

Este dispositivo deve aceitar qualquer interferéncia recebida, incluindo interferéncia
que possa causar uma operagdo indesejada.

Norma Canadense ISED

Este dispositivo estd em conformidade com os padrdes canadenses para
NMB-3 (A)

equipamentos digitais de Classe A.

Qualguer modificacdo ou uso indevido do dispositivo poderé invalidar a conformidade
com tais normas.

Este equipamento foi testado para conformidade com a sua finalidade original em um
ambiente comercial.

Se o equipamento for usado em ambiente doméstico, ele poderd causar interferéncia
radioelétrica.
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Informacoes de seguranca

Este equipamento deve ser conectado a uma tomada com conexao de aterramento de protecdo.
Para reduzir o risco de choque elétrico, ndo exponha este equipamento a gotas ou respingos.

Este equipamento é adequado para uso em locais tropicais com uma temperatura ambiente de
até 40°C.

Certifique-se de que seja fornecida ventilagdo adequada em torno do produto e que ndo seja
colocado em local com ventilacdo restrita. Ao montar o produto em rack, certifique-se de que a
ventilagcdo nado ficard reduzida em funcdo do equipamento adjacente.

N&o hd pecas que possam ser reparadas pelo operador no interior do produto. Consulte o servico
de assisténcia técnica local da Blackmagic Design.

Este produto tem os recursos de conexdo para moédulos transceptores de fibra ética com fator de
forma SFP. Use apenas mddulos SFP 6pticos de Laser de classe 1.

Mdédulos SFP recomendados pela Blackmagic Design:
= 3G-SDI: PL-4F20-311C

* 6G-SDI: PL-8F10-311C
* 12G-SDI: PL-TG10-311C

Use apenas em altitudes inferiores a 2000 m acima do nivel do mar.

Declaracao do Estado da Califérnia
Este produto pode expor o usudrio a substancias quimicas, incluindo cromo hexavalente que, de
acordo com o estado da Califérnia, causam cancer, defeitos congénitos ou outros danos reprodutivos.

Para mais informagdes, visite www.P65Warnings.ca.gov.

a e Cuidado - Interruptor Bipolar/ Aterramento Neutro

A fonte de alimentacdo neste equipamento possui um fusivel tanto nos
condutores de linha quanto neutro e é adequada para conexdo com o sistema
de distribuicdo de alimentagado IT na Noruega.
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Garantia

A Blackmagic Design garante que este produto estard isento de quaisquer defeitos de materiais e fabricacdo
por um periodo de 12 meses a partir da data de compra. Se um produto revelar-se defeituoso durante
este periodo de garantia, a Blackmagic Design, a seu critério, consertara o produto defeituoso sem cobranca
pelos componentes e mao-de-obra, ou fornecera a substituicdo em troca pelo produto defeituoso.

Para obter o servico sob esta garantia vocé, o Consumidor, deve notificar a Blackmagic Design do
defeito antes da expiracdo do periodo de garantia e tomar as providéncias necessérias para o
desempenho do servigo. O Consumidor é responsével pelo empacotamento e envio do produto
defeituoso para um centro de assisténcia designado pela Blackmagic Design com os custos de envio
pré-pagos. O Consumidor é responséavel pelo pagamento de todos os custos de envio, seguro, taxas,
impostos e quaisquer outros custos para os produtos retornados para nés por qualquer razéo.

Esta garantia ndo se aplica a defeitos, falhas ou danos causados por uso inadequado ou manutengao
e cuidado inadequado ou impréprio. A Blackmagic Design ndo € obrigada a fornecer servigos sob esta
garantia: a) para consertar danos causados por tentativas de instalar, consertar ou fornecer assisténcia
técnica ao produto por pessoas que nao sejam representantes da Blackmagic Design, b) para consertar
danos causados por uso ou conexao imprépria a equipamentos ndo compativeis, ¢) para consertar
danos ou falhas causadas pelo uso de componentes ou materiais que ndo sao da Blackmagic Design,
d) para fornecer assisténcia técnica de um produto que foi modificado ou integrado a outros produtos
quando o efeito de tal modificagdo ou integragdo aumenta o tempo ou a dificuldade da assisténcia
técnica do servico. ESTA GARANTIA E FORNECIDA PELA BLACKMAGIC DESIGN NO LUGAR DE
QUAISQUER OUTRAS GARANTIAS, EXPLICITAS OU IMPLICITAS. A BLACKMAGIC DESIGN E SEUS
FORNECEDORES NEGAM QUAISQUER GARANTIAS IMPLICITAS DE COMERCIALIZACAO OU
ADEQUACAO A UMA FINALIDADE ESPECIFICA. A RESPONSABILIDADE DA BLACKMAGIC DESIGN
DE CONSERTAR OU SUBSTITUIR PRODUTOS DEFEITUOSOS E A UNICA E EXCLUSIVA MEDIDA
FORNECIDA AO CONSUMIDOR PARA QUAISQUER DANOS INDIRETOS, ESPECIAIS OU ACIDENTAIS
INDEPENDENTEMENTE DA BLACKMAGIC DESIGN OU DO FORNECEDOR TIVER INFORMACAO
PREVIA SOBRE A POSSIBILIDADE DE TAIS DANOS. A BLACKMAGIC DESIGN NAO E RESPONSAVEL
POR QUAISQUER USOS ILEGAIS DO EQUIPAMENTO PELO CONSUMIDOR. A BLACKMAGIC NAO E
RESPONSAVEL POR QUAISQUER DANOS CAUSADOS PELO USO DESTE PRODUTO. O USUARIO
DEVE OPERAR ESTE PRODUTO POR CONTA E RISCO PROPRIOS.

© Direitos autorais 2019 Blackmagic Design. Todos os direitos reservados. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup
Videohub’, ‘Multibridge Pro’, ‘Multibridge Extreme’, ‘Intensity’ e ‘Leading the creative video revolution’ sdo marcas comerciais
registradas nos Estados Unidos e em outros paises. Todos os outros nomes de empresas e produtos podem ser marcas comerciais
de suas respectivas empresas com as quais elas sdo associadas. Thunderbolt e o logotipo Thunderbolt sdo marcas registradas
da Intel Corporation nos Estados Unidos e/ou em outros paises.
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Hos Geldiniz

Blackmagic Duplicator 4K drinimuzu satin aldiginiz igin tesekklr ederiz.

Blackmagic Duplicator 4K cihazini tasarlamis olmaktan son derece heyecanliyiz ve musterilerinize
dogrudan yuksek kalite Ultra HD igerik vermenizi saglayacak, mikemmel bir ¢ozim oldugunu
dustintyoruz. Bu mimkindur ¢link, cogaltici (duplicator) cihazi, yaygin olarak kullanilan H.264 ya da en
son H.265 sikistirma standartlarinda, 2160p60’a kadar ttim SD, HD ve Ultra HD formatlarinda 25 ayri SD
karta kaydeder. Boylelikle, muhtesem kaliteye ve yliksek kare hizlarina ulasmanin yani sira, data hizlarinin

yeterince dusuk olmasi nedeniyle, ucuz kartlari kullanabilir ve uzun bir kayit stiresi elde edebilirsiniz.

Blackmagic Duplicator 4K’nin kurulumu ve kullanimi cok kolaydir. On panelindeki dahili LCD ekran
ve kontrol paneli sayesinde ayarlari degistirebilir ve butonlar ile tniteyi kontrol edebilirsiniz. Ayrica,
cogaltici cihazini Ethernet ile ya da bir RS-422 kontroldr ile uzaktan kontrol edebilirsiniz. Dilerseniz kendi

kumanda cihazinizi gelistirip, Uniteyi Blackmagic HyperDeck Ethernet Protokoll ile kontrol edebilirsiniz.

Dabhili gercek zamanl H.265 video kodlayici, Ultra HD 2160p60’a kadar video formatlarinda, ucuz SD
kartlarina ytksek kalitede video kaydeder. Boylece, piyasadaki en hizli kartlari kullanmak zorunda
kalmadan, harika Ultra HD video kaydedebilirsiniz. En son Blackmagic Duplicator 4K 1.2 yazilimina ilave
ettigimiz H.264 sikistirma sayesinde, daha iyi bir uyumluluk icin H.264 dosyalarini da kaydedebilirsiniz!

Blackmagic Duplicator 4K’'nin, 1 rack unitesi boyunda olmasi sayesinde, portatif bir raf sisteminde
birden fazla Uniteyi birbirine zincirleme baglayabilir ve dis mekanlara rahatlikla yaninizda géttrip,

ylzlerce SD karta, ayni anda kayit yapabilirsiniz.

Bu kurulum ve kullanim kilavuzu, Blackmagic Duplicator 4K’y kullanmaya baslamaniz icin ihtiyaciniz

olan tum bilgileri icerir.

Bu kullanim kilavuzunun en guncel surimu ve Blackmagic Duplicator 4K yazilimi guncellemeleri
icin, lttfen www.blackmagicdesign.com/tr adresindeki internet sitemizden, destek bilgilerini

iceren sayfamiza bakin. Yaziliminizi gtincel tutarak, en son 6zelliklerden yararlandiginizdan emin
olabilirsiniz. Yeni yazimlar piyasaya suruldigunde size duyurabilmemiz icin, bilgisayariniza yazilimi
indirirken, bilgilerinizi sitemize kaydetmenizi rica ediyoruz. Surekli yeni 6zellikler ve gelistirmeler icin

caba icinde oldugumuzdan, yorumlarinizi almaktan mutluluk duyariz.

e &

Grant Petty
Blackmagic Design CEO
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Baslarken

Blackmagic Duplicator 4K’'nizi kullanmaya baglamak ¢ok kolay!

Tum yapmaniz gereken; cihazi bir gli¢ kaynagina takmak, SDI video kaynadinizi takmak ve 25 adede
kadar SD karti yerlestirmektir. Bundan daha fazla sayida SD karta kaydetmeyi istediginizde, birkag
Blackmagic Duplicator 4K’y birbirine kolaylikla baglayabilirsiniz ¢iinkd, sinyal yénindeki her Uniteye
baglanmasi icin, dahili video ve kontrol baglantilari vardir. Birden fazla SD karta ayni anda
kaydetmeye hemen baslayabilmeniz icin, kilavuzun bu kisminda, Blackmagic Duplicator 4K’nizi tam
olarak nasil kurabileceginizle ilgili bilgiler sunulmustur.

Blackmagic Duplicator 4K cihazinizi calistirmak icin yapmaniz gereken tek sey, standart bir IEC
elektrik kablosunu, arka paneldeki 110-240V AC gug girisine takmaktir.

Video Format Cards
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Blackmagic Duplicator 4K’yi calistirdiginizda,
ana ekrani dahili LCD ekranda géreceksiniz.

Ana Ekran

Kaynak video goriuntisinin yani sira, ana ekran; kaynak video formati, takili SD kart sayisi, kayit
yaptiginizi ve kaydin durdugunu gosteren bir durum gostergesi ve kaynak videonuzdaki ses
seviyelerini denetleyebilmeniz icin ses gdstergeleri gibi bilgileri gortntuler.

Kaynak videonuzu, arka paneldeki 12G-SDI girisine takin. Blackmagic Duplicator 4K’niz otomatik
olarak giris formatini tespit edecek ve LCD ana ekraninda goruntileyecektir.

SDI giris ve ¢ikis BNC konektorleri, 12G-SDI'ya kadar olan video sinyallerini desteklediginden, tek bir
BNC kabloyla 2160p60’a kadar SD, HD veya Ultra HD video takabilirsiniz. Bu sekilde, loop (diiz
gecis) ¢ikisiniz daima kaynak video formatiniz ile eslesecektir ve boylelikle, diger SDI video
ekipmanlarina veya birden fazla Blackmagic Duplicator 4K’y birbirine paralel bagladiginizda, ayni
sinyali gonderebilirsiniz. Blackmagic Duplicator 4K ayrica, ‘progressive segmented frame (PsF)’
olarak bilinen parcalara ayrilmis tek gegcisli kare modlarini destekler ve 1080p50, 1080p59.94 ve
1080p60 icin A seviye ve B seviye 3G-SDI formatlarini otomatik olarak tespit eder.

Q

Kaynak videonuzu SDI giris baglantisina takin.
Ses, SDI video sinyalinde gomuludur.
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Blackmagic Duplicator 4K, 2 kanal gomlu SDI sesi destekler. Yani, SDI video girisi Uzerinden ses
zaten bagli oldugu icin, sesi baglamaniza gerek yoktur.

Kaynak videonuzun ses seviyelerini, ana LCD ekraninda denetleyebilirsiniz.

Daha cok sayida SD karta kaydedebilmek icin, birden fazla Blackmagic Duplicator 4K’yi birbirine
baglayabilirsiniz. Ornegdin, 100 adet karti cogaltmayi istediginizde, sadece 4 Uniteyi birbirine
baglamaniz yeterlidir.

Birinci Blackmagic Duplicator 4K'daki RS-422 ‘uzaktan kontrol’ ¢ikisini, ikinci Unitedeki
‘uzaktan kontrol’ girisine takin. Zincirdeki her unite icin, bu islemi tekrar edin.

Benzer bir sekilde, ilk tnitenin loop SDI ¢ikisini, ikinci Gnitenin SDI girisine takin ve diger
Uniteler icin ayni islemi tekrar edin.

Her Unitenin kontrol panelinde, ‘REM’ olarak isaretli bir buton vardir. Bu, ‘uzaktan kontrol’
butonudur ve Uniteler arasi uzaktan kontrol icin, etkinlestirilmesi gerekir. ikinci tiniteden
baslayarak, sirasiyla tim Blackmagic Duplicator 4K Unitelerinin Uzerindeki ‘remote’ (uzaktan
kontrol) butonuna basin.

NOT Zincirdeki diger Unitelerin hepsini kontrol edecegi i¢in, ilk Blackmagic Duplicator
4K’nin Uzerindeki ‘uzaktan kontrol’ butonunun etkisiz halde oldugundan emin olun. Uzaktan
kontrol butonu etkisiz haldeki ilk Unite, ana Unitedir ve 6n panelindeki basili olan herhangi
bir butonun cikisl, ‘uzaktan kontrol’ ¢cikisindan yapilacaktir. Bu, sinyal akis yonundeki
‘uzaktan kontrol’ butonlari basili olan Gniteleri kontrol eder. Uzaktan kontrol protokold,
endustri standardinda deck kontrol formati oldugundan, RS-422 deck kontroll olan
herhangi bir televizyon cihazi, ana Unite olarak kullanilabilir.

Artik, zincirde bulunan tim Blackmagic Duplicator 4K Uniteleri, ilk Gnitenin komutlarini takip
etmeye hazirdir.

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

REMOTE IN REMOTE OUT

=
=

(@)

Uzaktan kontrol (remote) ve ‘loop’ konektorleri, birden fazla Blackmagic Duplicator
4K’nin birbirine baglanmasinda kullanildi. En son Unitedeki diz gecis (loop)
konektorl; Blackmagic SmartView monitoér veya HyperDeck disk kaydedici

gibi, diger SDI ekipmanlara kaynak videoyu baglamak icin de kullanilabilir.

Birden fazla Uniteyi birbirine baglama hakkinda daha fazla bilgi icin, ‘Birden Fazla Duplicator
Unitesinin Birbirine Baglanmasi’ baslikli balime bakiniz.
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Blackmagic Duplicator 4K, yaygin class 10 SD kartlari kullanir. Bdylece, piyasadaki en hizli kartlar
almak zorunda kalmazsiniz. SD kartlar, kamera ekipmani satan tUm magazalardan satin alinabilir ve
hatta bazi siipermarketlerde bile class 10 SD kartlari bulabilirsiniz.

Tum SD kartlarin etiketlerinde, kiiclk bir daire icinde basili, 1'den 10’a kadar
bir rakam goreceksiniz. Bu rakam, kartin hiz degerini temsil eder ve 10, en yiiksek
hizi temsil eder. Daire iginde 10 rakaminin basili oldugu her kart, class 10 SD karttir
ve Ultra HD’ye kadar en yuksek bit orani ayarinda, video kaydetmek icin ihtiyaciniz
olan kart taradur.

Bir SD karti takmak icin:

Altin rengindeki konektorler, kontrol panel LCD ekranina bakacak sekilde karti tutun ve
Blackmagic Duplicator 4K’nin SD kart yuvalarindan biri ile ayni hizaya getirin.

Yuvaya sikica oturana kadar, karti yuvanin i¢ine yavasca itin. Blackmagic Duplicator 4K’'niz
karti hemen dogrular ve kart kayda hazir oldugunda, kart yuvasinin dstiindeki LED durum
gostergesi yesil renge donusur.
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SD Karti, altin rengindeki konektorleri LCD ekrana bakarken hizaya getirin
ve yuvaya sikica oturana kadar, karti hafifce yuvanin icine itin. Kartiniz kayda
hazir oldugunda, LED durum gostergesi yesil renge donusur.

Karti ¢ikarmak icin, kenarindan tutun ve yuvadan c¢ikartin.

Bir karti yerlestirirken, kartin yazma korumali olmadigindan emin olun.
Yazma korumasi, kartin sol tarafindaki kiicuk plastik digmenin, konektorlere en
yakin olan konuma hareket ettiriimesiyle etkisiz hale getirilir. Kayit bittikten sonra,
digmeyi tekrar alttaki eski konumuna kaydirarak, karti yazma korumali hale
getirebilirsiniz.
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SD Kartlarin Formatlanmasi

Kaydetmeye baslamadan once, SD kartlarinizi exFAT formatina formatlamaniz gerekecektir. Bu
format hem macOS hem de Windows bilgisayarlari ile uyumludur. Blackmagic Duplicator 4K’nin
‘format’ ozelligi ile ortaminizin formatlanmasi kolaydir ve tek bir Unitede, ayni anda 25 adede kadar
SD kartin formatlanmasi icin kullanilabilir.

SD kartlarinizi Blackmagic Duplicator 4K’da formatlamak igin:

Kontrol panelinin lzerindeki ‘Menu’ butonuna basin.

LCD ekranin her iki yaninda bulunan isikli ekran butonlarini kullanarak ‘record’ (kayit)
ibaresine basin.

‘Format cards’ (kartlari formatla) ayarini segmek igin, sol ok ekran butonuna basin, sonra da
LCD ekran mentsinin sag alt kdsesindeki ‘format’ butonuna basin.

Formati dogrulamaniz i¢in bir uyari mesaji belirecektir. Formatlama islemini onaylamak igin
ekrandaki ‘format’ butonuna basin ya da durdurmak icin, ‘cancel’ (iptal) butonuna basin.

Bir gelisme cubugu, formatlamanin ilerlemesini gosterir. Formatlama islemi tamamlandiktan

sonra, ‘OK’ ibaresini tiklayin.

Ana ekrana geri donmek icin kontrol paneldeki meni butonuna basin.

Kullanima baslamaniz icin yapmaniz gerekenler bu kadardir. Video ve sesiniz baglandigina ve SD
kartlariniz formatlandigina gore, artik kayit yapmaya baslayabilirsiniz!

Farkli tir ve boyuttaki SD kartlarin formatlanmasi, farkl hizlarda olabilir. Bu bakimdan,
bazi kartlar formatlama islemini diger kartlardan daha hizli tamamlar.

Kaydetme

Kontrol panelindeki kayit digmesine basarak kayit islemini aninda baslatabilirsiniz. Lakin, ilk olarak
kayit modunu, kodegi ve bit oranini ayarlamaniz tavsiye edilir; cinkU bunlar, kullanilan kayit tiriindn
yaninda, kaydinizin suresi ile kalitesini de belirleyecektir.

Blackmagic Duplicator 4K’da asagidaki modlar bulunmaktadir:

= Cogalt: SD kartlari hepsine ayni anda yaz.
= Tek Disk: sirayla SD kartlara birer birer yaz ve son kart doldugunda, kayit islemini durdur.

+ Tek Disk Overwrite (Uzerine Yazma): sirayla SD kartlara birer birer yaz ve stirekli bir
dongu halinde Uzerlerine yaz.

Cogaltma Modu

Cogaltma modunda, Blackmagic Duplicator 4K, tim SD kartlara ayni anda ayni videoyu kaydeder.

Tek Disk Modu

Blackmagic Duplicator 4K; televizyon yayinlarindan, glivenlik kameralarina kadar ¢ok sayida
uygulamasi olan, ideal bir logging (giinluklemeli) kaydedicidir. Yuvalardaki SD kartlara birer birer
yazar ve SD kart doldugunda, siradaki yuvada olan baska bir SD karta yazmaya devam eder.
Blackmagic Duplicator 4K tek disk modunda iken, SD kartlarin hepsi dolunca kaydi durdurur. 25 adet
kayit yuvasinin olmasiyla, bir hafta stiresince kolaylikla kayit yapabilirsiniz. Strekli ve kesintisiz kayit
icin, dolu kartlari bos kartlarla dilediginiz zaman degistirebilirsiniz.

Kaydetme
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Birden fazla duplicator (cogaltici) cihazini birbirine baglarsaniz daha da uzun slre boyunca bile

kaydedebilirsiniz. Ana tnitedeki kartlarin hepsi doldugunda, kayit, bagimh ilk Uniteye gecer ve

zincirde bulunan bagl Unitelere kayit devam eder. Son Unitedeki en son kart doldugunda, kayit
islemi durur.

Tek Disk Uzerine Yazma (Single Disk Overwrite) Modu

Tek disk tzerine yazma modu; iki ya da daha fazla SD karti olan tek bir Blackmagic Duplicator 4K’nin,
en son kart doldugunda ilk karta donmesini mimkdn kilarak kaydin araliksiz devam etmesini saglar.

Bir defada sadece bir yuvadaki SD karta yazar. Bir SD kart dolunca, bir sonraki yuvada bulunan karti
formatlayip yazmaya baslar.

Bu mod, tek disk moduna benzer, ama en son kart doldugunda, cihaz durmak yerine, bir sonraki karti
formatlar ve dongt seklinde yazmaya devam eder. Tek disk lzerine yazma modunda Blackmagic
Duplicator 4K’niz, siz durdur diigmesine basana kadar, kaydetmeye slresiz devam eder.

Tek disk modunda ya da tek disk tzerine yazma modunda kaydediyorsaniz
yeni bos SD kartlari dilediginiz zaman takabilirsiniz. Duplicator 4K; 25 kart
yuvasinin herhangi birinde, bos yeri olan bir kart oldugu slrece, kaydetmeye
devam edecektir.

Bir kayit modunu belirlemek icin:
Blackmagic Duplicator 4K’yi calistirin.

LCD menuyl agmak icin, on kontrol panelindeki ‘menu’ butonuna basin. Ekranin yaninda
bulunan ekran butonlari, mentdeki se¢cenekleri gérebilmeniz igin yanarlar. ‘Record’ (kayit)
ekran butonuna basin.

Kayit mentsunde, ekranin alt kisminda, gecgerli secenek sayisini gosteren noktalar vardir.
Menlde bir dnceki seviyeye gecmek istediginiz zaman, ‘back’ (geri) butonuna basin.
Secenekler arasinda gezinmek icin ‘<’ ve > butonlarini kullanin.

‘Mode’ secenedine gidin ve ‘change’ (degdistir) ibaresini tiklayin.

Su an gosterilen modu kullanmak igin, ‘select’ butonuna basin. LCD mendusdu, yaptiginiz
sec¢imi gosterir.

Kayit menustne geri donmek igin ‘back’ (geri) butonuna basin. Sectiginiz se¢genek simdi
goruntilenmistir.

Birden fazla ¢ogaltici cihazinin birbirine baglanmasi konusunda daha fazla bilgi icin, ‘birbirine
baglama’ ve ‘birden fazla ¢ogalticinin birbirine baglanmasi’ bolimlerine bakiniz.

Onemli bir etkinligi tek disk modunda veya tek disk lizerine yazma modunda
kaydediyorsaniz ve mevcut kartin dolmasini beklemeden bu SD karti cikarmay!
istiyorsaniz, kaydin bir sonraki SD kartta devam etmesi igin, ‘record’ butonunu Ug¢
saniyeligine basili tutun. Cogaltma modunda kaydederken, ‘append record’ (kayit
ekleme) butonuna basarak ayni islemi gerceklestirebilirsiniz. Daha fazla bilgi igin,
kilavuzun 'Kayit ekleme' bélimine bakin.

Blackmagic Duplicator 4K'niz; H.264 veya H.265 sikistirma kodeklerini kullanarak dosya
kaydedebilir. H.264 sikistirma, varsayilan kodektir.

Kaydetme
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Kodegi degistirmek igin:
‘Menu’ butonuna basin
Kayit ayarlarini agmak i¢in ‘record’ ekran butonuna basin.
Ekrantstl ok butonlariile ‘codec’ ayarina gidin ve ‘change’ (degistir) ibaresine basin.

Tercih ettiginiz kodegdi se¢mek icin ekran Ustd ok butonlarini kullanin ve sonra degisikligi
onaylamak icin ‘set’ ibaresine basin veya degisikligi onaylayip ana LCD ekrana geri donmek
icin, kontrol panelindeki ‘menu’ butonuna basin.

NOT Kodeklerin degistirmesi icin, Blackmagic Duplicator 4K cihazinizdaki yazilimin 1.1 veya
Uzeri bir stirime glncellenmis olmasi gerekmektedir. Yaziimin giincellenmesi konusunda
daha fazla bilgi icin, bu kilavuzun ‘Blackmagic Duplicator Yardimci Yazihmi’ bolimine bakin.

Dogru kodegin segilmesi

En Ust diizeyde uyumluluk icin, H.264 kodedginin kullaniimasini éneriyoruz. H.264 kodegini
Blackmagic Duplicator 4K i¢in varsayilan codec yapmamizin sebebi budur.

H.265; daha kiiclik dosyalarda ylksek kalite Ultra HD video icin harika bir kodektir; fakat
henliz cok yeni oldugundan, bilgisayar ve oynatici cihazlar ile uyumlulugu yeterli olmayabilir.

Her iki kodegin de kendisine gore avantajlari vardir. Belli bir gortnti kalitesi icin bit oranlari
ve dosya boyutlari daha diisiik olacagindan, H.265 kodedgini kullanma, daha ucuz SD
depolama kartlarini kullanmaniza imkan tanir. Projeniz icin uyumluluk ¢cok énemli ise, sizin
icin H.264 daha uygun bir tercihtir.

Blackmagic Duplicator 4K’'nizda; dustk, orta ve yiksek olarak g farkli bit orani bulunur. Bunlar;
videonun her saniyesi i¢in, dahili video kodlayici tarafindan yazilacak veri miktarini belirlemenize
yarar. YUksek kalite bir kayit ve yonetilebilir dosya blyuklugu i¢in varsayilan bit orani ayari ortadir.
Buna karsin, bu ayari LCD menusinde kolaylikla degistirebilirsiniz.

Bit orani ayarini degistirmek icin:
‘Menu’ butonuna basin.
Kayit ayarlarini agmak i¢in ‘record’ ekran butonuna basin.
Ekranlstl ok butonlari ile ‘rate’ ayarina gidin ve ‘change’ (degistir) ibaresine basin.

Tercih ettiginiz bit oranini se¢cmek icin ekran Ustud ok butonlarini kullanin ve sonra degisikligi
onaylamak icin ‘set’ ibaresine basin veya degisikligi onaylayip ana LCD ekrana geri donmek
icin, kontrol panelindeki ‘menu’ butonuna basin.

NOT Bit oranlari ne kadar ylksek olursa kayitlar da o kadar ylksek kalitede sonuclanir
fakat, bir karti daha hizli doldurur ya da daha blyik ve daha pahali bir karti gerektirir.
Ancak, veri oraninin azaltilmasi bir karta yapabileceginiz kaydin suresini artiracaktir, ama
goruntd kalitesinin arzu ettiginizden daha distik olmasina sebep olabilir.

ihtiyac duydugunuz gériinti kalitesini, miimkiin olabilecek en kiiciik dosya boyutunda elde
etmek icin, farkli bit oran ayarlari ile deneme kayitlar yapmanizda fayda vardir.
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Kaydi baslatmak icin, kontrol panelindeki kayit digmesine basin. Kayit esnasinda, her kart yuvasinin
LED durum gostergesi, kirmizi renkte yanar. Kayit islemi durdugunda, LED gosterge yesil renkte
yanar ve kaydin basariyla tamamlandigini ve kartin bir baska klibi kaydetmeye hazir oldugunu, bu
sekilde belirtir. Kayitlarinizi; SD kart yuvasi ya da okuyucusu aracihgiyla, bir bilgisayarda kolaylikla
kontrol edebilirsiniz ya da SD kartlari ve exFAT dosya sistemini destekleyen bir HDMI televizyonda
da bunu yapabilirsiniz.
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Kaydi baslatmak icin, ‘record’ digmesine basin. Her bir kart
yuvasinin Ustiindeki LED durum gostergesi, SD kartlarin
kaydettigini gostermek icin kirmizi olarak yanar.

Her SD kart yuvasinin tsttindeki LED durum gostergesi, kart yuvasinin durumunu size bildirmek igin,
farkl renklerde yanar. Ornegin; bir SD karti takarken, yuvanin LED gdstergesi kartin tanindigini ve
kayda hazir oldugunu gostermek icin, yesil renkte yanar.

Her bir LED rengi, LED hareketi ve durumu icin agiklamalar asagidadir.

O Siirekli yesil
Kayda hazir. Kartinizin kayda hazir oldugunu gostermek icin, LED yesil renkte yanar.

‘ Siirekli kirmizi
Kaydediyor. Bir klip kaydedilirken, LED strekli kirmizi renkte yanar.

M /, Yanip sénen kirmizi

’I|\¢ Kaydediyor ve kart dolmak tzere. Kartinizda 3 dakikadan daha az kayit icin sire
kaldiginda, gosterge yanip sonmeye baslayacaktir.

S‘"l’é Hizla yanip sénen kirmizi

Kare dusurtyor. Kayit hizina uyum saglamak icin SD kartin yazma hizi yeterli degil.

O Sirekli san

Kart dolu, yazi korumall ya da yazma hatasi LED gostergenin kayit esnasinda surekli
sari renkte yandigini gorirseniz bu; SD kartin kétt oldugunu, yazma-korumal
oldugunu, heniiz formatlanmamis oldugunu ya da 10 saniyeden daha az bos alani
oldugunu gosterir. Kilit digmesini ‘unlock’ (kilidi a¢g) konumuna getirmeyi, veri oranini
disirmeyi, daha hizli bir SD karti kullanmay!, karti formatlamayi ya da baska bir kartla
degistirmeyi deneyin.
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Cogalticiniz; kayit esnasinda bir kartin gikariima olasiliina karsl, her bir karttaki dosya sistemini
diizenli ve hazir olarak muhafaza etmeye calissa da Blackmagic Duplicator 4K kayittayken, hicbir SD
karti cikarmamaniz 6nemlidir. Bunun nedeni, karti gortntilemek icin kullanilan bazi isletim
sistemlerinin, digerleri kadar saglam olmamasi ve kaydi hasarli olarak algilayabilecegidir. Bu
bakimdan, bir karti ¢citkarmadan 6nce kaydi durdurmak her zaman daha glvenlidir. Bir gdsteri
bitmeden 6nce katiimcilara kartlari dagitabilmeyi istediginizde, birden fazla ¢ogaltici kullanmaniz iyi
bir fikir olabilir. Boylelikle, diger Uniteler kaydetmeye devam ederken, bir tnitedeki kartlari dagitmak
icin o Uniteyi daha erken durdurabilirsiniz.

Class 10 hiz dereceli SD kartlar, Blackmagic Duplicator 4K’niz tarafindan desteklenen
tim data oranlarini kaydedebilirken, gerekirse daha dusik derecesi olan kartlara, daha
dustik veri oranlarini da kaydedebilirsiniz. Ornegin, ¢cok uzun bir miiddet giivenlik
goruntulerini kaydetmeyi isteyebilirsiniz ve bunun icin en yuksek video kalitesi gerekli
olmayabilir. SD kartinizin sectiginiz bit oraninda video kaydedebildiginden emin olmak icin,
daima bir deneme kaydi yapmanizi 6neririz. SD kart hiz dereceleri hakkinda daha fazla bilgi
icin, bu kilavuzun ‘Baslarken’ kismindaki ‘SD kartlarinin yerlestiriimesi ve formatlanmasr’
bolimune bakin.

Kayit Ekleme

Cogaltma modunda kaydederken, yeni bir klip kaydetmeyi ve sonra da tek bir klip olarak
goérinmeleriicin, 6nce kaydedilen klibe eklemeyi isteyebilirsiniz. Ornegdin, birden fazla etkinlikten
olusan bir performansi kaydediyor olabilirsiniz. Her bir etkinligi ayri ayri kaydedip, tek bir klipte
birlestirmeyi istediginizde, ‘append record’ isimli kayit ekleme &zelliginden faydalanabilirsiniz.

ik klibi, her zamanki gibi ‘record’ butonunu kullanarak kaydedin. ‘Stop’ butonuna basarak
kaydi durdurun.

Bir sonraki etkinlik basladiginda, ‘append record’ butonuna basin. Bir dnceki kaydettiginiz
klibe eklenecek bir klip kaydettiginizi belirtmek icin, bu buton, standart ‘record’ butonu ile
birlikte yanacaktir.

‘Stop’ butonuna basarak kaydi durdurun. Bu yeni klip, ilk klibe eklenir ve tek bir klip olarak
kaydedilir.

‘kayit ekleme’ 6zelligini kullanarak ilk klibe ekleyebilecegdiniz klip sayisinda bir sinirlama
yoktur. Dikkate alinmasi gereken, sadece kartin kapasitesi ve kayitlarin uzunlugudur.
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Daha once kaydedilen bir klibe yeni bir klip eklemek
icin, ‘append record’ butonuna basin.
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Tek disk modunda ya da tek disk tizerine yazma modunda kaydederken, kaydi bir
sonraki karta gecirmek icin ‘record’ (kayit) butonunu g saniyeligine basili tutabilirsiniz.
Boylelikle, mevcut karti serbest hale getirmis olursunuz. Bu, dnemli bir etkinligin
gergeklesmesinin ardindan, bu etkinlie hemen erismeyi istediginizde faydali olabilir. Tek
disk veya tek disk Uzerine yazma modlari hakkinda daha fazla bilgi icin, ‘kayit modunun
ayarlanmas!’ bolimine bakiniz. Cogaltma modunda kaydederken, ‘append record’ (kayit
ekleme) butonuna basarak ayni islemi gerceklestirebilirsiniz. Daha fazla bilgi icin, kilavuzun
'Kayit ekleme' bolimine bakin.

Blackmagic Duplicator 4K’nizin
Kilitlenmesi

Onemli bir etkinligi kaydederken, kaydin kazayla durmasini &nlemek icin, kontrol panelini kilitlemeniz
tavsiye edilir. Birbirine paralel bagh olan bagiml tniteleri de kilittemekte fayda vardir. Boylelikle,
Uniteler Uzerindeki herhangi bir kontrol digmesinin kaydi kazayla engellemesini 6nlemis olursunuz.

Kilitleme islemi, her Unitede bulunan ‘lock’ butonu ile etkinlestirilerek veya etkisiz hale getirilerek,
bagimsiz olarak yapilir. Bir tnitenin kilidinin kazayla agilmasi ¢cok dusuk bir olasiliktir, ciinku bir
Unitenin kontrollerinin kilidini agmak igin, her Unitedeki ‘lock’ butonunu fiziksel olarak 2 saniyeligine
basil tutmaniz gerekir.

Bir Blackmagic Duplicator 4K’y kilitlemek icin:

Blackmagic Duplicator 4K’nizin kontrol panelindeki ‘lock’ (kilitle) butonuna basin.

Unitenin kilidini agmak igin, ‘lock’ butonunu basili tutun. iki saniye sonra, Unitenin kilidi
acilacaktir.

o
o
o
o
o
o
o
o

REM o (+)
LOCK | | MENU
18 19 20 pal 22 23 24 25
o
LOCK

Blackmagic Duplicator 4K’nizin kontrol panelinin kilitlenmesi,
kazayla bir kaydi durdurma riskini dnler.

Birden Fazla Cogalticinin Birbirine
Baglanmasi

25 adedin Uzerinde SD karta kayit yapmaniz gerektiginde, birden fazla Blackmagic Duplicator 4K’yi
birbirine baglayabilirsiniz. Uniteler birbirlerine paralel olarak baglandiklarinda, her bir initenin ‘loop’
(dUz gecis) SDI konektoru dzerinden ayni video sinyalini paylasirlar ve ayrica RS-422 protokolunu
kullanarak, ‘remote’ (uzaktan kontrol) konektdrleri ile birbirleri ile iletisim kurarlar.
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Birden fazla Blackmagic Duplicator 4K’y birbirine baglamak icin:

ik Unitenin RS-422 ‘remote out’ (uzaktan kontrol ¢ikisi) portunu, DB-9 konektérleri olan
yaygin bir seri kablo ile, ikinci Unitenin ‘remote in’ (uzaktan kontrol girisi) portuna baglayin.
DB-9 konektorleri olan seri kablolar, bilgisayar veya video ekipmanlari satan magazalarda
yaygin olarak bulunur.

ik tinitenin ‘loop’ SDI ¢ikisini ikinci tinitenin SDI girisine baglayin.
Gergekten bu kadar kolay! Birden fazla Blackmagic Duplicator 4K’y birbirine paralel olarak baglamak

icin, her bir ‘uzaktan kontrol’ ve ‘loop’ ¢ikisini, bir sonraki tnitenin uzaktan kontrol ve SDI girislerine
takin ve bu isleme, zincirin sonundaki Uniteye kadar devam edin.

Bagimli linite.

O Onceki Uniteyi
takip etmesiicin
E&e C
O L] uzaktan kumanday!
etkin hale getirin.
(@) Bagimli lnite.
Onceki tiniteyi
takip etmesiicin
O L] uzaktan kumandayi
etkin hale getirin.
@) Ana Qn?te. ,
Tum Uniteleri kontrol
etmek i¢in, uzaktan
O L] = kumanday! (remote)

kapatin ve bu Unitedeki
butonlara basin.

Birden fazla Blackmagic Duplicator 4K’yi birbirine paralel sekilde baglamak icin, bir
Unitenin loop cikisini bir sonraki tnitenin SDI girisine baglayin. Benzer bir sekilde, bir
Unitenin ‘uzaktan kontrol’ cikisini, diger Unitenin ‘uzaktan kontrol’ girisine baglayin.

o o o o o o é
L~
REM [ ] (+)
(@)
|~
LoCcK [ ] MENU
(@)

20 21 22 23 24 25

Ik Gnite tarafindan uzaktan kontrol edilebilmelerii¢in, zincirde bulunan
bagiml Unitelerin her birindeki uzaktan kontrol butonuna basin.

NOT Uzaktan kontrol 6zelligini etkinlestirmek icin, her bir bagimh tnitenin kontrol
panelindeki ‘uzaktan kontrol’ butonuna bastiginizdan emin olun. Uzaktan kontrol
etkinlestirildiginde, ‘remote’ butonunun 15131 yanar. Etkisiz hale getirmek icin tekrar basin.

Birden Fazla Cogalticinin Birbirine Baglanmasi
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Kesin kaydi yapmadan once, tim Unitelerin ana Unite tarafindan kontrol edildiginden emin olmak icin,
bir deneme kaydi yapmanizda fayda vardir. E§er bagimh Uniteler, ana Unitenin komutlarini
uygulamiyorsa ana Unitedeki uzaktan kontrol butonunun kapali oldugundan ve bagiml dnitelerin
uzaktan kontrol butonlarinin acik oldugundan emin olun.

LCD Menu Ayarlari

Blackmagic Duplicator 4K’'nizin tim ayarlari, kontrol panelindeki LCD mentsinden ve ekran butonlari
ile degistirilebilir. Bu ekran butonlari, LCD ekranin her iki yaninda bulunur ve LCD menusinde
gorluntilenen ayarlara uyumlu sekilde yanarlar.

Bir ayari degistirmek icin:
LCD menu ayarlarini agmak icin, kontrol panelindeki ‘menu’ butonuna basin.
Menudeki ayarlar arasinda gezinmek icin menudeki ekran butonlarini kullanin.
istediginiz ayari sectiginizde, ‘change’ (degistir) ment ekran butonuna basin.

Ayari dizenleyin, sonra da degisikligi onaylamak icin, ‘set’ ibaresine basin.

Bu degisikligi, menide ‘back’ (geri) ekran butonuna basarak her zaman iptal edebilirsiniz. Bu butona
basmaniz, sizi menide bir 6nceki adima gotlrecektir. Alternatif olarak, kontrol panelindeki ‘menu’
butonuna bastiginizda, LCD ekranini ana ekrana geri gotirecektir.

‘Kayit’ ayarlari; video kaynagini degistirmenize, bit oranini ayarlamaniza, kayit tetiklemeyi
etkinlestirmenize veya etkisiz hale getirmenize ve SD kartlarinizi formatlamaniza imkan verir.

Video Kaynagi

Fiber optik SDI modilt takili oldugunda, SDI girisi ve fiber optik girisi arasinda segim yapmanizi, bu
ayar saglar.

Mode (Mod)

Bu ayari, kayit modunu belirlemek icin kullanin:

Cogalt
Tum SD kartlara ayni anda ayni videoyu kaydedin.

Tek Disk

Bir seferde bir tek SD karta yazin ve SD kart doldugunda, siradaki kullanabilir SD kartta
yazma islemini strddrin. Tum SD kartlar doldugunda, Duplicator 4K kayit islemine son verir.
Birden fazla Uniteyi birbirlerine paralel bagladiysaniz tum SD kartlar dolana dek, bir sonraki
Duplicator 4K’da kayit devam eder.

Tek Disk Uzerine Yazma (Single Disk Overwrite)

Araliksiz bir dongi kaydedin. Bir seferde bir tek SD karta yazin ve SD kart doldugunda,
siradaki kullanabilir SD kartta yazma islemini stirddrtn. Tim kartlar doldugunda, Duplicator
4K ilk SD karta geri déner ve kayit islemine devam eder.

Codec (Kodek)

Bu ayari; Blackmagic Duplicator 4K’nizi H.264 ve H.265 sikistirma kodekleriyle kaydetmesi icin
ayarlamak Uzere kullanin.

LCD Men Ayarlari
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Bu iki farkli kodeg@in tanimlari asagidadir.

H.264

Goruntd kalitesi ile dosya boyutu arasinda iyi bir denge sunan, yaygin olarak kullanilan bir
sikistirmadir. Son on yilda uretilen oynatma cihazlarinin ¢cogu, bu kodek ile sikistirilan
dosyalari, en az HD ¢ozunurligunde goruntileyebilir.

H.265

H.264’e kiyasla, belirli bir gortintd kalitesi igin, video dosya buyuklugind yariya indirebilen
oldukga etkili sikistirmadir. Bu codec, yiksek kaliteli veya Ultra HD video teslim etmek icgin
mikemmeldir fakat, izlemek icin daha gincel oynatim yazilimi ve donanimi gerektirebilir.

NOT H.264 ve H.265 arasindaki farkliliklar hakkinda daha fazla bilgi igin, bu
kilavuzun ‘kaydetme’ bolimine bakiniz.

Bit Orani

Bit orani ayari, SD kartlariniza ne kadar video kaydedilecegini ve video kaydinin kalitesini belirler.

Secebileceginiz ¢ secenek vardir.

Yiiksek

Asgari derecede sikistirma ile en ylksek kalitede video istediginizde, ‘yliksek’ ayarini segin.

Orta

SD kartlariniza daha ¢ok video kaydetmek ve ¢ok iyi gortinti kalitesi istediginizde, ‘orta’

ayarini secin.

Diisiik

SD kartlariniza olabildigince ¢ok video sigdirmak istediginizde ve en yiiksek kaliteye
ihtiyaciniz olmadiginda, ‘distk’ ayarini segin. Bu ayar, azami derecede sikistirma kullanir. Bu

bakimdan, kaydinizda sikistirma nedeniyle olusan, gozle gorulur gorintu

bozukluklari olabilir.

NOT Dabhili H.265 kodlayici, en son sikistirma teknolojisini kullanir. Boylelikle,
asgari olcude veri kullanarak yiksek kalitede video kayitlari alabilirsiniz. En disik
kalite ayarinda bile, video sikistirmanin ¢cogu ile, kayitlarinizin kalitesi yine de ¢ok

iyi olacaktir.

Video Formatlari icin Bit Oranlari

Video Formati Bit Orani Ayari
Yiksek
2160p60 Orta
Disiik
Yiksek
2160p59.94 Orta

Dislik

Ultra HD

H.264 Bit Hizi (Mb/s)
75
66
50
75
66

50

H.265 Bit Hizi (Mb/s)

50

38

20

50

38

20

LCD Men Ayarlari
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Video Formati

2160p50

2160p30

2160p29.97

2160p25

2160p24

2160p23.98

Video Formati

1080p60

1080i60

1080p59.94

1080i59.94

1080p50

Bit Orani Ayari
Yiksek
Orta
Disiik
Yiksek
Orta
Diisiik
Yiksek
Orta
Disiik
Yiksek
Orta
Disiik
Yiksek
Orta
Dislik
Yiksek
Orta

Diisiik

Bit Orani Ayan
Yiiksek
Orta
Diisiik
Yiiksek
Orta
Dusik
Yiksek
Orta
Duslk
Yiksek
Orta
Diisiik
Yiiksek
Orta

Disik

Ultra HD

H.264 Bit Hizi (Mb/s)
72
61
42
50
37
24
50
37
24
40
32
20
40
32
20
40
32

20

HD

H.264 Bit Hizi (Mb/s)
40
32
20
40
32
20
40
32
20
40
32
20
36
28

18

H.265 Bit Hizi (Mb/s)

48

32

16

30

20

10

30

20

10

25

18

10

25

18

10

25

18

10

H.265 Bit Hizi (Mb/s)

20

15

10

20

15

10

20

15

10

20

15

10

20

15

10
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Video Formati

1080i50

1080p30

1080p29.97

1080p25

1080p24

1080p23.98

720p60

720p59.94

720p50

Video Formati

625i50 PAL

525i59.94 NTSC

Bit Orani Ayan
Yiksek
Orta
Dislik
Yiksek
Orta
Diisiik
Yiiksek
Orta
Dusik
Yiksek
Orta
Disik
Yiksek
Orta
Dislk
Yiksek
Orta
Diisiik
Yiksek
Orta
Disiik
Yiksek
Orta
Dislik
Yuksek
Orta

Dislik

Bit Orani Ayari
Yiksek

Orta

Disiik
Yiksek

Orta

Dusuk

HD

H.264 Bit Hizi (Mb/s)
36
28
18
28
20
1
28
20
1
24
16
9
24
15
8

24

SD

H.264 Bit Hizi (Mb/s)
18

12

6

20

14

H.265 Bit Hizi (Mb/s)
20
15
10
15
1
7
15
1
7
15
10
6
15
10
6
15
10
6
12
10
8
12
10
8

12

H.265 Bit Hizi (Mb/s)
"
8
6

12
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Trigger (Tetikleme)

Tetikleme ayari; Blackmagic URSA Mini gibi, diger SDI ekipmanlarin Uzerindeki kayit butonu ile
tetikleyerek, Blackmagic Duplicator 4K'nizda kaydi baslatmanizi saglayan kayit tetikleme ozelligini ¢alistirir.

None (Higbiri)

Kayit tetikleme 6zelligini etkisizlestirmek igin ‘none’ (hig biri) segenegini secin.

SDI Baslat/Durdur

SDI Baslat/Durdur secili oldugunda, diger SDI ekipmaninizdaki kayit digmesine bastiginiz
zaman, Blackmagic Duplicator 4K’niz kaydetmeye baslayabilir.

Ornegin, Blackmagic URSA Mini, SDI ¢ikislari Gizerinden daima bir kayit tetikleme sinyali
gonderir. Boylelikle, kameranizda kayit digmesine bastiginizda, Blackmagic Duplicator
4K’niz kaydetmeye baslar ve sonra kayit digmesine tekrar bastiginizda da kaydi durdurur.
URSA Mini'deki kayit tetikleme 6zelligini etkinlestirmek icin, herhangi bir ayar yapmaniz
gerekli degildir, ama kayit tetikleme 6zelligini destekleyen baska SDI ekipman kullaniyor ve
bu ekipman ile kaydi tetiklemek istiyorsaniz, ekipmaninizin ayarlar menistnden, SDI baslat/
durdur kayit tetikleme ozelligini etkinlestirmeniz gerekecektir.

Zaman Kodu Calistirma

SDI ekipmaniniz SDI baslat/durdur kayit tetiklemeyi desteklemiyorsa, ¢alismaya baslayan bir
zaman kodu tespit eder etmez kayda baslamasi icin Blackmagic Duplicator 4K’yi
ayarlayabilirsiniz. Ornegin, Blackmagic Duplicator 4K’niza bagli bir SDI kamera varsa ve
kamera ‘record run’ zaman koduna ayarl ise, Blackmagic Duplicator 4K’nizi kayda baslamasi
icin tetikler. Kameranizda kaydi durdurdugunuzda zaman kodu da durur ve Blackmagic
Duplicator 4K’nizdaki kayit da duracaktir.

Bu miukemmel bir 6zelliktir, fakat ekipmaninizin zaman kodunun ‘record run’ olarak ayarli
oldugundan emin olmaniz gerekir. Eger zaman kodunuzun ayari ‘time of day’ (glnlik saat)
olarak ayarli ise, calisan zaman kodunu sirekli olarak ¢ikarir ve Blackmagic Duplicator
4K’nizda kaydi tetiklemeye devam eder ve bunu da istemezsiniz.

Kartlarin Formatlanmasi

Blackmagic Duplicator 4K’nin formatlama 6zellidi ile, 25 adede kadar karti ayni anda
formatlayabilirsiniz.

Kartlarinizi formatlamak igin:
LCD menustnt acmak icin, kontrol panelinin tGzerindeki ‘menu’ butonuna basin.
Kayit ayarlarini agmak icin ekrandaki ‘record’ butonuna basin.
‘Format cards’ (kartlari formatla) ayarina gitmek igin, ekrandaki sol veya sag ok butonuna ve
‘format’ butonuna basin.

Formati dogrulamaniz i¢in bir mesaj belirecektir. Bu islemin geriye alinamayacadina dair bir
uyari mesajl da goreceksiniz. SD kartlarinizda tutmak istediginiz herhangi bir veri varsa,
isleme devam etmeden once bunlar yedeklediginizden emin olun.

islemi onaylamak icin ‘format’ ibaresini tiklayin. Ayrica, ‘cancel’ (iptal) ibaresine de basabilir
ve kayit ayarlarina geri donebilirsiniz.

Kartlariniz formatlanirken, durum LED gostergeleri sari renkte yanip sonecektir ve LCD
ekranda bir ilerleme ¢ubugu gorinecektir. Kartlar formatlandiginda, durum gostergeleri yesil
renkte kalir ve LCD ekran menusu, formatlama isleminin tamamlandigini ve kartlarinizin artik
kayit islemine hazir oldugunu belirten bir mesaj gosterir.

OK butonuna basin. Sonra, ana ekrana geri donmek icin kontrol panelindeki ‘menu’
butonuna basin.

LCD Men Ayarlari
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‘Settings’ (ayarlar) menisu; DHCP acik veya kapall, IP adresi, alt ag maskesi ve ag gecidi gibi,
Blackmagic Duplicator 4K’nizin ag ayarlarinin degistiriimesi i¢in kullanilir. Blackmagic Duplicator 4K'nizi
bir aga bagladiginizda, Telnet gibi Gg¢lncu parti yonetim yazilimi ile, Uniteyi uzaktan kontrol edebilirsiniz.

DHCP ‘ON’ (ACIK)

Bir aga baglandiginda, Blackmagic Duplicator 4K’nizin en iyi ayarlari otomatik olarak
yaplilandirabilmesi i¢in, ‘on’ (acik) secenegini secin. Boylece, Blackmagic Duplicator 4K’niz agda bagli
tim cihazlari kontrol eder ve olasi herhangi bir ayar uyusmazhgini dnlemek icin, IP adresini ve diger
ag ayarlarini duzenler. Bu, ag ayarlarinizin hizla ¢alismasini saglamanin ¢cok guvenilir ve kolay

bir yoludur.

DHCP ‘OFF’ (KAPALI)

Ag ayarlariniz Gzerinde tam manuel kontrole sahip olmak istiyorsaniz, DHCPyi ‘off” olarak
ayarlayabilir ve daha sonra IP adresi, alt ag maskesi ve ag gecidi ayarlarina giderek, bunlari manuel
olarak degistirebilirsiniz.

IP Adresi, Alt Ag Maskesi ve Ag Gecidi

DHCP ‘off’ olarak ayarliyken, bu ayarlari manuel olarak degistirebilirsiniz.

Sayi alanlarini degistirmek icin:

Sol ya da sag programlanabilir mend butonlari ile sayi alanini sec¢in ve ‘change’ (degistir)
butonuna basin.

Sayinin de@erini artirmak ya da azaltmak icin, programlanabilir sol ve sag menu butonlarina
basin. Daha hizli gezinmek icin, yazihm butonlarini basil tutabilirsiniz.

Degisikligi onaylamak icin, ‘set’ butonuna basin.

Siralamanin geri kalani tGzerinde gezinmek ve gerekli degisiklikleri yapmak icin artik programlanabilir
menu butonlarini kullanabilirsiniz.

IP Address

192.168. 24 .250

Confirm Set

Telnet gibi U¢uncu parti yonetim yazilimi ile, Blackmagic
Duplicator 4K’nizi kontrol edebilmeniz icin, ‘ayarlar’
LCD mendst ile ag ayarlarini degistirebilirsiniz.

L]

ETHERNET

(@)

@)

Arka paneldeki Ethernet portundan, Blackmagic Duplicator 4K’nizi aginiza baglayin.

LCD Men Ayarlari
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Bu menu ayari; su anki bit orani ayarini, son kaydinizin dosya adini, ag durumunu ve Blackmagic
Duplicator 4K’nizdaki dahili yazilimin stirimunu gostererek aninda bir genel degerlendirme sunar.

Blackmagic Duplicator Yardimci Yazilimi

Blackmagic Duplicator Yardimci yazilimi; Blackmagic Duplicator 4K’nizin dahili yazilimini glincellemek
ve ayrica kayitlarinizi etiketlendirmeniz igin ‘file name prefix’ (dosya adi dneki) ayarini degistirmek
Uzere kullanilir. Yeni ozelliklerden ve gelistirmelerden yararlanmaniz icin, yaziimi indirmenizi ve
Blackmagic Duplicator 4K’nizi glincellemenizi dneririz.

Yazilimin en son strimd, www.blackmagicdesign.com/tr/support adresindeki Blackmagic Design
destek merkezinden indirilebilir.

Dahili yazilimi macOS bilgisayarlarda guncellemek icin:
Blackmagic Duplicator Yardimci Yazilimini indirip zip dosyasini agin.

Karsiniza ¢ikan disk goriintdsini agin ve Blackmagic Duplicator Yardimci Yazilim
Yikleyicisini baslatin. Ekrandaki talimatlar takip edin.

En son Blackmagic Duplicator Yardimci Yazihmini yukledikten sonra, Blackmagic Duplicator
4K’y1 bir USB kablosu ile bilgisayariniza baglayin.

Duplicator Yardimci Yazilimini baslatin ve ‘settings’ (ayarlar) dairesel ikonunu tiklayarak
ayarlari agin. Yazihm, Blackmagic Duplicator 4K’da daha eski bir sirimU tespit ederse
‘update now’ (simdi giincelle) ikonunu goértntdler. Dahili yazilimi glincellemek igin, sadece bu
ikonu tiklayin. Blackmagic Duplicator 4K’nizda dahili yazilimin en son siriimt yikld ise,
baska bir sey yapmaniza gerek yoktur.

Dahili yaziimi Windows bilgisayarlarda glincellemek igin:
Blackmagic Duplicator Yardimci Yazilimini indirip zip dosyasini agin.

Bu kilavuzu ve Blackmagic Duplicator Yardimci Yazilim Yikleyicisini iceren bir Blackmagic
Duplicator Yardimci Yazilim dosyasini goreceksiniz. YUkleyiciyi ¢ift tiklayin ve kurulumu
tamamlamak i¢in ekrandaki komutlari takip edin.

En son Blackmagic Duplicator Yardimci Yazimini yukledikten sonra, Blackmagic Duplicator
4K’nizi bir USB kablosu ile bilgisayariniza baglayin.

Duplicator Yardimci Yazilimini baslatin ve ‘settings’ (ayarlar) dairesel ikonunu tiklayarak
ayarlari acin. Yazihm, Blackmagic Duplicator 4K’da daha eski bir stirimu tespit ederse
‘update now’ (simdi giincelle) ikonunu goértntdler. Dahili yazilimi glincellemek igin, sadece bu
ikonu tiklayin. Blackmagic Duplicator 4K’nizda dahili yazilimin en son siriimt yikld ise,
baska bir sey yapmaniza gerek yoktur.

Kayitlarinizin etiketlenmesi ve kolaylikla belirlenebilmesi icin dosya adi 6nekini degistirebilirsiniz.
Bunun icin, ‘File Name Prefix’ (Dosya Adi Oneki) diizenleme kutusunu tiklayin ve yeni bir dosya adi
girin. Artik Blackmagic Duplicator 4K’niz bir dahaki klibi kaydettiginde, kayit dosyasinin isminde; 6zel
bir isim ve klip numarasini tanimlamak icin ismi takip eden dort rakam olacaktir. Kaydedilen her klip
ile bu rakamlar artar.

Blackmagic Duplicator Yardimci Yazilimi
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Birbirlerine paralel bagh tnitelerde, bagimli Unitelerdeki uzaktan kontrol butonlarina basip ve
ardindan ana Unitedeki dosya adi oneki ayarini degistirerek, tim kayitlarin da ayni dosya adini
aldigindan emin olabilirsiniz. Boylelikle, klipleri kaydederken, tim Unitelerdeki kartlarin hepsinin ayni
dosya adini almasini saglayabilirsiniz.

Istege Bagli Optik Fiber SDI
Moduluinun Takilmasi

Fiber optik tzerinden SDI video baglantisi istiyorsaniz istege bagl olan fiber SDI moddlini takmaniz
gerekir. SMPTE uyumlu her SFP fiber optik moduili takilabilir ve Blackmagic Design yetkili
saticilarindan ayri olarak satin alinabilir. Moddl, Blackmagic Duplicator 4K’nizin arka panelindeki dahili
fiber optik kafesine takilir. Fiber optik SDI modult takiliyken, gémiill ses iceren SDI video sinyalini,
son derece uzun mesafelere kabloyla tasiyabilirsiniz. Ayrica, optik ¢ikisi, ilave bir video diiz gegis
(loop) baglantisi olarak da kullanabilirsiniz.

3G-SDI veya 6G-SDI fiber optik gibi, daha yavas hizda calisan fiber optik sistemleri kullaniyorsaniz ve
daha yiksek hizlara ihtiyaciniz yoksa maliyeti distrmek icin, bu yuvaya daha yavas bir modul
takabilirsiniz.

Opsiyonel fiber optik SDI moduli takarak fiber
optik kablo ile SDI video baglayabilirsiniz.

Blackmagic Duplicator 4K, ilk takilan video konektorinu kullanir, ama hem SDI hem de fiber optik

bagladiginizda, LCD menuslndeki ‘video source’ (video kaynagi) ayari ile ikisi arasinda se¢im
yapabilirsiniz. Daha fazla bilgi icin, 'ayarlar' bélumine bakin.

istege Bagl Optik Fiber SDI Modiiliiniin Takilmasi
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RS-422 Kontrol

RS-422 standard, bir seri deck kontrol yayin standardidir ve yayincilar tarafindan 1980’lerin
baslarindan beri kullaniimaktadir ve bircok deck’te, dogrusal kurgu makinalarinda, sayisal kurgu
sistemlerinde ve yayin otomasyon Urtnlerinde bulunur. Blackmagic Duplicator 4K bu standardi
destekler boylece; yayin otomasyonuna, uzaktan kontrol sistemlerine, zamanlanmis kayit
sistemlerine ve kendi tasarlamak istediginiz herhangi bir 6zel kontrol sistemine entegre edilebilir.

oo«
o—|o -~
oo
o—}lon
o—|o -

9 8 7 6
Transmit (=) Transmit (+) Receive (-) Receive (+) Ground Pins
(negatif (pozitif (negatif al) (pozitif al) (topraklama
yayinla) yayinla) pimleri)
2 7 8 3 1,4,6,9

Uzaktan kontrol giris konektori igin RS-422 uzaktan kontrol pim baglantilari.

Blackmagic Duplicator 4K’nizin, endustri standardi Sony(tm) ile uyumlu bir RS-422 deck ‘uzaktan’
kontrol portu vardir. Uzerinde RS-422 olan herhangi bir uzaktan kontrol cihazina direkt baglanmasi
icin, bu portun dogru pim baglantilar vardir.

Her iki ucu ‘pime pim’ baglanmis, yani kablonun her iki ucundaki pim numaralarinin birbirine ayni
kablo ile baglandidi, 9 pimli hazir kablolari kullanabilirsiniz. Ekipmaniniz farkl bir kablo sistemine
sahipse ve kendinize 6zel kablolar yapmay! istiyorsaniz lutfen, beraberinde gelen uzaktan kontrol
girisi baglanti semasina bakiniz. Boylelikle, verici (transmit) veya Tx pimlerinin, alici veya Rx pimlerine
baglandigindan emin olabilirsiniz.

Blackmagic Duplicator 4K’niza harici bir RS-422 kontrolor baglayarak, cihaz Uzerindeki butonlara
basmak yerine, Uniteyi uzaktan kontrol edebilirsiniz.

Bir RS-422 kablosunu, harici kontrolortintizden Blackmagic Duplicator 4K’nin uzaktan kontrol
girisine baglayin.

Uzaktan deck kontrolinU etkinlestirmek icin, Blackmagic Duplicator 4K kontrol panelinde,
‘REM’ olarak isaretli uzaktan kontrol butonuna basin.

Artik Blackmagic Duplicator 4K’'niz ile kaydi veya kayit ekleme islemini uzaktan baslatabilir veya
durdurabilirsiniz. Desteklenen RS-422 komutlarinin tam listesi, bir sonraki ‘desteklenen RS-422
komutlar’ adli bolimdedir.

Q

Umteyi uzaktan kontrol etmek icin, harici bir RS-422 kontrolorinu
Blackmagic Duplicator 4K’nin uzaktan kontrol girisine takin.
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RS-422 deck kontrolini etkinlestirmek icin, Blackmagic Duplicator

4K kontrol panelindeki uzaktan kontrol butonuna basin.

Desteklenen RS-422 Komutlari

Komut

0 - Sistem Kontrolii

0x00 Ox11 CihazTipiTalebi

1- Bagimh Birim Yaniti

0x20 0x00 Durdur
0x20 0x02 Kaydet
0x21 0x02 Ekle

4 - Onayar/Se¢me Kontrolii

0x40 0x40 OtomatikMod Kapall
0x40 Ox41 OtomatikMod Acik
0x61 0x20 DurumAlgisi

7 - Algi Yaniti

0x70 0x20 DurumVerisi

Yanit

NTSC: OxFOEO
PAL: OxF1EO
24P: OxF2EO

Kabul et

Kabul et

Kabul et

Kabul et

Kabul et

DurumVerisi

Uzaktan
kontrol yok

Etkin

Etkin degil

Etkin degil

Etkin degil

Etkin degil

Etkin degil

Etkin

Aciklayici Notlar

Standart olmayan
komut - 0x00’in ekstra
bir yikl eklemeyi
belirtir

Gozardi edildi, Durum
birimi hatirlandi

Gozardi edildi, Durum
birimi hatirlandi

Litfen ‘Durum Birimleri’
sayfasina bakin: 9
baytlik duruma limitlidir,
fazlasi sessizce kesilir.
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1

Bayt O 0 0 Kaset ¢ikar 0 0 0 0
Bayt 1 Bekle 0 Durdur 0 0 0 Kaydet
Bayt 2 0 0 0 0 0 0 0
Bayt 3 Otmztik 0 0 0 0 0 0
Bayt 4 EE’yi se¢ Tam EE 0 (0] 0 (0] (0]
Bayt 5 0 0 0 0 0 0 0
Bayt 6 0 0 0 0 0 0 0
Bayt 7 0 0 0 0 0 0 0
Bayt 8 0 0 0 0 0 0 0
Bayt 9 0 0 0 0 0 0 0
Degiskenler

Kaset Cikar Kayda hazir bir kart olmadiginda ayarla

Yerel Yerel kontrol modundayken ayarla (uzaktan kontrol yok)
Bekle Kayda hazir bir veya iki kart oldugunda ayarla

Otomatik Mod Sadece uyumluluk igin

Tam EE Sadece uyumluluk igin - daima agik

EFE’yi se¢ Sadece uyumluluk igin - daima agik

Blackmagic Duplicator 4K RS-422 Ayarlari

Protokol Sony 9-pim protokolil baz alinmistir
Bilgi Akis (Baud) Hizi 38.4K

Baslama Bit’leri 1

Veri Bit’leri 8

Durdurma Bit’leri 1

Parite Bit’leri 1

Parite Tipi Tek Sayi

Ethernet ile Uzaktan Kontrol

Bit O

Yerel

0

0

Blackmagic Duplicator 4K’niz, Blackmagic HyperDeck Ethernet Protokoliindeki yazi bazli komutlar
kullanilarak, Ethernet araciligiyla harici olarak kontrol edilebilir. Bu da size, Telnet gibi bir yonetim

yazilimini kullanarak, Blackmagic Duplicator 4K’nizi bir bilgisayardan uzaktan kontrol etmenizi saglar.
Ayrica, kendi 6zel donanim kontrol panelinizi gelistirebilir ve HyperDeck Ethernet Prokoltnu

kullanarak, Blackmagic Duplicator 4K’niza entegre olmasi igin programlayabilirsiniz.

Ethernet ile Uzaktan Kontrol
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Cogalticinizi, bilgisayarlardan ya da 6zel donanim kontrol cihazlarindan veya yayin stidyolarinda ve
yayin araclarinda kullanilan biyik sistemlerden kontrol etmek icin, kendi 6zel ¢cozimlerinizi
gelistirebilirsiniz. Ornegdin, Arduino mikrokontrolérler, ‘shields’ isimli genisletme kartlari ile istege gore
uyarlanabilen kicik devre kartlaridir. Cok ¢esitli genisletme karti vardir ve farkli konektérleri
barindirabilirler. Blackmagic Duplicator 4K’nizi kontrol etmek icin, bir Ethernet shield gereklidir.
Programlanabilir butonlari olan ilave genisletme kartlari bile satin alabilirsiniz! Arduino
mikrokontrolérlerin kurulumu kolaydir, uygun fiyatldir ve tamamiyla agik kaynaklidir. Arduino yazilimini
programladiktan sonra, Arduino’yu Blackmagic Duplicator 4K’nizin Ethernet portuna baglayip
cogalticinizi hemen kontrol etmeye baslayabilirsiniz.

Arduino mikrokontrolérler, yaygin C program dili ile programlanirlar. Kontrolorinizi; HyperDeck Ethernet
Prokollnu kullanarak Blackmagic Duplicator 4K’niza komut tetiklemesi icin programlayin. Desteklenen
tim komutlari, “Blackmagic HyperDeck Ethernet Protokdll” baslikli bir sonraki bélimde bulabilirsiniz.

Cesitli kayit islevlerini uygulamak icin, Arduino’nuza baska genisletme kartlari da ekleyebilirsiniz.
Ornegin; dahili bir saat eklediginizde, giiniin belirli saatlerinde kaydetmesi icin Blackmagic Duplicator
4K’ya komut vermesi icin kontrolorintzu programlayabilirsiniz. Bu da glvenlik kayitlarinin zamanlarini
diizenlerken faydali olabilir.

Bu teknoloji, bizi cok heyecanlandirdi ve kurdugunuz herhangi bir harici Ethernet kontrolori
hakkinda deneyimlerinizi duymay! isteriz!

BlackmagicDuplicatorControl | Arduino 1.6.5

hed to pins 10

#include <SPI.h>

#include <Fth

raet

// tnter a MAL address and 1P address for your controller below.
/4 The IP address will be dependent on your lecal network:

byte mac[] = {8x99, @xAZ, OxDA, Ox@F, Ox17, OxEf};

byte ip[] - {192, 168, 28, 204}; //1IP address of Ethernet Shicld
byte server[] = {192, 168, Z8, 85}; //1P address of Duplicator
EthernetClient client; //Give the ethernet client a name

void setup()
{

Fthernet hegin{mac, ip); //Start the Fthernet connection:

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

void loopQ)

while (client availahle()) //Read the Duplicator Preamhle
{
char ¢ = client.read();
}
client print("record: naome: CAMFRAT\x8a"); J/5tart Duplicator recording a clip named Camera 1
de Loy (beved) ; //Mait a minute
client.print(“stop\x@u”); //5top recoding
while (1); //Do nothing until program starts again
}

Arduinu/ Genuine Une o bmudeml42l

Bir Arduino’yu bir Ethernet shield ile kullandigimiz drnekte oldugu gibi,

bir harici Ethernet kontroloriint programlarken, dilediginiz kontrole sahip
olmak icin kullanmaniz gereken komutlari secerken yapmaniz gereken sey,
buradaki Ethernet protokol referans bilgilerinden faydalanmanizdir.
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Yukaridaki resimde gosterilen kod, Arduino IDE’nize (Timlesik Gelistirme Ortami) kopyalayip
yapistirabilmeniz icin, bir sonraki sayfada da sunulmaktadir. Bu kod; Blackmagic Duplicator 4K’'nin bir
dakikahgina kaydetmesi ve daha sonra kaydi durdurmasi ve program tekrar calisana kadar
beklemesiicin komut vermek tizere Arduino’yu programlar.

/*

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, O0xO0F, 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 (l); //Do nOthing until program

starts again
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Blackmagic HyperDeck Ethernet ProtokolU; aslinda Blackmagic HyperDeck disk kaydedicilerinin
Ethernet portu tzerinden kontrol edilmeleri icin yazilmis, metin tabanli bir protokoldr, fakat ayni
protokoli Blackmagic Duplicator 4K’nizi kontrol etmek icin de kullanabilirsiniz.

Duplicator sadece kayit yaptigr icin, HyperDeck protokoltntin tam komut setine sahip degildir. Lakin,
bu bolimde, cogaltici Uzerinde HyperDeck Ethernet protokoltint kullanirken gecerli olan mevcut

komutlari gorebilirsiniz.

Protocol Komutlari

Komut

helpor?

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
notify: dropped frames: true
notify: dropped frames: false
device info

slot info: slot id: {slot ID}
transport info

configuration

configuration: record mode: Duplicate

configuration: record mode: SingleDisk

Komut Aciklamasi

Tum komut ve parametrelerle yardim metni saglar.

HyperDeck’in uzaktan kontrol modunu sorgular.

Uzaktan kontroll etkinlestirir.

Uzaktan kontroli etkisiz hale getirir.

Uzaktan gecersiz kilmay! etkinlestirir.

Uzaktan gecersiz kilmayi etkisiz hale getirir.

HyperDeck sunucusundan baglantiyi keser.

HyperDeck sunucusunun yanit verip vermedigini belirler.

Kaydi baslatir.
Kayit ekleme islemini baglatir.

Oynatimi veya kaydi durdurur.

Desteklenen tim komutlari bir XML formatinda listeler.

Tum bildirimlerin glincel durumunu sorgular.

Aktarim bildirimlerini etkinlestirir.

Aktarim bildirimlerini etkisiz hale getirir.

Yuva bildirimlerini etkinlestirir.

Yuva bildirimlerini etkisiz hale getirir.

Uzaktan kontrol bildirimlerini etkinlestirir.

Uzaktan kontrol bildirimlerini etkisiz hale getirir.

Yapilandirma bildirimlerini etkinlestirir.

Yapilandirma bildirimlerini etkisiz hale getirir.

Duisen kare bildirimlerini etkinlestirir.

Diisen kare bildirimlerini etkisiz hale getirir.

Cihaz bilgilerini sunar.

Belirli bir yuva icin bilgi sunar.

Aktarimin durumu hakkinda bilgi sunar.

Mevcut yapilandirmayi sorgular.

Cogaltmak icin kayit modunu yapilandirir.

Kayit modunu tek disk olarak yapilandirir.
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Komut Komut Aciklamasi

configuration: record mode: DiskOverwrite Kayit modunu disk tzerine yazma olarak yapilandirir.

configuration: video input: {“SDI”, “optical”} Video girisini yapilandirir.

configuration: file format: {format} Kayit kodegini ve bit oranini yapilandirir.
format: prepare: {format} Bir disk formatlama islemini, {format} dosya sistemine hazirlar.
format: confirm: {token} Bir belirte¢ (token) kullanarak, dnceden hazirlanmis bir

formatlama islemi uygula

watchdog: period: {seconds} Watchdog (koruma) 6zelligini yapilandirir.

XML Kullanimi

HyperDeck ile iletisim icin Terminal uygulamasini kullanabilmenize ragmen, bir program yaziyorsaniz
iletisimde oldugunuz HyperDeck’in donanim yazilimina dayanan belli bir komutun varligini teyit
etmek icin XMLyi kullanabilirsiniz. Bu; yazilim kullanicr araylztnin, belli bir HyperDeck modeli ve
yazilim surdminin kapasitesine uyum saglamasi icin yardimci olur.

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}<!

pa

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.
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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

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.
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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!

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:
stopH

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>«!

non

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

non

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

</commands>«!

o

More XML tokens and parameters may be added in later releases.
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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”}«!

To enable or disable dropped frames notifications:
notify: dropped frames: {“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

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}«!

|
Example of response from server:
204 device info:«!
protocol version: 1.8«
model: Blackmagic Duplicator 4K«
unique id: 101112131415«
Pl

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}«!

P
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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.

Video Formats

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

SD

525i59.94 NTSC

625i50 PAL

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

Duplicator 4K supports progressive segmented frame modes, and automatically detects level A and level B
3G-SDI formats for 1080p50, 1080p59.94 and 1080p60.

File Formats

Duplicator 4K supports the following file formats:

H.264Low
H.264Medium
H.264High
H.265Low
H.265Medium
H.265High

Ethernet ile Uzaktan Kontrol

404



Querying and updating configuration information
The "configuration" command may be used to query the current configuration of the deck:
configuratione
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.

Configuring the record mode
Use the ‘record mode’ command to select the deck recording mode:
configuration: record mode: {“Duplicate”, “SingleDisk”, “DiskOverwrite”}«!
Configuring the file format

The ‘file format’ command instructs the deck to switch to a specific file format for codec and bit rate:
configuration: file format: {“H.264High”, “H.264Medium”, “H.264Low",
“H.265High”, “H.265Medium”, “H.265Low"}«!
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Yardim

Yardim almanin en hizli yolu, Blackmagic Design online destek sayfalarina girip, Blackmagic
Duplicator 4K'niz igin mevcut olan en son destek malzemesini incelemenizdir.

Blackmagic Design Online Destek Sayfalari

En son kilavuz, yazilim ve destek notlarina www.blackmagicdesign.com/tr/support adresindeki
Blackmagic Design destek merkezinden ulagsilabilir.

Blackmagic Design Forum

Web sitemizdeki Blackmagic Design forum, daha fazla bilgi ve yaratici fikirler i¢in ziyaret
edebilecegdiniz faydali bir kaynaktir. Burasi yardim alabilmeniz icin daha hizli bir yol olabilir
cunkd baska deneyimli kullanicilar ya da Blackmagic Design ¢alisanlari tarafindan
sorulariniza yanitlar bulabilir ve galismalariniza bu sayede devam edebilirsiniz. Foruma
https://forum.blackmagicdesign.com/tr adresinden ulasabilirsiniz.

Blackmagic Design Destek Ekibiyle irtibat

Aradigmiz yardimi destek kaynaklarinda ya da forumda bulamadiginiz durumda, Ittfen destek
sayfamiza girerek "Bize e-posta gonderin" butonuna tiklayarak, e-posta yoluyla destek talebinde
bulunun. Bunun yerine, destek sayfasindaki "Yerel destek ekibini arayin" butonunu tiklayip size en
yakin olan Blackmagic Design destek ofisini arayabilirsiniz.

Mevcut Yazilim Strimuinin Kontrol Edilmesi

Bilgisayarinizda Blackmagic Duplicator Utility yaziiminin hangi surdmundn yuklt olduguna goz atmak
icin, ‘About Blackmagic Duplicator Utility’ penceresini agin.

= macOS sistemlerde, Blackmagic Duplicator Utility’i, Applications (Uygulamalar) dosyasindan
acin. Sirdm numarasini gortintilemek icin uygulamalar menisinden ‘About Blackmagic
Duplicator Utility’i secin.

= Windows 8.1isletim sisteminde, Baslat sayfasindaki Blackmagic Duplicator Utility
penceresinden Blackmagic Duplicator Yardimci Yazilimini agin. Strdm numarasini
gorintilemek icin Help (Yardim) mendisine tiklayin ve About Blackmagic Duplicator
Utility’i segin.

= Windows 10 isletim sisteminde, Blackmagic Duplicator Utility uygulamasini Baslat
menustnden agin. Strim numarasini goruntilemek igin Help (Yardim) mendsine tiklayin ve
About Blackmagic Duplicator Utility’i segin.

En Son Yazilim Glincellemelerine Erisim

Bilgisayarinizda yuklt bulunan Blackmagic Duplicator Yardimci yaziliminin sirimunt kontrol ettikten
sonra, lutfen Blackmagic Design destek merkezine www.blackmagicdesign.com/tr/support
adresinden girerek en son glincellemeleri gbzden gegirin. En son gtincellemeleri calistirmak faydal
olsa da dnemli bir projenin ortasindayken, yaziimi glincellemekten kaginmakta yarar vardir.
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Dlzenleyici Uyarilari

Avrupa Birligi Dahilinde Elektrikli ve Elektronik Cihazlara Dair Atik Kontrol Yonetmeligi.

X

Uriin Gzerindeki sembol, bu cihazin baska atik malzemelerle bertaraf ediimemesi sartini
belirler. Atik cihazlarinizi bertaraf edebilmeniz i¢in, geri dontsimint saglamak Uzere,
belirlenmis toplama noktasina teslim edilmeleri gerekmektedir. Bertaraf aninda atik
cihazlarinizin ayri olarak toplanmasi ve geri dontsumdu, dogal kaynaklarin korunmasina
yardimci olacaktir ve insan saglhgini ve gevreyi koruyucu bir sekilde geri déntsimind
saglayacaktir. Atik cihazlarinizi geri dontstm igin nereye teslim edebileceginiz konusunda
daha fazla bilgi icin, litfen yerel belediyenizin geri donlstim subesini ya da trlnu satin
aldiginiz satis bayisini arayiniz.

Bu cihaz, test edilmis ve Federal iletisim Komisyonu (FCC) kosullarinin 15. balimi
dogrultusunda A Sinifi dijital cihazlarin sinirlariyla uyumlu oldugu tespit edilmistir. ilgili sinirlar,
bu cihaz ticari bir ortamda calistinldigi takdirde, zararli midahalelere karsi makul koruma
saglamasi icin tasarlanmistir. Bu cihaz; radyo frekans enerjisi uretir, kullanir ve sacabilir ve
talimatlar dogrultusunda kurulmadigr ve kullaniimadigr takdirde, radyo komunikasyonlarina
zararll mudahaleye yol acabilir. Bu drtintn bir yerlesim bolgesinde calistiriimasinin zararli
mudahaleye yol agmasi muhtemeldir, bu durumda kullanici, mtidahalenin dizeltiimesi icin
ilgili maliyeti, kendi cebinden karsilamak zorunda kalacaktir.

Bu Urdintin ¢alistinimasi asagidaki sartlara baghdir:

Bu cihaz, zararli midahaleye sebebiyet vermemelidir.

Bu cihaz, arzu edilmeyen bir ¢calisma sekline yol acacak miidahale de dahil olmak Uzere,
maruz kaldigi her turlt midahaleyi kabul etmelidir.

ISED Kanada Beyannamesi

Bu cihaz, A Sinifi dijital cihazlar i¢cin Kanada standartlariyla uyumludur.

Bu cihaza yapilacak herhangi bir degisiklik veya kullanim amaci disinda kullaniimasi, bu
standartlara uyumlulugunu hikimsuz kilabilir.

Bu cihaz, ticari ortamda kullanim amacina uygunluk icin test edilmistir. Cihaz ev
ortaminda kullanildiginda, radyo parazitine neden olabilir.

Duzenleyici Uyarilari
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Guvenlik Bilgileri
Elektrik carpmalarina karsi korunmak icin, bu cihaz koruyucu topraklama baglantisi olan bir sebeke
prizine takilmalidir. StGpheli durumlarda, kalifiye bir elektrik teknisyeniyle kontaga gecin.
Elektrik carpma riskini azaltmak icin, bu ekipmani damlayan veya si¢rayan suya maruz birakmayin.
Uriin, ortam 1sisi 40° C'ye kadar olan tropikal ortamlarda kullanilmaya uygundur.

Bu Urlntin ¢evresinde yeterli havalandirma oldugundan ve hava akimmnin kisitlanmadigindan
emin olun.

Rafa monte ederken, bitisik cihazlardan dolayi hava akiminin kisitianmadigindan emin olun.

Uriin icinde, kullanici tarafindan tamir edilebilecek hicbir parca bulunmamaktadir. Gerekli tamiratlari,
yerel Blackmagic Design hizmet merkezine yonlendirin.

Bazi Urlinlere kiguk form-faktori alici-verici (SFP) optik fiber moddulleri takilabilir. Yalnizca Lazer 1. sinif

optik SFP moddillerini kullanin.
Onerilen Blackmagic Design SFP modiilleri:

= 3G-SDI: PL-4F20-311C
* 6G-SDI: PL-8F10-311C
* 12G-SDI: PL-TG10-311C

Deniz seviyesinden ylksekligin 2000m'yi asmadigi yerlerde kullanin.

Kaliforniya Eyalet Beyannamesi

Bu drtin; hexavalent chromium (alti degerlikli Krom) dahil olmak tzere, Kaliforniya Eyaleti tarafindan
kanser, dogum ozurleri ve baska Ureme zararlarina sebep oldugu bilinen kimyasallara, sizi maruz
birakabilir.

Daha fazla bilgi icin, www.P65Warnings.ca.gov adresini ziyaret ediniz.

e -3 Dikkat - Double Pole/ Neutral Fusing (iki Kutuplu/Nétr Sigorta)
Bu ekipmanda bulunan gl¢ kaynagini hem hat iletkeninde hem de nétr iletkeninde
elektrik sigortasi bulunur ve Norve¢'teki IT elektrik dagitim sistemine baglanti
icin uygundur.

Guvenlik Bilgileri
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Garanti

Blackmagic Design sirketi, Blackmagic Duplicator 4K'nin satin alindigi tarihten itibaren 12 ay boyunca
malzeme ve iscilik bakimindan kusursuz olacagini garantilemektedir. Uriinde, bu garanti stiresi icinde
bir ariza ve kusur s6z konusu olursa Blackmagic Design, kendi sec¢imi dogrultusunda ya arizali triinu
parca ve iscilik bedeli talep etmeksizin tamir edecektir ya da arizali UrlnU yenisiyle degistirecektir.

Bu garanti kapsamindaki hizmetten yararlanmak igin, kusur ve hataya iliskin garanti stiresi sona ermeden,
Misteri Blackmagic Design'i bilgilendirmeli ve s6z konusu hizmetin saglanmasi igin uygun dizenlemeleri
yapmalidir. Blackmagic Design tarafindan 6zel belirlenmis ve yetkilendirilmis bir hizmet merkezine arizali
Urtinin ambalajlanarak nakliyesi, Musteri’nin sorumlulugudur ve nakliye tcretleri, pesin 6denmis olmalidir.
Bize herhangi bir sebepten dolayiiade edilen Uriinlerin tim nakliyat degdisiklikleri, sigorta, yasal bedel,
vergi ve diger tum masraflari, mtsterinin sorumlulugundadir.

Bu garanti; yanhs kullanim ya da yanlis veya kusurlu bakimdan kaynaklanan herhangi bir arizayi, bozuklugu
ya da hasari kapsamaz. Blackmagic Design burada aciklanan durumlarda, bu garanti kapsaminda hizmet
saglamak zorunda degildir: a) Blackmagic Design temsilcileri haricindeki baska personelin Grtint kurma,
tamir etme ya da bakimini yapma girisimlerinden kaynaklanan hasarin tamir edilmesi, b) uygun olmayan
kullanim veya uyumlu olmayan ekipmanlara baglaniimasindan kaynaklanan hasarin tamir edilmesi,
c) Blackmagic Design parcalari ya da malzemesi olmayan Urtnlerin kullanimindan kaynaklanan hasarin
ya da arizanin tamir edilmesi ya da d) Modifiye veya baska Urlnlerle entegre edilmis bir trlnin; s6z
konusu modifikasyon ya da entegrasyonun gereken tamiratin stresini uzattigi ya da Urlin bakimini
zorlastirdigi durumlarda, tamir edilmesi. BU GARANTI, BLACKMAGIC DESIGN TARAFINDAN VERILMISTIR
VE ACIK YA DA ZIMNI, HERHANGI BiR GARANTININ YERINi TUTAR. BLACKMAGIC DESIGN VE
SATICILARI, ZIMNI TICARI UYGUNLUK GARANTISINI YA DA OZEL BIR AMACA UYGUNLUK GARANTISINI
KABUL ETMEZ. KUSURLU BIR URUNUN TAMIRI VEYA DEGISTIRILMESI, BLACKMAGIC DESIGN’IN
MUSTERILERINE SUNDUGU TAM VE MUNHASIR COZUMDUR. BLACKMAGIC DESIGN YA DA
SATICILARININ, OLABILECEK HASARLAR HAKKINDA ONCEDEN BILGISI OLMASINI GOZETMEKSIZIN;
URUNDE DOLAYLI, OZEL, TESADUFi YA DA NETICE OLARAK ORTAYA CIKAN HERHANGI BIR HASAR
iCIN, BLACKMAGIC DESIGN SORUMLU DEGILDIR. BLACKMAGIC DESIGN, MUSTERILER TARAFINDAN
CIHAZIN YASAL OLMAYAN HERHANGI BiR KULLANIMINDAN, SORUMLU DEGILDIR. BLACKMAGIC DESIGN,
BU URUNUN KULLANIMINDAN KAYNAKLANAN HERHANGI BIR HASARDAN, SORUMLU DEGILDIR.
BU URUNUN CALISTIRILMASINDAN DOGAN RISK, KULLANICININ KENDISINE AITTIR.

© Telif Hakkl Sakhdir 2019 Blackmagic Design. Tum Haklari Sakhdir. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, “Workgroup
Videohub’, ‘Intensity’ ve ‘Leading the creative video revolution’, ABD ve diger Ulkelerde tescil edilmis ticari markalardir. Diger tim

sirket ve Urln isimleri, baglantil olduklarr ilgili sirketler/firmalarin ticari markalari olabilir. Thunderbolt ve Thunderbolt logosu ABD
ve/ya baska ulkelerdeki Intel Corporation'un ticari markalaridir.
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