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Welcome

Thank you for purchasing your Blackmagic Micro Studio Camera 4K G2!

Your micro studio camera features a high ISO wide dynamic range 4K sensor for shooting
cinematic images in studio lighting and even dimly lit environments. Your camera supports
Blackmagic Design’s generation 5 color science for live production, plus when recording
Blackmagic RAW to external disks via the USB expansion port you can even edit and color
grade later in post production!

Even though your camera is very small, it has the features of a full size studio camera with
12G-SDI for HD and Ultra HD images up to 2160p60. Small HD-BNC connectors and the HDMI
monitor output provide tally and camera control when connected to ATEM switchers. The
HDMI monitor output can also be used to view your shot on set and to change settings using

the menu overlay.

Your Blackmagic Micro Studio Camera 4K G2 is so small you can hide it in hard to reach
locations and extreme angles, or even connect optional accessories like the Blackmagic

Focus and Zoom Demand and operate the camera like a full size studio cameral

This instruction manual shows you how to get started with Blackmagic Micro Studio Camera

4K G2. Check the support page on our website at www.blackmagicdesign.com for the latest

version of this manual and for updates to your camera’s internal software. When downloading
the software, be sure to 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

are keen to hear from you!

We hope you use your new camera for some amazing live productions and produce some

fantastic looking work! We are extremely excited to see what creative work you produce!

e &

Grant Petty
CEO Blackmagic Design


http://www.blackmagicdesign.com
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Getting Started

This section of the manual shows you how to get started with your Blackmagic Micro Studio
Camera 4K G2.

Getting started is quick and easy! All you need to do is attach a lens and plug in power.

Your Blackmagic Micro Studio Camera 4K G2 uses Micro Four Thirds lenses. To attach a lens,
begin by removing the protective dust cap. To remove the dust cap, hold down the locking
button and rotate the cap counterclockwise until it’s released. We recommend always turning
your camera off before attaching or removing a lens.

To attach a lens:

Align the dot on your lens with the dot on the camera mount. Many lenses have a visual
indicator, for example, a blue, red or white dot.

Press the mount of the lens against the camera mount and twist clockwise until the lens
clicks into place.

To remove the lens, hold down the locking button, rotate the lens counterclockwise until its
dot or indicator reaches the 10 o’clock position, and gently remove.

NOTE When you don’t have a lens attached to your camera, it's a good idea to keep
the dust cap on to protect the glass filter covering the sensor from dust and other debris.
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Powering Your Camera
Now that you’ve attached a lens, you will need to supply power to your camera.
You can power your Blackmagic Micro Studio Camera 4K G2 using the supplied AC power

adapter or from an optional LP-E6 battery.

Connecting a Power Adapter
Plug the supplied power adapter into the power input on your camera’s side panel. Tightening
the locking ring secures the power cable to prevent accidental disconnection.

The supplied AC power adapter can be used to simultaneously power your Micro Studio
Camera 4K G2 and charge an optional rechargeable battery when attached to your camera.

Connect power to your camera’s power Secure the connector by tightening
input using the supplied cable the connector screw

TIP Micro Studio Camera 4K G2 powers up automatically when power is supplied via
the AC adapter. This means that if you have the camera installed in a remote location
or mounted in a position that is difficult to access, you don’t have to manually turn
the camera on because as long as it is connected to an external power supply, it will
always stay powered on.

Attaching a Battery

Your Micro Studio Camera 4K G2 uses an optional LP-E6 or LP-E6GN battery. Batteries can
be purchased from your Blackmagic Design reseller or from most video or photography
equipment stores.

To attach a battery, align the contacts so they are facing the bottom of the camera and gently
press against the battery slot. Slide the battery down until you feel it click and lock into place.

Align the battery contacts with Push the battery down to lock it into place
the bottom of the camera

Getting Started



To remove the battery, slide the battery release latch on the top panel forward and slide the
battery out of the slot.

Turning Your Camera On

To turn your camera on, press the power button on the left panel. When powered on your
camera’s tally light will illuminate white.

Press the power button to turn your camera on When powered the tally light will illuminate white

To turn your camera off, press and hold the power button down for 3 seconds.

Connecting to an ATEM switcher lets you switch multiple cameras in your live production and
control them using the switcher’s built in control panel or ATEM Software Control. Tally signals
are sent back to your camera via HDMI or SDI so your camera’s tally light illuminates when it
is switched on air. For more information on ATEM Software Control, refer to the ‘Using ATEM
Software Control’ section later in this manual.

NOTE Your camera’s settings are visible on the HDMI output via a head up display.
The HUD is a video overlay that shows you important information like shutter speed,
iris, histogram, focus assist, frame guides, zebra and more. The HUD is always on by
default and if you are connected to an ATEM switcher you will likely want to turn it off.
You can disable the HUD by selecting ‘clean feed’ in your camera’s menu settings. For
information on how to change the HUD settings, refer to the ‘monitor menu’ section in
this manual.

Getting Started



Connecting via SDI

Plug your Blackmagic Micro Studio Camera 4K G2’s SDI output into the corresponding SDI input
on the ATEM switcher, for example ATEM Television Studio HD8 ISO.

Blackmagic ATEM Television Studio HD8 ISO

Micro Studio Camera 4K G2
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When connected via SDI, the tally and camera control data is sent back to your camera using a
separate SDI return feed.

Connecting the SDI Return Feed
The SDI return contains tally, camera control data, plus timecode and reference signals.

To connect the SDI return feed, connect any of the ATEM switcher’s SDI outputs to your
camera’s SDI input. If there is not enough program outputs, you can use any of the auxiliary
outputs. Some ATEM switchers have extra program outputs to help ensure you have enough
outputs for multiple cameras. On ATEM Constellation switchers, program return can be set to
any of the switcher’s outputs.

— / Za " —8 I\ (
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Connect the switcher’s SDI output to your camera’s SDI input

NOTE All outputs carry camera control data except for the multiview and any down
converted outputs.

Getting Started



Setting the ATEM Camera ID

The ATEM camera ID is a setting in your camera’s menu settings that determines which SDI
input your camera is connected to on the ATEM switcher. When the camera ID corresponds to
the switcher’s input number, your camera will detect tally data for that input and the tally light
will work correctly on your camera.

For more information on changing the ATEM camera ID, refer to the ‘setup menu’ section later in
this manual.

Connecting via HDMI

Plug your Blackmagic Micro Studio Camera 4K G2’s HDMI output into the corresponding

HDMI input on the ATEM switcher, such as ATEM Mini Pro ISO. We recommend matching your
cameras with their corresponding input number. For example, camera 1to input 1and camera 2
to input 2.

NOTE When connecting via HDMI to an ATEM Mini switcher, your camera’s ATEM
camera ID is set automatically.

Blackmagic ATEM Mini Pro ISO
Micro Studio Camera 4K G2
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When connected via HDMI, all tally and camera control data is sent back to your camera using
the same HDMI cable.
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Your Micro Studio Camera 4K G2 has a built in tally light so you can check that tally is working.
To do this, switch camera 1to the program output on your ATEM switcher. If not, double check
your ATEM camera ID is set to the corresponding input on the switcher. Your camera is now
successfully connected to the ATEM switcher.

Camera | Camera | Camera | Camera
1 2 3 4

BN

Finally, if you want to record to Blackmagic RAW on your camera, all you need to do is plug a
USB-C flash disk formatted to Mac OS Extended or exFAT into your camera’s USB connector
and press the record button! Press again to stop recording. For more information about
recording to a USB-C flash disk, refer to the ‘settings’ section later in this manual.

v

el ) [« ) 4

S

Connect a USB-C flash disk to your camera’s
USB-C port to record Blackmagic RAW

When connected to ATEM Mini or ATEM SDI Extreme and Pro model switchers,
you can simultaneously trigger record in all cameras from ATEM Software Control. For
more information, refer to the ATEM Mini or ATEM SDI manual.

That’s all there is to getting started! Please keep reading this manual for more comprehensive
information about all the controls and settings on your Blackmagic Micro Studio Camera 4K G2.

Getting Started
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Camera Features

This section contains details about all the connectors and buttons on your Blackmagic Micro
Studio Camera 4K G2.

HDMI
Use the HDMI port to connect to an external monitor, disk recorder or ATEM Mini switcher.

The HDMI port on your Blackmagic Micro Studio Camera 4K G2 outputs 10-bit 4:2:2 1080p
HD video with 2 channels of embedded audio. The frame rate of the HDMI output will
match the ‘project frame rate’ your camera is set to. For example, if the camera’s ‘project
frame rate’ is set to 30 frames per second the HDMI output will be 1080p30.

Your camera’s settings are visible on the HDMI output via a head up display. The HUD is a
video overlay that shows you important information like shutter speed, iris, histogram, focus
assist, frame guides, zebra and more. The HUD is always on by default, but you can turn

it off by selecting ‘clean feed’ in your camera’s menu settings. Press the ‘menu’ button on
your camera to access the menu settings overlay and press it again to turn it off. For more
information on how to change settings refer to the ‘HUD controls’ and ‘settings’ sections
later in this manual.

Switch your camera’s ‘clean feed’ setting on to disable all status text and overlays
for the HDMI output. For more information, refer to the ‘monitor menu’ section.

UsB

The USB-C expansion port allows for direct local recording onto USB-C flash disks and can
be used for connecting Blackmagic Zoom and Focus Demands. The USB-C portis also
used for updating your camera’s internal software.

Blackmagic Micro Studio Camera 4K G2 can be connected to a network using a USB-C
to Ethernet adapter. Connecting to a network allows you to control your camera via
REST APIs. For more information, refer to the ‘camera control REST API’ section later in
this manual.

Camera Features
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The locking point is compatible with USB cables that have a built in locking screw. This lets
you secure the USB connector to the camera so it can’t be accidentally removed.

12V DC Power Input

Connect the supplied AC power supply to power your camera. The AC power supply can
also be used to charge an optional rechargeable battery when connected to your camera.
The locking ring prevents accidental disconnection.

The small LED light above your camera’s power input illuminates white when your camera
is powered on. When your camera is powered off and has a rechargeable battery attached,
the LED indicator will display the charging status of the battery.

. The connected battery is charging.

‘ The connected battery is fully charged.

L

‘ - A battery error has occurred.

~

Record
Press the ‘record’ button to start and stop recording to external flash disks via the USB-C
expansion port.

Menu

Press the ‘menu’ button to open your camera’s settings menu when connected to an HDMI
television or monitor. Press the ‘menu’ button again to exit the menu settings. For more
information, refer to the ‘settings’ section later in this manual.

Arrow Buttons

Use the up and down arrow buttons to navigate the menu settings and head up display
controls. The arrow buttons are also used to adjust settings.

Set
Press the ‘set’ button to select menu items and to confirm setting changes.

Power
Press the ‘power’ button to switch your camera on. Press and hold the ‘power’ button for
3 seconds to switch your camera off.

Camera Features
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3.5mm Microphone Jack

Connect a microphone to your camera’s 3.5mm stereo connector. Mic and line level

audio are supported. The microphone level audio is lower than the line level, so if you

are connecting a microphone to the camera and have line level selected, you will find the
levels are too low. The microphone input also accepts SMPTE compliant LTC timecode from
an external source on the left channel. Valid timecode will be detected automatically and
embedded in your video file as timecode metadata. We recommend sending LTC timecode
via a line level output, especially if you are not recording timecode as an audio track.

SDI Out

Your camera’s 12G-SDI output is used to send HD and Ultra HD video up to 2160p60 to
SDI equipment such as routers, monitors, SDI capture devices and ATEM switchers. You
can also connect the 12G-SDI output to an external recorder such as the Blackmagic
Video Assist or HyperDeck disk recorder. The SDI output on your Blackmagic Micro Studio
Camera 4K G2 is always a clean feed.

NOTE The SDI connectors on your camera are small HD-BNC connectors with locking
pins. This means you need to terminate SDI cables with a bayonet lock small HD-BNC
connector, or you can use an HD-BNC to BNC adapter cable. Cables and adapters can
be purchased from your nearest professional video equipment stores.

SDI In

Use the SDI input connector to control your Micro Studio Camera 4K G2 via a program
return feed from an SDI ATEM switcher. For more information, refer to the ‘Connecting to an
ATEM Switcher’ section.

Camera Features
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Rear Panel

12 Battery Slot

Blackmagic Micro Studio Camera 4K G2 can be powered from an optional LP-E6 or LP-E6N
battery that fits into this slot. The battery will be charged while the camera is connected to
power via the power adapter.

Top Panel

15 Battery Release
Slide the battery latch forward to release the battery.

Camera Features
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Front Panel

14 Tally Light
When your camera is connected to an ATEM switcher, the tally light lets the talent and
camera operator know when the camera on air or switched to the preview output, or if the
camera is recording. When your camera is not connected to a switcher the tally light will
illuminate red as a simple record tally indicator.

@, The camera is switched to the

rra program output and is live on air.
7 o

=———=y -

—_— The camera is switched to the
ﬂ preview output and about to go on air.

7 o

=—=0 -

—_— The camera is recording when
ﬁfi\ connected to an ATEM switcher.

7 o

HDMI Output and HUD Controls

The HDMI output lets you connect to a monitor so you can frame your shots and check
important information via the camera’s HUD. You can also connect to HDMI equipment such as
ATEM switchers and external recorders.

There are two different ways to change settings on your camera and both use the HDMI output.
You can turn on the menu settings by pressing the ‘menu’ button on your camera and navigate
the settings using a menu overlay on the HDMI output.

Another way is to quickly change a setting using the HUD itself.

HDMI Output and HUD Controls
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You can use your camera’s HUD controls to change settings

Using the HUD Controls

Changing settings via the head up display is achieved using the buttons on the left panel of
your camera.

SET Use the ‘set’ button to open settings, confirm selections and to

toggle settings on or off.

A 4 4
Press the arrow buttons to navigate between options and
adjust settings.

v

MENU Press the menu button to step back through the options and return

to the home screen.

The HUD lets you quickly adjust various camera settings including frame rate, shutter, gain

and white balance. To access these settings, press the ‘set’ button once, the ‘monitor’ icon at
the top left of the HDMI display will turn blue. You can now use your camera’s arrow buttons to
navigate along the settings bar at the top of the screen, press the ‘set’ button to open a setting.

SHUTTER IRIS - AL WE TINT
1/50 £5.6 003005@-@ Q0 olde” | ss00k 10

Use your camera’s arrow buttons to navigate through the settings

Frames Per Second
The ‘FPS’ indicator displays your currently selected frames per second.

SHUTTER IRIS AL WEB TINT
1/50 f5.6 . BAAY oA oidB- | 5600k 10 =2

Use the ‘fps’ indicator to access the frame rate settings

Using the HUD Controls
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The ‘FPS’ indicator lets you change your camera’s sensor and project frame rates via a menu
at the bottom of the HDMI display. To open the menu, select the ‘FPS’ indicator and press your
camera’s ‘set’ button.

Project Frame Rate

The project frame rate is the camera’s recording standard frame rate and provides a selection
of common frame rates used in the film and television industry. This frame rate is normally set to
match your post production workflow.

Eight project frame rates are available including 23.98, 24, 25, 29.97, 30, 50, 59.94 and
60 frames per second.

To adjust your camera’s project frame rate while in the ‘FPS’ menu, use the arrow buttons to
navigate to the current frame rate at the bottom of the screen and press ‘set’. Use the arrow
buttons to choose a different frame rate.

OFF SPEED FRAME RATE

OFF

Use your Camera’s arrow buttons to choose a project frame rate

Your Blackmagic Micro Studio Camera 4k G2’s project frame rate also sets the
frame rate of the HDMI and SDI outputs.

Off Speed Frame Rate

The off speed frame rate sets how many actual frames from the sensor are recorded every
second. This frame rate will affect how fast or slow your video will play back at your set project
frame rate.

£ps SHUTTER IRIS WE TINT
D 504235 1/50 5.6 . O\ S § . 5600K 10

b

OFF SPEED FRAME RATE

ON

Use your camera’s arrow buttons to choose an off speed frame rate

By default, the project and off speed frame rates are matched for a natural playback speed.
However, by setting the ‘off speed frame rate’ switch to ‘on’, you can independently set the
sensor frame rate.

To change the off speed frame rate, select the frame indicator at the bottom of the
screen and press ‘set’. Use the arrow buttons to increase or decrease the frame rate.
You can also choose a common off speed frame rate from the row above the slider,
these are based on your current project frame rate.

You can create dynamic and interesting speed effects in DaVinci Resolve by varying the off
speed frame rate for your recorded video. Setting the off speed frame rate higher than your
project frame rate will create slow motion during playback.

Shutter

The ‘shutter’ indicator displays your shutter speed or shutter angle. By selecting this indicator,
you can manually change your camera’s shutter values or configure shutter priority auto
exposure modes. The shutter measurement setting can be used to select whether to display

Using the HUD Controls
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shutter information as ‘shutter speed’ or ‘shutter angle’. See the ‘setup menu’ section in this
manual for more information.

WE TINT

5600K 10

El FPS SHUTTER RIS
25 1/50 5.6

Shutter speed defines the level of motion blur in your video, and can be used to compensate
for varying light conditions. The shutter speed setting for natural motion blur, and the settings
available, depend on the frame rate you are using. For example, when shooting at 30p, a 1/60
of a second shutter speed is the equivalent of a 180 degree shutter angle, a very common
setting for film projects. However, if you are shooting at 25p, you will need to set the shutter to
1/50 for the same look. As lighting conditions change, or the amount of movement in your scene
increases, you may decide to adjust accordingly.

For natural motion blur you can calculate the shutter speed by doubling your frame rate. So at
30p, set your shutter speed to 1/60 of a second for natural motion blur.

If you need more light on the sensor, you can set the shutter at the slowest setting
corresponding with your frame rate. For example, 1/25 for 25p, or 1/30 for 30p. At the slowest
shutter speed, your motion blur will appear slightly exaggerated.

If you want to reduce the motion blur so action appears sharper and more defined, set the
shutter to a faster speed, such as 1/120 of a second for 30p, or 1/100 of a second for 25p. If you
are familiar with shutter angles, this equates to a shutter angle of 90 degrees.

NOTE When shooting under lights, your shutter can affect the visibility of flicker. Your
camera will automatically calculate a flicker free shutter value for your current frame
rate. Suggested flicker free shutter options will appear at the bottom of the HDMI
display when adjusting your shutter. These shutter values are affected by mains power
frequency in your region. You can set your local power frequency to 50Hz or 60Hz

in the camera’s setup menu. See the ‘setup menu’ section in this manual for more
information.

Select the ‘shutter’ icon and press ‘set’ to bring up the suggested shutter values along the
bottom of the HDMI display. If you have auto exposure set to ‘off, this screen will show you your
currently selected shutter value, as well as the available flicker free shutter values, based on
the mains power frequency you have selected in your camera’s setup menu. The characteristics
of individual light sources may still cause flicker even when using flicker free values. We
recommend always performing a test shoot when not using continuous lights. For more
information, see the ‘setup menu’ section in this manual.

To select a new shutter speed use the arrow buttons to select the current shutter value
indicator at the bottom left of the screen and press ‘set’. Change the shutter speed by pressing
the arrow buttons, when your selected shutter speed matches one of the available flicker free
shutter values, a blue line will be displayed under the matched value.

AUTO EXPOSURE

& AUEoA > 1/120 1/60 OrF

Your camera will suggest flicker free shutter values based on the
mains power frequency you choose in the ‘setup’ menu

Your Blackmagic Micro Studio Camera 4K G2 has three shutter based auto exposure modes. To
select one of these use the ‘set’ button to toggle the ‘auto exposure’ button to ‘on’, then use the
arrow buttons to choose an auto exposure option.

Using the HUD Controls
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AUTO EXPOSURE

Shutter Shutter +Iris Iris + Shutter ON

Toggle ‘auto exposure’ to ‘on’ to access shutter based auto exposure modes

Shutter

This setting automatically adjusts shutter value to maintain a constant exposure while keeping
iris aperture consistent. If you want to maintain a fixed depth of field, this is the setting to
choose. It's worth mentioning that the subtle automatic adjustments of the shutter may have an
effect on motion blur. It’s also worth keeping an eye out for any flicker that may be introduced
from various light fixtures on indoor shoots. The auto iris feature is not available when the
‘shutter’ auto exposure mode is selected.

Shutter + Iris

Maintains the correct exposure levels by adjusting the shutter, then the aperture. If the
maximum or minimum available shutter value is reached and exposure still cannot be
maintained, your camera adjusts the aperture to keep exposure consistent.

Iris + Shutter

Maintains the correct exposure levels by adjusting the aperture, then the shutter value. If the
maximum or minimum available aperture is reached and exposure still cannot be maintained,
your camera adjusts the shutter value to keep exposure consistent.

When an auto exposure mode that affects the shutter or iris is enabled, a small ‘A’ appears next
to the shutter or iris indicator at the top of the HDMI display.

Iris
The ‘Iris” indicator displays your current lens aperture. By selecting the indicator and pressing

‘set’, you can change the aperture of compatible lenses and configure iris based auto
exposure modes.

FPS SHUTTER | RIS - w8 TINT
| 25 1/50 f5.6 . BLUAY/O\UAY) 48" | 5600K 10 =

Use the iris indicator to access the iris settings

The iris menu is shown at the bottom of the HDMI display. To change the aperture, use the
arrow buttons to select the current aperture and press ‘set’, then use the arrow buttons to
select a new aperture setting.

AUTO EXPOSURE

OFF

Use your camera’s arrow buttons to adjust the aperture
Enabling the ‘auto exposure’ switch icon at the far right of the iris menu opens the iris auto
exposure menu.
This gives you the following auto exposure options.
Iris
This setting automatically adjusts the aperture to maintain a constant exposure while

keeping shutter speed consistent. This will keep motion blur unaffected, but may affect your
depth of field.

Using the HUD Controls
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Iris + Shutter

Maintains the correct exposure levels by adjusting the aperture, then the shutter value. If the
maximum or minimum available aperture is reached and exposure still cannot be maintained,
your camera adjusts the shutter value to keep exposure consistent.

Shutter + Iris

Maintains the correct exposure levels by adjusting the shutter, then the aperture. If the
maximum or minimum available shutter value is reached and exposure still cannot be
maintained, your camera adjusts the aperture to keep exposure consistent.

AUTO EXPOSURE

Iris Iris + Shutter Shutter + Iris ON
Select ‘auto exposure’ to access iris based auto exposure modes

When an auto exposure mode that affects the iris or shutter is enabled, a small ‘A’ appears next
to the iris or shutter indicator at the top of the HDMI display.

Duration Display
At the top of the HDMI output, you'll see your camera’s duration display.

SHUTTER
1/50

TINT

S5600K 10

Your camera’s duration display will turn red while recording

The duration display provides a timecode counter for checking the duration of your clips
and monitoring timecode during recording. The counter displays a time sequence showing
Hours:Minutes:Seconds:Frames and will change accordingly as you record clips. During
recording the timecode is red.

The displayed duration starts from 00:00:00:00. The clip duration of the current or last
recorded clip is displayed on the HDMI output. Time of day timecode is embedded into clips for
easier post production.

To see the timecode, simply use the arrow buttons to select the duration display and press ‘set’.
Press the ‘set’ button again to return to clip duration.

Additional status indicators may appear around the duration display:

Appears to the right of the duration display when showing timecode.

Appears to the right of the duration display if an external timecode signal is connected and
EXT| valid. This can be fed from an ATEM Mini via HDMI, an ATEM switcher via SDI Program return
or from an analog mini jack timecode source.

Appears to the right of the duration display if the camera is running off an internal timecode
after being ‘jam synced’ and disconnected.

Appears when a valid reference source is connected and locked, based on the reference
input settings.

When connected to an ATEM switcher the timecode on your Micro Studio Camera 4K G2 is
automatically synchronized to match the switcher’s timecode. This makes it easier to perform
accurate multi camera edits in DaVinci Resolve.

Using the HUD Controls
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Gain
The ‘gain’ indicator displays your camera’s current gain setting, or light sensitivity. The optimum

setting for your camera is OdB. Your camera has a dual native ISO sensor, meaning that 10dB
and 18dB are excellent for low light situations, producing clean images with very little noise.

Selecting the gain indicator and pressing ‘set’ allows you to adjust your gain to suit varying
lighting conditions. You can then select a preset or use your camera’s arrow buttons to set a
custom gain setting.

AT We TINT
dB B 5600K 10 e

Select the gain indicator to access gain settings

The slider lets you adjust the gain

Depending on your situation, you may choose a lower or higher gain setting. For example, 32 or
36dB can be used in ultra low light but may cause noise.

Dual Native Gain

The sensor in your Blackmagic Micro Studio Camera 4K G2 is optimized for shooting in
low light conditions as well as bright daylight.

Adjust the gain for the varying lighting conditions and the dual native gain feature will
operate in the background to make sure your footage is clean and has minimal noise at
low and high gain settings.

When the gain setting is between -12dB and 8dB the native gain of OdB is used as a
reference point. The gain range between 10dB and 36dB uses the native gain of 18dB
as a reference. If you are shooting in conditions where you have a choice between
8dB or 10dB we suggest closing down one stop on your lens’ iris so that you can select
10dB as it will engage the higher native gain and provide much cleaner results.

The dynamic range chart below shows the relationship between the gain selection and
dynamic range allocation.

Using the HUD Controls
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Dynamic Range

Gain -12dB -10dB -8dB -6dB -4dB -2dB 0dB 2dB 4dB 6dB 8dB 10dB 12dB 14dB 16dB 18dB 20dB 22dB 24dB 26dB 28dB 30dB 32dB 34dB 36dB
Total Stops 13.3 133 133 133 133 133 133 133 133 133 133 124 124 124 124 124 124 124 124 122 19 M6 N4 11 108

10

stops

Stops Above Stops Below

White Balance

The ‘WB” and ‘TINT’ indicators display your camera’s current white balance and tint.
Selecting these indicators lets you adjust your camera’s white balance and tint to suit varying
lighting conditions.

(5.6 JORO0H0/0-00, . .

Select the white balance and tint indicators to access white balance and tint settings

Every light source emits a color. For example, a candle flame emits a warm color, and an
overcast sky emits a cool color. White balance settings are used to color balance your image
so white stays white by adjusting the mix of orange and blue in your image. For example, when
shooting under tungsten lamps which emit a warm, orange light, selecting 3200K adds some
blue to the image. This balances the color so white is accurately recorded.
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Your Blackmagic Micro Studio Camera 4K G2 comes with white balance presets for a variety of
color temperature conditions. These are:

VY,

:0: Bright sunlight (5600K)
N
< 6:- Incandescent bulbs (3200K)
Y
\‘ ’I
Fluorescent bulbs (4000K)
I' ‘\

D§ Mixed light (4500K)
(S Cloud (6500K)

To select a preset, use the arrow buttons and press the ‘set’ button. To customize the preset,
select the temperature indicator and use the arrow buttons to make adjustments. Each button
press moves the temperature up or down 50K.

To further dial in your image, you can adjust the ‘tint.” This adjusts the mix of green and magenta
in your image. For example, adding some magenta can compensate for the green cast of many
fluorescent lights. Many of your camera’s white balance presets include some tint.

While in the ‘white balance’ menu, your camera’s current tint setting is shown at the bottom
right of the screen. To adjust the tint, select the tint indicator use the arrow buttons to make
adjustments. The available range is -50 to +50 in one unit increments.

O )

< 5600K » s

The white balance and tint indicator on your Micro Studio Camera 4K G2 gives you
access to five presets

NOTE Customizing the white balance or tint will change your preset to ‘CWB,’ or

custom white balance. Custom white balances are persistent; your CWB settings will
stay configured between power cycles, and when switching to a preset and back to
CWB. This makes it easy to compare a custom white balance to the last preset used.

Auto White Balance

Your Micro Studio Camera 4K G2 can set white balance automatically. Selecting ‘AWB’ will bring
up the white balance screen.

When setting white balance automatically, a square will be overlaid on the center of your image.
Fill this square with a neutral surface such as a white or gray card, use the arrow buttons to
select 'update’ and press ‘set’.

Your camera will automatically adjust its white balance and tint values to ensure that the
average of the white or gray within the white balance square is as neutral as possible. Once
updated, this will be set as your camera’s custom white balance.

Using the HUD Controls
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Cancel - Update WB

Use this with a white or neutral gray surface to
automatically set a neutral white balance

Power
Your camera’s power status is displayed in the top right of the HDMI display.

FPS SHUTTER A TINT
D 25 1/50 ot OidB | 5600K 10

Your camera’s power indicator is at the top right of the display

There are four possible indicators:

AC Displays when your camera is plugged into mains power.

When a battery is attached to your camera, a battery icon is

Battery bars displayed that drains in 25% steps. At 20% charge remaining,
the battery bar turns red.

Displays when your camera is plugged into mains power and a
I AC and Battery P y_ 4 piugg P
battery is connected.

Displays when your camera is plugged into mains power, and is
| AC / Charging Py youres prag °
simultaneously charging an attached LP-E6 battery.

LUT Indicator

When you are using a LUT as a preview tool on set, a white LUT icon will be displayed in the top
left corner of the screen to indicate that a LUT is currently active. This icon will be blue if you
have ‘Apply LUT in File’ switched on in the ‘record’ settings. For more information, refer to the
‘settings’ section.

SHUTTER IRIS. - Gl WE TINT
1/50 f5.6 C o - hdB" § 3600K 10

Histogram

At the bottom left of your camera’s HDMI output you can see the histogram. The RGB
histogram shows the tonal distribution of the image separated into individual red, green and
blue channels.

Using the HUD Controls
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The histogram gives you an indication of the tonal range
between shadows and highlights in your clip

The left edge of the histogram displays shadows, or blacks, and the far right displays
highlights, or whites. When you close or open the lens aperture, you'll notice the information

in the histogram moves to the left or right accordingly. You can use this to check ‘clipping’ in
your image shadows and highlights. When clipping occurs in the red, green or blue channel
highlights, the respective indicator on the right side of the histogram lights up. If the left and
right of your edges of the histogram come to an abrupt stop rather than falling off gradually, you
may be losing highlight or shadow detail.

If you don’t see a histogram in the bottom left of your HDMI display, your HDMI monitor settings
may be set to ‘director’. See the ‘monitor menu’ section for more information.

Record Button Indicator

Next to the histogram at the bottom of your camera’s HDMI output is the record button
indicator. While recording, the button, media bar icon and the timecode at the top of your
camera’s HDMI output will turn red.

—_— -~
s ( 1"HD101

26:14

When recording, the record button
and media bar illuminates red

Apply LUT in File
If you have chosen to apply a LUT to your recorded clips in the ‘record’ settings, a blue ‘LUT’

icon is displayed next to the record button. This icon will be displayed in the top left corner of
the screen if you also have ‘display 3D LUT’ switched ‘on’ in the monitor settings.

The LUT indicator is displayed in both standby and record mode.

For more information on recording LUTs with Blackmagic RAW files, refer to the ‘record menu’
section later in this manual.

Dropped Frame Indicator

The record indicator button is overlaid with a flashing ‘I’ indicator if your camera begins
dropping frames while recording. The time remaining indicator for the USB-C flash disk also
turns red. This lets you know if your USB-C flash disk is too slow for your currently selected
codec and resolution. The ‘dropped frame indicator’ also appears if you have dropped a frame
on the previously recorded clip. This indicator continues until another clip is recorded, or the
camera is power cycled.
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26:14

The dropped frame indicator appears when
your camera’s flash disk is dropping frames

NOTE You can set your Blackmagic Micro Studio Camera 4K G2 to stop recording if
dropped frames are detected to avoid recording unusable footage. See the ‘record
menu’ section in this manual for more information.

Storage Indicator

The storage indicator is visible at the bottom of HDMI display next to the ‘record’ button. This
indicator displays information about the USB-C drive connected to your camera.

Record Time Remaining

When a USB-C flash disk is connected to your camera, the storage indicator at the bottom of
the HDMI display will show how much recording time is left on the disk. The time is shown in
hours and minutes and varies according to your selected frame rate and codec. The indicator
automatically recalculates if either of these settings are changed.

When there is approximately 5 minutes remaining on your flash disk, the storage indicator text
will turn red, the indicator will blink slowly when there is 3 minutes remaining and blink quickly
when there is less than 30 seconds of recording time remaining.

Q < 1T"HD101—_==

26:14

The storage indicator shows the name of your
flash disk and the available record time

Media Bar
The media bar icon above the recording time will be either blue, white or red depending on its
current status and will display the used space on the USB-C flash disk.

A blue icon indicates that the flash disk is ready for recording. . A solid blue
Gl

icon indicates the disk is full.

A white icon indicates that there is a USB-C flash disk present, but not
active.

@  The bar will illuminate red during recording.

For more information about recording to USB-C flash disk, refer to the ‘record menu’ section of
this manual.
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Audio Meter

The peak audio meters display audio levels for channels 1and 2 when using the internal
microphone, or via external audio when connected. You can display PPM or VU meters. To
change the meter type, see the ‘settings’ section later in this manual.

To achieve optimum audio quality using PPM meters, ensure your levels do not reach O
dBFS. This is the maximum level that your camera can record before the audio is clipped and
distortion occurs.

Alternatively, when using VU meters, levels can safely peak at O, allowing you a little room
beyond O before clipping occurs. To avoid clipping, make sure the levels do not reach +3 dBFS.

The colored bars on the VU audio meter represent peak audio levels.
Ideally your peak audio levels should fall in the upper end of the green
zone. If your peaks enter into the yellow zone your audio is near clipping.
Audio in the red zone reaching +3 dBFS is at risk of clipping.

The HDMI monitor options let you toggle and adjust the appearance of your camera’s
monitoring features, including zebra, focus assist, frame guides, grids, safe area guides and
false color. To access these options, press the ‘set’ button twice. The controls appear in a
tabbed menu along the bottom edge of the HDMI display. Use your camera’s arrow and ‘set’
buttons to select a monitor option.

SHUTTER - G TINT
1/50 RVAVRUAY de” | 5600k 10

The HDMI monitor options appear at the bottom of the HDMI display

Zebra
The ‘zebra’ setting toggles the appearance of the zebra on the HDMI output.
Zebra displays diagonal lines over areas of your image that exceed a set exposure level. For

example, setting zebra to 100% shows which areas are completely overexposed. This is useful
for achieving optimum exposure in fixed lighting conditions.

Use your camera’s arrow buttons to adjust the zebra setting

Using the HUD Controls
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To toggle zebra for the HDMI display, use the ‘set’ button to toggle the switch icon in the bottom
left of the screen while in the ‘zebra’ tab.

To set the level that zebra appears at, use the arrow buttons to select the percentage indicator
on the bottom right of the screen and press ‘set’. Then use the arrow buttons to adjust the zebra
level. There are eight zebra presets available including middle gray and middle gray plus one
stop, then in five percent increments from 75 to 100 percent exposure.

If you're shooting in variable light such as outdoors on a partly overcast day,
setting your zebra level lower than 100 can warn you of potential overexposure.

Focus Assist

The ‘“focus assist’ setting toggles the appearance of focus assist on the HDMI output of your
Blackmagic Micro Studio Camera 4K G2.

The focus assist setting set to 50%

To toggle focus assistance for the HDMI output, use the ‘set’ button to toggle the switch icon in
the bottom left of the screen while in the ‘focus assist’ tab.

To set the level of focus assistance for the HDMI output of your Micro Studio Camera 4K G2,
use the arrow buttons to select the percentage indicator on the bottom right of the screen and
press ‘set’. Then use the arrow buttons to adjust the focus assistance level. Press the ‘menu’
button to return to the home screen.

The optimum level of focus assistance varies shot by shot. When focusing on actors, for
example, a higher level of focus assistance can help resolve edge detail in faces. A shot of
foliage or brickwork, on the other hand, may show distracting amounts of focus information at
higher settings.

Your Micro Studio Camera 4K G2 has two focus assist modes. You can switch
between ‘peaking’ and ‘colored lines’ focus assistance in the ‘monitor’ settings menu.
For more information, see the ‘monitor menu’ section.

Frame Guides

The ‘frame guide’ setting toggles the appearance of frame guides on the HDMI output. Frame
guides include aspect ratios for various cinema, television and online standards.

Use the ‘frame guides’ setting to toggle frame guides for your camera’s HDMI output

To toggle the appearance of frame guides on your Micro Studio Camera 4K G2’s HDMI output,
use the ‘set’ button to toggle the switch icon in the bottom left of the screen while in the ‘frame
guides’ tab.

Using the HUD Controls
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To choose the frame guide you want to use, use the arrow buttons to navigate to the aspect
ratio indicator on the bottom right of the display and press ‘set’. Then choose the frame guide
you want to use by pressing the arrow buttons.

The available guides are:

2.35:1, 2.39:1and 2.4:1

Displays the broad widescreen aspect ratio compatible with anamorphic or flat widescreen cinema
presentation. The three widescreen settings differ slightly based on the changing cinema standards
over time. 2.39:1is one of the most prominent cinema widescreen standards in use today.

00:00:00:00

The HDMI display with 2.40:1 frame guides enabled
2:1
Displays a ratio slightly wider than 16:9 but not as wide as 2.35:1.

1.85:1

Displays another common flat widescreen cinema aspect ratio. This ratio is slightly wider than HDTV
1.78:1 but not as wide as 2.39:1.

16:9

Displays a 1.78:1 aspect ratio compatible with 16:9 HD television and computer screens. This ratio is
most commonly used for HD broadcasting and online videos. The same aspect ratio has also been
adopted for Ultra HD broadcasting.

14:9

Displays a 14:9 aspect ratio used by some television broadcasters as a compromise between 16:9 and
4:3 television sets. Ideally, both 16:9 and 4:3 footage remains legible when center cropped to fit 14:9.
You can use this as a compositional guide if you know your project may be broadcast by a television
station that uses 14:9 cropping.

4:3

Displays the 4:3 aspect ratio compatible with SD television screens, or to help with framing when
using 2x anamorphic adapters.

1:1

Displays a 1:1 ratio slightly narrower than 4:3. This square ratio is growing in popularity on social media.
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4:5
Displays a 4:5 aspect ratio. This vertical aspect ratio is ideal for portraits and viewing on smartphones.

9:16

Displays a 9:16 aspect ratio. This vertical aspect ratio is useful for framing social media content.

You can change the opacity and color of frame guide overlays. For more
information see the ‘monitor menu’ section of this manual.

Grids

The ‘grids’ setting toggles the appearance of a rule of thirds grid, horizon meter, crosshair or
center dot on the HDMI output.

33|

Horizon Crosshair

The ‘grid’ settings with the ‘horizon’ meter enabled

Grids and crosshair are overlays that can help with image composition. When ‘grids’
are enabled, your Micro Studio Camera 4K G2 can show a rule of thirds grid, horizon,
crosshair or dot.

To toggle the appearance of grids on your Micro Studio Camera 4K G2’s HDMI output, use the
‘set’ button to toggle the switch icon in the bottom left of the screen while in the ‘grids’ tab.

To set which overlay you want to display, use the arrow buttons to select the ‘thirds’, ‘horizon’,
‘crosshair’ or ‘dot’ options and press ‘set’ to confirm your choice. With thirds selected, you can
also display either the horizon, crosshair or dot indicators. For example thirds plus horizon,
thirds plus crosshair, or thirds plus dot.

1 HD101

26:14

The rule of thirds grid automatically scales to any on screen frame guides
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Thirds

The ‘thirds’ setting displays a grid with two vertical and horizontal lines placed in each third of the
image. Thirds are an extremely powerful tool to help compose your shots. For example, the human
eye typically looks for action near the points where the lines intersect, so it's helpful to frame key
points of interest in these zones. An actor’s eyeline is commonly framed along the top third of

the screen, so you can use the top horizontal third to guide your framing. Thirds are also useful to
maintain framing consistency between shots.

Horizon

The ‘horizon’ meter indicates when your camera is rolled left or right and tilted up or down. This can
help you keep the horizon level during handheld shots and balance the camera tilt on a gimbal.

The gray vertical and horizontal indicators move away from the center as the camera is rolled and
tilted. The distance the lines move away from the central crosshair is proportional to the amount of roll
or tilt. After you calibrate the camera’s motion sensor, the motion indicators will illuminate blue when
the camera’s roll and tilt become level.

Note that if the camera is tilted straight down for an overhead shot or straight up, the horizon meter
takes this into account. If you roll the camera to shoot in portrait orientation, the horizon meter rotates
its axes 90 degrees.

This table shows examples of the horizon meter indicating tilt and roll of the camera.

Horizon meter Description

Straight and level

Tilted down and level

+ +

Straight and rolled left

++

Tilted up and rolled right

For normal use, calibrate the horizon meter for straight and level operation. If you want to use the
horizon meter to help maintain a consistent ‘dutch angle’ or a consistent tilt for a low or high shot, you
can calibrate the horizon meter at an incline. For information on how to calibrate the horizon meter,
see the ‘motion sensor calibration’ section.

Crosshair

The ‘crosshair’ setting places a crosshair in the center of the frame. Like thirds, the crosshair is a very
useful compositional tool, making it easy to frame the subject of a shot in the very center of a frame.
This is sometimes used when filming scenes that will be assembled using very fast cuts. Keeping
viewers’ eyes focused on the center of a frame can make rapid editing easier to follow.

Dot

The ‘dot’ setting places a dot in the center of the frame. This works in exactly the same way as the
‘crosshair’ setting, albeit with a smaller overlay that you may find less intrusive.

Using the HUD Controls

31



Safe Area Guides
The ‘safe area guides’ setting toggles the safe area guides on or off for the HDMI output.

Safe areas can be used in broadcast production so the most important parts of a shot can be
seen by viewers. By keeping the most important parts of your shot inside a central ‘safe area,
you can avoid cropping on some televisions, as well as leaving space for a broadcaster to
add bugs, news tickers and other overlays along the edges of the screen. Many broadcasters
require footage to be submitted with important content, such as titles and graphics, contained
inside the 90% safe area.

Safe area guides can also be used to assist with framing your shot where you know that the
shot will be stabilized in post production, which can crop the edges of the image. They can also
be used to indicate a specific crop. For example, by setting it to 50% when recording at Ultra
HD 3840x2160 you can see what a 1920x1080 crop of the frame would look like. The safe area
guides also scale to your frame guides, so they will adjust to indicate the chosen percentage of
your target frame.

The safe area setto 75%

To toggle safe area guides for the HDMI output, select the switch icon in the bottom left of the
screen while in the ‘safe area guides’ tab and press the ‘set’ button. To set the level of safe area
guides for your camera’s HDMI output, navigate to the percentage indicator in the bottom right
of the screen, press ‘set’ and use the arrow buttons to select an option.

False Color

The ‘false color’ setting toggles the appearance of false color exposure assistance on the
HDMI output.

False color overlays different colors onto your image that represent exposure values for

different elements in your image. For example, pink represents optimum exposure for lighter
skin tones, while green is a good match to darker skin tones. By monitoring the pink or green
false color when recording people, you can maintain consistent exposure for their skin tones.

Similarly, when elements in your image change from yellow to red, that means they are now
over exposed.

Using the HUD Controls
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l The IRE false color chart on the left side of your
camera’s display shows you how to interpret the
— different false colors.
False Color Meaning
95%WC White clipping
n 80%WC Near white clipping
MG+ One stop over middle gray
18%MG Middle gray
NBDL Near black detail loss
BDL Black detail loss

In a well exposed image, skin tones are represented by green and pink false colors

To enable or disable false color for the HDMI output, use the ‘set’ button to toggle the switch
icon in the bottom left of the screen while in the ‘false color’ tab.
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Settings Menu Controls

Pressing your camera’s ‘menu’ button will open the settings menu, which will appear as a video
overlay on the bottom left of your connected HDMI display.

Press the ‘menu’ button to open the settings menu

[I] ® Record >
Codec Blackmagic RAW 3:1

\\\ SET
Resolution Ultra HD
Dynamic Range Video

Use the arrow buttons to navigate to the submenu or setting

@ Record >

E] Codec Blackmagic RAW 3:1
Resolution Ultra HD
\
X/0
-

Press the ‘set’ button to select the submenu or setting

Adjust settings using the arrow buttons. Confirm the selection by pressing the ‘set’ button.

Settings Menu Controls
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To leave the menu, press ‘menu’ to step back through the options and return to the

home screen.

You can position the menu to any of the four corners of your HDMI display. Refer
to the ‘setup menu’ section for more information.

Settings

The settings menu is arranged into eight distinct categories, including record, monitor, audio,
storage, setup, LUTs, presets and slate. Each of these submenus contains related settings.

The ‘record’ menu allows you to set your video codec as well as other settings that are
important for your recorded video, such as dynamic range and detail sharpening.

©®

Record >

Codec Blackmagic RAW 3:1
Resolution Ultra HD
Dynamic Range Video

Frame Rate

Codec

The ‘codec’ menu lets you set the quality for Blackmagic RAW when recording to a USB-C

flash disk. You can choose from a selection of constant bitrate settings, or constant quality. For
example 31, 5:1, 8:1,12:1, or QO, Q1, Q3 and Q5 respectively. These provide options so you can
set the amount of compression used. More information on Blackmagic RAW is provided later in

this section.

Resolution

This setting displays the resolution being recorded if you are recording to an external flash disk

via USB-C. Blackmagic Micro Studio Camera 4K G2 records clips in Ultra HD resolution.
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Dynamic Range
Blackmagic Micro Studio Camera 4K G2 has three dynamic range settings:

Video The ‘video’ setting is perfect for live to air broadcast and lets you work faster
by recording to a high contrast look suitable for direct delivery or minimal
post processing.

Video uses Rec.709 primaries and has 6 stops over middle gray with another
3 stops in specular highlights. This is a good option if you want an accurate
starting point that still has a pleasing gamma curve.

Extended Video The ‘extended video’ setting is based on Blackmagic Wide Gamut with contrast
and saturation applied. The most notable differences to the video mode come
from the magenta/green axis having less saturation which is more typical
of print film, and even more highlight roll off than video mode which causes
highlights to desaturate more. It has a slightly flatter gamma curve that results
in less saturation.

Film The ‘film’ setting shoots video using a log curve that allows you to maintain the
greatest dynamic range and maximizes the information in your video signal to
help you get the most out of color grading software, such as DaVinci Resolve.

Blackmagic Micro Studio Camera 4K G2 supports the Blackmagic RAW file format. This format
offers superior image quality, wide dynamic range and a broad selection of compression
ratios. Blackmagic RAW features all the user benefits of RAW recording, but the files are very
fast because most of the processing is performed in the camera where it can be hardware
accelerated by the camera itself.

Blackmagic RAW also includes powerful metadata support so the software reading the files
knows your camera settings. If you like shooting in video gamma because you need to turn
around edits quickly and you don’t have time for color correction, then this metadata feature
means you can select video gamma, shoot in video gamma, and the file will display with video
gamma applied when you open it in software. However underneath, the file is actually film
gamma and the metadata in the file is what'’s telling the software to apply the video gamma.

So what all this means is if you want to color grade your images at some point, then you have
all that film dynamic range preserved in the file. You don’t have your images hard clipped in the
whites or the blacks, so you retain detail and you can color grade to make all your images look
cinematic. However, if you don’t have time for color grading, that’s fine because your images
will have the video gamma applied and look like normal video camera images. You are not
locked in on the shoot and you can change your mind later during post production. Blackmagic
RAW files are extremely fast and the codec is optimized for your computer’s CPU and GPU.
This means it has fast smooth playback and eliminates the need for hardware decoder boards,
which is important for laptop use. Software that reads Blackmagic RAW also gets the advantage
of processing via Apple Metal, Nvidia CUDA and OpenCL.

This means that Blackmagic RAW plays back at normal speed like a video file on most
computers, without needing to cache it first or lower the resolution.

It's also worth mentioning that lens information is recorded in the metadata on a frame by frame
basis. For example, when using compatible lenses, any zoom or focus changes performed over
the length of a clip will be saved, frame by frame, to the metadata in the Blackmagic RAW file.
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Blackmagic RAW works in 2 different ways. You have a choice to use either the constant bitrate
codec, or the constant quality codec.

The constant bitrate codec works in a similar way to most codecs. It tries to keep the data rate
at a consistent level and won'’t let the data rate go too high. This means even if you are shooting
a complex image that might need a bit more data to store the image, a constant bitrate codec
will just compress the image harder to make sure the images fit within the space allocated.

This can be fine for video codecs, however when shooting Blackmagic RAW you really want to
ensure the quality is predictable. What would happen if the images you were shooting needed
more data, but the codec just compresses harder to make a specified data rate? It’s possible
you could lose quality, but not be sure it’s happening until you return from a shoot.

To solve this problem, Blackmagic RAW also has an alternative codec choice called constant
quality. This codec is technically called a variable bitrate codec, but what it’s really doing is
allowing the size of the file to grow if your images need extra data. There is no upper limit on
the file size if you need to encode an image but maintain quality.

So Blackmagic RAW set to the constant quality setting will just let the file grow as big as

it needs to be to encode your images. It also means the files could be larger or smaller
depending on what you are shooting. | guess if you leave your lens cap on the lens, you won't
waste space on your media!

It is also worth noting that the quality settings for Blackmagic RAW are not obscure names, but
are more meaningful as they are derived from what’s happening technically. So for example
when you have selected the constant bitrate codec, you will see quality settings of 3:1, 5:1, 8:1
and 12:1. These are the ratios of the uncompressed RAW file size vs the file sizes you should
expect when shooting in Blackmagic RAW. 3:1is better quality as the file is larger, while 12:1

is the smallest file size with the lowest quality. Many users of Blackmagic RAW find that 12:1
has been perfectly ok and they have not seen any quality limitations. However it's best to
experiment and try various settings for yourself.

When using Blackmagic RAW in constant quality, the options are QO, Q1, Q3 and Q5. These are
the compression parameters passed to the codec and they are setting how much compression
is applied in a more technical way. This setting is different because the codec operates
differently between constant bitrate vs constant quality. In this constant quality setting, you
really cannot tell what the file size ratio will become as it varies a lot based on what you are
shooting. So in this case the setting is different and the file will become the size needed to
store your media.

Constant Bitrate Settings

The names for 3:1, 51, 8:1 and 12:1 represent the compression ratio. For example, 12:1
compression produces a file size roughly 12 times smaller than uncompressed RAW.

Constant Quality Settings

QO and Q5 refer to different levels of quantization. Q5 has a greater level of quantization but
offers a greatly improved data rate. As mentioned above, the constant quality setting can result
in files that grow and shrink quite a lot, depending on what you are shooting. This also means
it's possible to shoot something and see the file size increase to beyond what your media

card can keep up with. It could result in dropped frames. However the benefit is that you can
instantly see if this happens on a shoot and then investigate your settings vs quality.

Blackmagic RAW Player

The Blackmagic RAW player included in your Blackmagic camera’s software installer is a
streamlined application for reviewing clips. Simply double click on a Blackmagic RAW file to
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open it, and you can quickly play and scroll through the file with its full resolution and bit depth.
When decoding frames, the CPU acceleration in the SDK library supports all main architectures,
and also supports GPU acceleration via Apple Metal, Nvidia CUDA and OpenCL. It also works
with the Blackmagic eGPU for extra performance. Blackmagic RAW player is available for Mac,
Windows and Linux.

Sidecar Files

Blackmagic RAW sidecar files let you override metadata in a file without overwriting embedded
metadata in the original file. This metadata includes the Blackmagic RAW settings as well as
information on iris, focus, focal length, white balance, tint, color space, project name, take
number and more. Metadata is encoded frame by frame over the duration of the clip, which is
important for lens data if the lens is adjusted during a shot. You can add or edit metadata in
sidecar files with DaVinci Resolve or even a text editor because it's a human readable format.
Sidecar files can be used to automatically add new Blackmagic RAW settings to a playback
simply by moving the sidecar file into the same folder as the corresponding Blackmagic RAW
file. If you move the sidecar file out of the folder and reopen the Blackmagic RAW file, the
changed settings are not applied and you see the file as it was originally shot. Any software
that uses the Blackmagic RAW SDK can access these settings. Changes made are saved in the
sidecar file and can then be seen by Blackmagic RAW Player or any other software capable of
reading Blackmagic RAW files.

When shooting video gamma, the file stays in film gamma, and the metadata tells the
Blackmagic RAW processing to display using video gamma. Video gamma is great when you
don’t want to grade the image and want to deliver content quickly, however if you want to pull
up the black parts of the image, or pull down the white areas, all the detail is retained. You
never clip the video and all the detail is still there if you want to access it at any time.

Blackmagic RAW in DaVinci Resolve

Settings can be adjusted for each Blackmagic RAW file, and then saved as a new sidecar file
from the ‘Camera RAW’ tab in DaVinci Resolve for creative effect or optimized viewing. This also
means you can copy your media for another DaVinci Resolve artist and they will have access to
your modified gamma settings automatically on import. In addition to the other metadata your
camera files contain, DaVinci Resolve can read your selected dynamic range, so your clips will
automatically display in DaVinci Resolve with ‘film’, ‘extended video’ or ‘video’ dynamic range.

You can then customize these settings by adjusting the saturation, contrast and midpoint, as
well as the highlight and shadow rolloff. Any adjustments can then be saved as a sidecar file, so
the changes can be seen by anyone else working with the files in post. You can always return
to the original camera metadata at any time.

You can also export a single Blackmagic RAW frame from the ‘Camera RAW’ tab in DaVinci
Resolve, which contains all adjustments, metadata, full resolution and color information so it is
easy to share a single frame grab or reference file with others.

Blackmagic RAW Software Development Kit

The Blackmagic RAW Software Development Kit is an APl developed by Blackmagic Design.
You can use the Blackmagic RAW SDK to write your own applications to use the Blackmagic
RAW format. This SDK library can be used by any developer to add support for reading, editing,
and saving Blackmagic RAW files. The Blackmagic RAW SDK includes all the generation 5 color
science so you can achieve organic cinematic images across any app that supports it. The
Blackmagic RAW SDK supports Mac, Windows and Linux, and is available as a free download
from the developer page of the Blackmagic website at www.blackmagicdesign.com/developer
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The following diagram illustrates the components of the Blackmagic RAW API:

Blackmagic RAW API

.Braw .Sidecar
AVX AVX2 Reader Reader

METAL CUDA OPENCL

The table in this section show approximate record duration in minutes based on format, project
frame rate and flash disk size.

The maximum recording time for a flash disk can vary depending on the data capacity of your
USB-C flash disk and the frame rate you choose. It should also be noted that the recording
duration for a flash disk can vary slightly between different manufacturers and whether the
storage media is formatted as exFAT or Mac OS Extended.

Simple scenes containing less detail tend to require less data than more dense compositions.
The values in these tables assume shots with a high complexity, which means you may get
slightly longer record times depending on the nature of your shoot.

ULTRA HD
Blackmagic Blackmagic Blackmagic Blackmagic
USB Flash Disk Frame Rate RAW 3:1 RAW 5:1 RAW 8:1 RAW 12:1
Duration Duration Duration Duration
23.98 164 mins 274 mins 436 mins 652 mins
24 164 mins 273 mins 436 mins 651 mins
25 158 mins 262 mins 419 mins 625 mins
1TB
30 131 mins 219 mins 349 mins 522 mins
50 79 mins 131 mins 210 mins 314 mins
60 65 mins 109 mins 175 mins 262 mins

Constant quality settings for Q0 and Q5 will display varying record time remaining durations.
The estimated duration for QO is similar to constant bitrate 3:1, and Q5 will display a similar
duration to 12:1, however, as the estimated duration updates every 10 seconds while recording,
the best way to gauge how much recording time you have is to record for 20 seconds and
monitor the duration in the media area of the HUD display.
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Trigger Record

Blackmagic Micro Studio Camera 4K G2 automatically sends a signal via the HDMI output that
will trigger recording when connected to equipment that supports the trigger record feature,
such as Blackmagic Video Assist.

This means that when you press record on your camera, your external recorder also starts
recording and stops when you stop recording on the camera. Your camera also outputs
timecode via HDMI, which means the clips recorded on your external recorder has the same
timecode as the clips recorded in your camera.

If your external recorder supports trigger recording, you will need to enable it. This can usually
be enabled via its settings menu.

Triggering Record using ATEM Mini or ATEM SDI

Recocd When recording ISO files from an ATEM Mini
or ATEM SDI Extreme or Pro model switcher,
you can also trigger record on all connected
Blackmagic Micro Studio 4K G2 cameras.

00:00:04

For example, the ‘record stream’ palette in ATEM
Software Control has a checkbox labeled ‘record
in all cameras’. When this checkbox is enabled
and you click or press record, all connected
cameras will start recording as well. This means
you only have to click or press one button to start
recording on all cameras simultaneously.

Refer to the ATEM Mini or ATEM SDI manual for
more information.

Frame Rate

Project Frame Rate 24 fps

Off Speed Recording Off

Project Frame Rate

The project frame rate provides a selection of frame rates commonly used in the film and
television industry. For example, 23.98 frames per second. This frame rate is normally set to
match your playback speed and audio sync used in your post production workflow and delivery
requirements.

Eight project frame rates are available, including 23.98, 24, 25, 29.97, 30, 50, 59.94 and
60 frames per second.
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Off Speed Recording

By default, the project and sensor frame rates are matched for a natural playback speed.
However, switching ‘off speed recording’ to ‘on’ lets you set your sensor frame rate
independently.

Off Speed Frame Rate
When ‘off speed recording’ is enabled, select ‘off speed frame rate’ from the menu and press
‘set’. You can then use your camera’s arrow buttons to set the sensor frame rate.

The sensor frame rate sets how many actual frames from the sensor are recorded every
second, and frame rate will affect how fast or slow your video will play back at your set project
frame rate.

For more information about off speed frame rates, see the ‘frames per second’ section in the
‘HUD controls’ section of this manual.

Timelapse
limelapse
Timelapse On

Capture One Frame Every 50s

Timelapse
This setting activates the Timelapse feature.

Capture One Frame Every
When the Timelapse feature is enabled, use this setting to automatically record a still frame at
the following intervals:

Frames 2-10
Seconds 1-10, 20, 30, 40, 50
Minutes 1-10

For example, you can set the camera to record a still frame every 10 frames, five seconds,
30 seconds, five minutes etc.

The timelapse feature offers many creative options. For example, setting a two frame timelapse
interval gives your recorded video a high speed effect when played back.

Start recording by pressing your camera’s record button. When you press the button again to
stop recording, the timelapse sequence is saved as one single clip, matching the codec and
frame rate set in your camera. This means you can drop the timelapse sequence into your post
production timeline just like any other clip you have recorded.

50—

26:14

Timelapse mode is indicated by an
icon over the ‘record’ button
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Detail Sharpening

Detail Sharpening On

Detail Sharpening Level Low

Detail Sharpening
This setting enables the detail sharpening feature.

Detail Sharpening Level
Use this setting to sharpen the image. When sharpening is enabled, decrease or increase the
level of sharpening by selecting ‘low’, ‘medium’ or ‘high’.

When enabled, sharpening will be applied to the HDMI and SDI outputs, but will not be
recorded via USB-C. This is because you will have more options and greater control over your
image using the sharpening tools in DaVinci Resolve.

Drop Frame

If Media Drops Frame Alert

If Media Drops Frame

Use this setting to configure the behavior of your camera when dropped frames are detected.
When set to ‘alert, recording continues with dropped frames. When set to ‘stop recording,” your
camera stops recording if dropped frames are detected. This can prevent you wasting time
shooting unusable footage if you don’t notice the dropped frame indicator.

Color

-

Apply LUT in File On

Gamut Compression On

Apply LUT in File

When the ‘apply LUT in file’ setting is set to ‘on’ your Blackmagic Micro Studio Camera 4K G2
will embed a LUT into the Blackmagic RAW file you are recording. The LUT is saved into the
header of the file and can easily be applied to the clip in post production without needing

to handle a separate file. The clip will open in Blackmagic RAW Player and DaVinci Resolve
with the LUT applied. The LUT can easily be toggled ‘on’ or ‘off’ but will always travel with the
Blackmagic RAW file as it is written into the clip itself.

DaVinci Resolve also has an ‘apply LUT’ checkbox in the RAW settings palette for enabling or
disabling the 3D LUT in the Blackmagic RAW file. The ‘Apply LUT’ setting in DaVinci Resolve is
the same setting as in the camera. This means that when shooting you can direct the colorist
to use the LUT by setting it in the camera, but they can switch it off easily in DaVinci Resolve by
deselecting the ‘apply LUT’ checkbox.
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Gamut Compression

The ‘gamut compression’ setting is enabled by default and allows you to choose whether you
want to compress and desaturate extreme colored highlights to stay within the display color
space as they approach clipping.

This setting will affect the image sent from your camera’s SDI and HDMI outputs as well as the
recorded files. When shooting using Blackmagic RAW the ‘gamut compression’ setting is able to
be adjusted in the RAW decode tab in the color page of DaVinci Resolve.

Turning this setting ‘off’ will allow colors to clip in a more saturated manner but can cause
some color fringing from strong saturated monochromatic light sources like LEDs in some
extreme cases.

Clips are always recorded to your USB-C flash disk using Blackmagic RAW. The table below
shows an example of the file naming convention:

A001_08151512_CO001.braw Blackmagic RAW Filename
A001_08151512_CO01.braw Camera index
A001_08151512_CO01.braw Reel Number
A001_08151512_COO01.braw Month
A001_08151512_C001.braw Day
A001_08151512_CO001.braw Hour
A001_08151512_CO001.braw Minute
A001_08151512_C001.braw Clip Number

When you are recording camera ISO files from an ATEM Mini ISO or ATEM SDI ISO model
switcher, the clips’ file name will be determined by the ‘record stream’ palette in ATEM Software
Control. This means that the files can be identified and linked when the ATEM project is opened
in DaVinci Resolve.

For more information, please refer to the ‘ATEM Mini’ or ‘ATEM SDI’ manual which can be
downloaded from the Blackmagic Design support center at www.blackmagicdesign.com/support

The ‘monitor’ tab lets you adjust status text, overlays, and other monitoring options for your
camera’s HDMI output.

The SDI output on your Blackmagic Micro Studio Camera 4K G2 is always a clean
feed.
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Monitor

[;] Monitor >
HDMI
Clean Feed Off
Display 3D LUT On
Zebra Off
Focus Assist Off
Frame Guides Off
Grid Off

Clean Feed

Switch the ‘clean feed’ setting to ‘on’ to disable all status text and overlays for the HDMI output.
When ‘clean feed’ is enabled, LUTs will still be applied to the HDMI output. To disable LUTs,
switch the ‘display 3D LUT’ option to ‘off” in the ‘monitor’ menu.

Itis a good idea to switch ‘clean feed’ on when connected to an ATEM Mini switcher or any
external recorders connected via HDMI when using a multicam setup.

Display 3D LUT

Your Micro Studio Camera 4K G2 can apply a 3D LUT to the HDMI output to approximate the
look of color graded footage. This is especially useful when shooting with ‘film’ dynamic range
as it can produce an intentionally ‘flat’ low contrast image.

For more information on loading and using 3D LUTs, see the ‘LUTs’ section of this manual.

Zebra

Use the ‘zebra’ setting to toggle zebra guides on or off for the HDMI output. For more
information on zebra guides and setting zebra levels, see the ‘HDMI monitor options’ section in
this manual.

Focus Assist
Enable ‘focus assist’ to switch focus assist on the HDMI output. For more information on focus
assist and setting focus assist levels, see the ‘HDMI monitor options’ section in this manual.

Frame Guides

Enable ‘frame guides’ to switch frame guides on for the HDMI output. For more information
on frame guides and choosing different guides, see the ‘HDMI monitor options’ section in
this manual.

Grid
Use the ‘grid’ setting to enable a rule of thirds grid for the HDMI output. For more information on
the rule of thirds grid, see the ‘HDMI monitor options’ section in this manual.
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[;] Monitor >

Safe Area Guide Off
False Color Off
Status Text Off
Display Cinematographer
Zebra Level 95%

Safe Area Guide

Enable the ‘safe area’ setting to switch on safe area overlays for the HDMI output. For more
information on the safe area guide, see the ‘HDMI monitor options’ section in this manual.

False Color

Use the ‘false color’ setting to enable false color exposure assistance for the HDMI output. For
more information, see the ‘HDMI monitor options’ section in this manual.

Status Text

This setting can be useful to hide the status text and meters on your camera’s HDMI output,
leaving only the information necessary to compose or direct a shot. Overlays such as frame
guides, grids, focus assist and zebra remain visible, if enabled.

Display

As well as displaying information such as ISO, white balance, and aperture that is useful to a
camera operator or cinematographer setting up individual shots on that camera. Your camera’s
HDMI output can also show information useful to a director or script supervisor who is keeping
track of multiple shots or cameras.

01:02:17:1%

Setting ‘display’ to ‘director’ in the HDMI monitor settings changes the text overlay to show the
following information.

- FPS
Displays the currently selected frames per second for the camera. If off speed frame rate is
disabled, only the project frame rate is shown. If an off speed frame rate is being used, the
sensor frame rate is shown, followed by the project frame rate.
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- CAM
Displays the camera index as set in your camera’s slate. For more information, see the
‘slate’ section.

= DURATION DISPLAY
Displays the duration of the current clip while recording, or the last recorded clip in the
following format: hours:minutes:seconds.

* REEL, SCENE, TAKE
Displays the current reel, scene and take. For more information on reels, scenes, takes and
their labeling conventions, refer to the ‘slate’ section.

= DYNAMIC RANGE
The bottom left hand corner of the monitor displays the currently applied LUT, if applied to
that output. If no LUT is applied, ‘film’ or ‘video’ dynamic range is displayed.

= TIMECODE
The bottom right of the monitor displays your camera’s timecode, in the following
format: hours:minutes:seconds:frames.

Zebra Level
Use this setting to set the exposure level that zebra appears on the HDMI output. There are
eight zebra level presets available, from middle gray through to 100 percent exposure.

[;] Monitor 2
Focus Assist Type Peaking
Focus Assist Color Red
Focus Assist Level 50
Frame Guide Type 2.40:1
Safe Area Size 50%
Guides Opacity 50%
Guides Color White
Grids Thirds

Focus Assist Type
Your Micro Studio Camera 4K G2 has two focus assist modes, ‘peaking’ and ‘colored lines.’

Peaking

When ‘peaking’ style focus assist is selected, areas of the shot that are in focus are heavily
sharpened in your HDMI output, but not in the recorded image itself. This causes focused
parts of your shot to ‘pop’ out of the softer background on screen. As no additional overlays
are used, this can be a very intuitive way to tell when focus is dialed in, especially when the
subject you're focusing on is physically well separated from other elements in shot.

Colored Lines

When ‘colored lines’ style focus assist is selected, a colored line is superimposed around
the parts of the image that are in focus. This can be a little more intrusive than ‘peaking’
style focus assistance as the lines are drawn over your image, but especially in busy shots
with a lot of visible elements, it can be a precise focus tool.
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Focus Assist Color

Use this setting to change the color of focus line overlays when using ‘colored lines’ style focus
assistance. Changing the focus line color can make it easier to tell focus assistance lines apart
from your image. The available options are ‘white, ‘red, ‘green, ‘blue’ and ‘black’’

Focus Assist Level

To set the level of focus assistance for your HDMI output, use your camera’s arrow buttons to
move the slider from left to right.

Frame Guide Type
Open the ‘frame guide type’ menu setting to see the frame guide options. The options are
detailed in the ‘HDMI monitor options’ section of this manual.

Safe Area Size

To adjust the size of the safe area overlay, use your camera’s arrow buttons to adjust the safe
area guide percentage. This percentage indicates the size of the safe area in relation to the
image frame. Most broadcasters require a 90% safe area.

Guide Opacity
Use the ‘guide opacity’ menu setting to choose the opacity of the areas blocked out by frame
guides on your HDMI output. The options are 25%, 50%, 75% and 100%.

Guides Color
Use the ‘guides color’ menu setting to choose a color for the guides.

Grids
To set which combination of grids and crosshair you want to display on your camera’s HDMI
output, select the ‘thirds’, ‘horizon’, ‘crosshair’ or ‘dot’ options in this setting.

For more information, see the ‘grids’ guide in the ‘HDMI monitor options’ section.

SDI Output

SDI Output 1080p

3G-SDI Output Level B

SDI Output

Your camera’s 12G-SDI output supports 2160p, 1080p and 1080i independently of your
recording resolution. When set to 2160p or 1080p the video standard will match your camera’s
project frame rate.

Interlaced HD is available on your SDI output when your project frame rate is set to 50p, 59.94p
or 60p and this will be sent as 1080i50, 59.94 or 60 accordingly.

3G-SDI Output

You can change the 3G-SDI output standard to maintain compatibility with equipment that can
only receive level A or level B 3G-SDI video. This option will only be available when you are
operating in 50, 59.94 or 60 frames per second and outputting 1080p.

Settings

47



The ‘audio’ menu lets you adjust the audio input and monitoring settings on your
Blackmagic Micro Studio Camera 4K G2.

Audio settings for your camera are divided between channels 1and 2. You can map each audio
channel to a different source, as well as adjusting various settings such as level control.

Audio
A Audio >
CH 1 Source 3.5mm Left - Mic
CH 1 Level 0.0dB
CH 2 Source 3.5mm Right - Mic
CH 2 Level 0.0dB
Audio Meters VU (-18dBFS)

Channel Source

Use the ‘CH 1 Source’ and ‘CH 2 Source’ menus to select your source for each audio input. You
can choose to record from your camera’s internal microphones or from an external microphone
connected via the 3.5mm microphone input.

Channel Level

Use your camera’s arrow buttons to adjust the recording levels of your chosen 1and 2
audio sources.

Audio Meters

Audio Meters
VU (-20dBFS)
PPM (-18dBFS)

PPM (-20dBFS)

You can select from VU or PPM meter types. While the VU meter has now become
standardized, PPM and loudness meters provide scaling systems and measurements for
perceived loudness.

VU This meter averages out short peaks and troughs in your audio signal. It's mostly
used to monitor peaks in a signal, however, because of its averaging capability it can

also be used to monitor the perceived loudness of your audio.

PPM This meter displays a ‘peak hold’ feature that momentarily holds the signal peaks,
and a slow fall back so you can easily see where your audio is peaking.
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The ‘storage’ menu displays media connected to your Blackmagic Micro Studio Camera 4K G2.
You can also use this menu to format a connected USB-C flash disk.

[ Storage >
Media 1 USB: SanDisk 250GB
Format Media >

Media 1

Displays the USB-C flash disk that your camera is set to record to. If you have more than
one USB-C flash disk connected to your camera, use this menu to select a different disk for
recording.

Format Media
USB-C flash disks can be formatted directly by the camera or via a Mac or Windows computer.

Preparing Media on Blackmagic Micro Studio Camera 4K G2:
Using the arrow and set buttons, select format media and press ‘set’.

Use the arrow buttons to select the drive you want to format and press ‘set’. On the next
page select ‘Mac OS Extended’ or ‘exFAT’ and press ‘set’.

A confirmation screen will ask you to confirm your selection, select ‘format’ to continue or
‘cancel’ to return to the previous screen.

Format SSD to Mac OS Extended?

This will erase all data from
your drive.

AN

This action cannot be undone.

A formatting message and progress bar will be displayed. Once completed, select ‘ok’.

You camera will format USB-C flash disks as HFS+, this is also known as Mac OS X Extended
and is the recommended format as it supports ‘journaling’. Data on journaled media is more
likely to be recovered in the rare event that your storage media becomes corrupted. HFS+ is
natively supported by Mac. exFAT is supported natively by Mac and Windows without needing
any additional software but does not support journaling.

Preparing Media on a Mac

The Disk Utility application included with the Mac operating system can format your USB-C
flash disks in the HFS+ and exFAT formats.
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Make sure you back up anything important from your media as all data will be lost when it is
formatted.

To format your disk:

Connect the USB-C flash disk to your computer and dismiss any message offering to use
your media for Time Machine backups.

Go to applications/utilities and launch Disk Utility.
Click on the disk icon for your USB-C flask disk and then click the ‘erase’ tab.
Set the ‘format’ to ‘Mac OS extended ( journaled) or ‘exFAT".

Type a ‘name’ for the new volume and then click ‘erase’. Your USB-C flash disk will quickly
be formatted and made ready for use with your camera.

® Disk Utility

{' \ Drive_01

Er
Era
can

Name: | Drive_01

Format:  Mac OS Extended (Journaled)

Cancel Erase USB Externad Pt

cailable 24676 GB {138 MB purgeabls) | Connection:

8 | Davico

Preparing Media on a Windows PC

Windows PCs provide a ‘format’ option when you right click on the drive. Make sure you back
up anything important from your USB-C flash disk as you will lose everything on it when it is
formatted.

To format your disk:
Connect a USB-C flash disk to your computer.

Open the start menu or start screen and choose computer. Right-click on your USB-C
flash disk.

From the contextual menu, choose ‘format’.
Set the file system to exFAT and the allocation unit size to 128 kilobytes.
Type a volume label, select ‘quick format’ and click ‘start’.

Your media will quickly be formatted and made ready for use with your camera.
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Format DRIVE_O1 (D2) X
Capacity:
119 GB v

File system

exFAT ~

Allocation unit size
128 kilobytes ~

Restore device defaults

Volume label
DRIVE 01

Format options
Quick Format

Start Close

Use the ‘format’ feature in Windows to
format Your camera’s storage media

Choosing a fast USB-C flash disk

USB-C flash disks are designed to offer fast, affordable storage for a wide range of devices and
are readily available from a variety of consumer electronics outlets. It's important to note that
film making is only one part of the USB-C flash disk market, so choosing the best drive is vital to
making sure you have enough speed to record Ultra HD footage.

For the most up to date list of recommended USB-C flash disks please go to
www.blackmagicdesign.com/support.

Important Notes About USB-C flash disk Speed

Some models of USB-C flash disk can’t save video data at the speed the manufacturer
claims. This is due to the disk using hidden data compression to attain higher write
speeds. This data compression can only save data at the manufacturer’s claimed speed
when storing data such as blank data or simple files. Video data includes video noise
and pixels which are more random so compression will not help, therefore revealing the
true speed of the disk.

Some USB-C flash disks can have as much as 50% less write speed than the
manufacturer’s claimed speed. So even though the disk specifications claim a USB-C
flash disk has speeds fast enough to handle video, in reality the disk isn’t fast enough
for real time video capture.

Use Blackmagic Disk Speed Test to accurately measure whether your USB-C flash

disk will be able to handle high data rate video capture and playback. Blackmagic Disk
Speed Test uses data to simulate the storage of video so you get results similar to what
you'll see when capturing video to a disk. During Blackmagic testing, we have found
newer, larger models of USB-C flash disk and larger capacity USB-C flash disks are
generally faster.

Blackmagic Disk Speed Test is available from the Mac app store. Windows and Mac
versions are also included in Blackmagic Desktop Video, which you can download
from the ‘capture and playback’ section of the Blackmagic Design support center at
www.blackmagicdesign.com/support.
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Setup Menu

The ‘setup’ menu contains your Blackmagic Micro Studio Camera 4K G2’s identification settings,
date and time settings, menu appearance options and other camera settings not directly linked
to recording or monitoring.

Setup

The ‘setup’ section contain the following settings.

£ Setup >

Name Studio 6 Micro Camera
Language English
Software 8.4
Hardware ID 3198FCO0
Drop Frame Timecode Off
Image Stabilization On
ATEM Camera ID 15
Color Bars Off

Name

Displays the name of your camera. You can set a custom name using Blackmagic Camera
Setup Utility. Refer to the ‘Blackmagic Cameras Setup’ section for more information.

Language
Blackmagic Micro Studio Camera 4K G2 supports 13 languages, including English, Chinese,
Japanese, Korean, Spanish, German, French, Russian, Italian, Portuguese, Turkish, Ukrainian
and Polish.

To select the language:
Once the setup menu is highlighted, press set.

Press the ‘down’ button to select language and press set.

Use the arrow buttons to select your language and press set. Once selected you will
automatically return to the setup menu.

Software

Displays the current software version installed on your Blackmagic Micro Studio 4K G2. Refer to
the ‘Blackmagic Cameras Setup’ section for more information on updating software.

Hardware ID

The ‘hardware ID’ indicator displays an 8 character identifier for your Blackmagic Micro Studio
Camera 4K G2. This is unique to each camera. A longer, 32 character version of this ID is also

included in the metadata for Blackmagic RAW. This can be useful for identifying which footage
came from a particular camera.
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Drop Frame Timecode

Use the ‘timecode drop frame’ option to use drop frame timecode when using NTSC project
frame rates of 29.97 and 59.94. Drop frame timecode skips a small number of frames from the
timecode at set intervals. This keeps your project timecode accurate despite each second not
containing a whole number of frames at NTSC frame rates.

Image Stabilization
Use this option to enable or disable image stabilization on lenses without a physical switch.

When using gyro stabilization in DaVinci Resolve, ensure this setting is disabled. For more
information on how to use gyro stabilization, refer to the ‘gyro stabilization’ section later in
this manual.

ATEM Camera ID

If you're using Micro Studio Camera 4K G2 with an SDI ATEM Switcher and want your camera
to receive tally signals from the switcher, you'll need to set the camera number on your camera.
This ensures the switcher sends the tally signal to the correct camera. The camera number can
be set to a value of 1-99 by using your camera’s arrow buttons. The default setting is 1.

When connected to an ATEM switcher via HDMI, you don’t need to worry about setting the
camera ID as the switcher can detect the input each camera is connected to and assign tally
data accordingly.

Color Bars

Outputting color bars rather than a preview image can be useful when connecting your Micro
Studio Camera 4K G2 to a switcher or external monitor. The appearance of your camera’s color
bars on your switcher or monitor confirms the connection, and you can perform basic monitor
calibration based on the colors of the bars. To turn on color bars for both the HDMI and SDI
outputs, simply set the color bar setting to ‘on’.

Date and Time

Auto Set Date and Time Off
NTP time.cloudflare.com
Date 29/10/2023
Time 07:06
Time Zone GMT +10:00

Auto Set Date and Time

Your Micro Studio Camera 4K G2’s date and time are used for time of day timecode if an
external timecode source is not connected. Your camera’s date and time settings can be set
automatically or manually.

To set your camera’s time and date automatically toggle the ‘auto set date and time’ setting to
‘on’. Your camera will automatically update the date and time when connected to a network via
Ethernet, or the next time you update your camera. The camera’s default network time protocol
server is time.cloudflare.com You can also manually enter an alternate NTP server using
Blackmagic Camera Setup, refer to the ‘Using Blackmagic Camera Setup’ section later in this
manual for more information.
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To manually set the date and time, toggle the ‘auto set date and time’ setting to ‘off” and use the
‘date’, ‘time’ and ‘time zone’ menu options to make adjustments. The date format is day, month,
year and the time format is 24 hour.

Menu

Use the menu settings to adjust the location and appearance of the menu on the connected
HDMI display.

Appearance Light
Opacity 100%
Position Bottom Left

Appearance

Set your camera’s onscreen menu to dark or light mode. Light mode will offer more contrast
when shooting in low light conditions.

Menu Appearance Menu Appearance

Dark

Light v

Opacity
Adjust the levels to reduce the opacity of the menu overlay on the connected display from the
default 100% to 20%.

Position

The menu overlay will default to the bottom left hand corner of the screen. To move the menu to
a different location, select ‘position” and press the ‘set’ button. Now you can select the top left,
top right, bottom left or bottom right corner of the screen.

Shutter

Measurement Shutter Angle

Flicker Free Based On 50Hz

Measurement

Use this setting to select whether to display shutter information as ‘shutter angle’ or
‘shutter speed’.

It's worth mentioning that when using shutter angle, the shutter conforms to the frame rate.
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For example, 180 degrees produces the same motion blur, no matter which frame rate you
use. When using shutter speed, however, the shutter is given an absolute value determined
independently of the frame rate, so the results differ if you change the frame rate.

Flicker Free Based On
Use this setting to change the mains power frequency your camera uses to calculate flicker free
shutter settings.

When shooting under lights, your shutter can affect the visibility of flicker. Your Blackmagic
Micro Studio Camera 4K G2 automatically calculates a flicker free shutter value for your

current frame rate and suggests up to three shutter values. Shutter values are affected by the
frequency of the local mains power supply used to drive those lights. In most PAL countries, this
frequency is 50Hz, while NTSC countries typically use 60Hz power. Choose ‘50Hz’ or ‘60HZz’ to
set the right frequency for your region.

Characteristics of various light sources may still cause flicker even when using flicker free
shutter values. We recommend performing a test shoot when not using continuous lights.

Genlock

Reference Source Internal
Reference Timing Lines 7
Reference Timing Pixels 10

Reference Source

This setting is used to select the reference source. Your Blackmagic Micro Studio Camera

4K G2 can lock to an internal or external reference source, or to the reference signal in the
program input from an ATEM switcher. If you are using your camera with an ATEM Switcher’s
camera control function, you should always set your reference source to ‘program’ unless the
switcher itself and all connected cameras are set to an external reference.

Reference Timing
These settings allow you to manually adjust the reference timing on a line or pixel basis.

Zoom Demand

These settings are used to configure the optional Blackmagic Zoom Demand. These settings
are only active when you have Blackmagic Zoom Demand attached to your camera.

For information on attaching and using Blackmagic Zoom Demand, refer to the ‘Blackmagic
Zoom and Focus Demand’ section.

Setup Menu



Zoom Demand

Rocker Direction Normal
Dial Zoom Speed
Function 1 Record
Function 2 Quick Zoom
Function 3 Auto White Balance
Function 4 Frame Guides

Zoom Rocker Direction

You can change the direction of the focus wheel on focus demand by selection either ‘normal’
or ‘reverse’.

= Normal
The default zoom rocker direction. Push the zoom rocker to the right to zoom in and to the
left to zoom out.

* Reverse
When the zoom rocker direction is set to ‘reverse’ push the zoom rocker to the left to zoom
in and to the right to zoom out.

Blackmagic Zoom Demand has four zoom function buttons and a speed dial that you can map
to different functions.

SsepoSeusprg
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Zoom F1 Zoom F2 Zoom F3 Zoom F4 Speed Dial

To assign a different function to the speed dial or one of the zoom buttons choose ‘dial’ or a
button number from the Zoom Demand menu and press ‘set’. Next, choose a function using
your camera’s arrow buttons and press ‘set’.
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Your camera’s dial and function button parameter options include:

Speed Dial

Zoom Speed Iris Adjustment Focus Adjustment

Zoom Buttons 1-4

Record

Status Text

Auto White Balance

Zoom Point B

Focus Point B

Zoom and
Focus Point B

Quick Zoom

Color Bars

oIS

Zoom Point C

Focus Point C

Zoom and
Focus Point C

Auto Focus

Call

Still

Zoom Point D

Focus Point D

Zoom and
Focus Point D

Frame Guides

Auto lIris

Zoom Point A

Focus Point A

Zoom and Focus Point A

Focus Demand

These settings are used to configure the optional Blackmagic Focus Demand. These settings
are only active when you have Blackmagic Focus Demand attached to your camera.

For information on attaching and using Blackmagic Zoom Demand, refer to the ‘Blackmagic
Zoom and Focus Demand’ section.

Demand Direction Normal

Demand Direction

You can change the direction of the focus wheel on focus demand by selection either ‘normal’
or ‘reverse’.

* Normal
Turn the focus wheel clockwise to focus on subjects closer to the lens and
counterclockwise for subjects further away.

* Reverse
Turn the focus wheel counterclockwise to focus on subjects closer to the lens and
clockwise for subjects further away.

Tally Light

Tally Light LED On

LED Brightness Low
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Tally Light LED

In some shooting environments, for example a dimly lit location or an intimate theater
performance, you may want to disable the tally light on your camera. To disable the tally light,
simply set ‘tally light LED’ to ‘off".

LED Brightness

To set the brightness of the tally light LED, select ‘low, ‘medium,” or ‘high’ from the menu and
press ‘set’.

Network

These settings allow you to configure options such as choosing between connecting to a
network using DHCP or a static IP address. You can connect your camera to a network using a
USB-C to Ethernet adapter.

Protocol Static IP
IP Address 192.168.24.100
Subnet Mask 255.255.255.0
Gateway 192.168.24.1

Protocol

Blackmagic Micro Studio Camera 4K G2 is shipped set to DHCP, so once connected, your
network server will automatically assign an IP address and no other network settings will need
to be adjusted. If you need to set a manual address, you can connect via a static IP.

With ‘protocol’ selected press the ‘set’ button to access the menu, select ‘Static IP’ and
press ‘set’.

IP Address, Subnet Mask and Gateway
Once Static IP is selected, you can enter your network details manually.

To change the IP address:
Use the arrow buttons to highlight ‘IP address’ and press the ‘set’ button.

Using the arrow buttons, adjust the IP address, press ‘update’ to confirm before adjusting
the next set of values.

When you have finished entering your IP address, you can repeat these steps to adjust the
Subnet Mask and Gateway. Once finished, press the ‘menu’ button to exit and return to the
home screen.
Calibration

Calibration

Pixel Recalibration

Motion Sensor Calibration
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Pixel Recalibration

The CMOS sensor used in your Blackmagic Micro Studio Camera 4K G2 is made up of millions
of pixels that respond to light. As a result, they become more visible and become what is known
commonly as hot pixels. All camera sensors, regardless of manufacturer, will develop this
variation in pixel brightness over time.

To solve this, your camera has a built in recalibration feature that you can run if you see any
pixels that are brighter than others.

To perform the pixel recalibration process:
Attach the lens cap.
Select ‘pixel recalibration’ and press ‘set’.

Select ‘recalibrate’ and press ‘set’ to confirm your choice.

The process takes approximately one minute to complete. When complete, select ‘ok’.

Motion Sensor Calibration

To calibrate the horizon meter, place your camera on a surface you know is level, select

‘motion sensor calibration” and press ‘set’, on the next screen confirm your choice by selecting
‘calibrate’. It is essential that you keep the camera stable during calibration, this is to ensure that
the recorded motion sensor metadata in the Blackmagic RAW files during filming is accurate.
The process takes approximately five seconds to complete.

The motion sensor data can be used in DaVinci Resolve to stabilize clips. Refer to the ‘gyro

stabilization’ section for more information.

Reset

Factory Reset e

Factory Reset
To reset the camera to its default factory settings, select ‘factory reset’. On the confirmation
page, select ‘reset’ to confirm this action.

Are you sure you want to
reset your Camera?

AN

This will revert all settings
to default values.

Cancel Reset

Select ‘reset’ to restore factory settings

Your camera erases any stored LUTs and presets, and resets all settings. It is a good practice
to export your presets to a USB flash drive as a backup before performing a factory reset. After
a factory reset, you can restore your presets quickly by importing them from the flash drive. It
is important to note that a factory reset also resets the horizon meter, so you should recalibrate
the motion sensor after a factory reset to help ensure its accuracy.
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3D LUTs

The ‘LUTS” menu lets you choose a built-in LUT as well as import and export 3D LUTs to your
Blackmagic Micro Studio Camera 4K G2.

@ LUTS >
Gen 5 Film to Extended Video e
Gen 5 Film to Rec 2020 Hybrid...

Gen 5 Film to Rec 2020 PQ G...

Gen 5 Film to Video

Manage LUTs
Import 5
Export >
Delete >

Introducing 3D LUTs

3D LUTs can be applied to your camera’s HDMI output and Blackmagic RAW files. LUTs work
by telling your camera what color and luminance output to show for a particular color and
luminance input. For example, a LUT may tell your camera to display a vibrant, saturated blue
when it receives a relatively dull blue input. This can be useful when shooting Blackmagic RAW
footage, or using ‘film’ dynamic range, both of which have an intentionally undersaturated, ‘flat’
appearance. By applying a LUT, you can get an idea of what your footage will look like after it
has been graded.

It is easy to create 3D LUTs using DaVinci Resolve or other color correction software, and LUTs
are available online from a variety of sources. Up to thirty 17 point or 33 point 3D LUTs up to 1.5
megabytes each can be stored on the camera. Once loaded, you can choose to display a given
LUT on your camera’s HDMI output.

Your Blackmagic Micro Studio Camera 4K G2 supports 33 point 3D LUTs in .cube format created
in DaVinci Resolve and 17 point 3D LUTs converted to Resolve .cube format via LUT conversion
programs. Your camera processes 3D LUTs using high quality tetrahedral interpolation.

Built-in LUTs
A number of built in LUTs are provided that allow you to preview different looks when shooting
in ‘film” dynamic range or Blackmagic RAW.

Your camera provides LUTs that are specific to Gen 5 color science:

Gen 5 Film to Extended Video

Displays a wider dynamic range than the ‘film to video’ LUT, and applies a mild contrast
change with a smooth roll off in the highlights.

Gen 5 Film to Rec 2020 Hybrid Log Gamma

Displays a gamma curve that is suitable for HDR screens and compatible with standard
dynamic range screens.

3D LUTs
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Gen 5 Film to Rec 2020 PQ Gamma

Displays a gamma curve that is based on what we can perceive with our eyes, for efficient
encoding of HDR images.

Gen 5 Film to Video

Similar to the REC 709 color standard for high definition video, and has a high level of
contrast and saturation. You may find this setting useful when using Blackmagic Micro
Studio Camera 4K G2 alongside other broadcast cameras using the REC 709 color space.

Applying a LUT

To apply a LUT, use the arrow buttons to select the LUT you want to use and press ‘set’. To
display the loaded LUT on your camera’s HDMI output, switch on ‘display 3D LUT’ in the monitor
menu. See the ‘monitor settings’ section for more information. To read more about applying
LUTs to Blackmagic RAW files, refer to the ‘record settings’ section.

Manage LUTs

Use the ‘manage LUT’ menu to import, export or delete LUTs.

Import
Export

Delete

Importing LUTs

To import a 3D LUT, select ‘import” and press ‘set’. On the next screen select the USB-C drive
where your LUT is stored.

Your camera searches the root directory and ‘3DLUTSs’ folder on your selected media, and lists
available LUTs. Any LUTs you have saved elsewhere are not visible.

Use your camera’s arrow buttons to select a LUT to import and press ‘set’. It’s worth noting that
if you want to import a new LUT but all 17 3D LUT slots are full, you need to delete an existing
LUT to make space.

If the LUT you want to import has the same name as a LUT already saved to your camera, you
can choose to overwrite the existing LUT or keep both.

NOTE If you have trouble importing a LUT, it may be the wrong size. You can use a
LUT editor like Lattice to check its size, or open it in any text editor on your computer.
Next to the tag ‘LUT_3D_SIZE’ is a number indicating the LUT’s size. If this value is not
17 or 33, you can use Lattice to resize your 3D LUT to 17 points.

Exporting LUTs

To export a LUT to a USB-C flash disk, select ‘export’, choose the LUT you want to export and
press ‘set’. On the next screen confirm the export location for the LUT.

If a LUT with the same name is already present, choose whether to overwrite the LUT or keep
both. The camera exports the LUT to a ‘3DLUTS’ folder.

3D LUTs
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Deleting LUTs

To delete LUTs you are no longer using or make room for more, select ‘delete’ from the menu.
On the next screen select the LUT you want to delete and press ‘set’. When prompted to
confirm your choice, select ‘delete’ and press ‘set’.

Embedded 3D LUTs

When a 3D LUT is used while shooting Blackmagic RAW on Blackmagic Micro Studio Camera
4K G2, the selected LUT will be embedded into the Blackmagic RAW file that you are recording.
The 3D LUT is actually saved with your recorded files in the header of the .braw file, and can
easily be applied to footage in post production without needing to handle a separate file.

So when Blackmagic RAW files are delivered to an editor or colorist, they will be able to easily
access the LUT that was used while filming, which greatly reduces the possibility that the wrong
3D LUT could be applied to a clip. They can then choose whether to apply the 3D LUT when
editing or color grading the footage, and can disable the 3D LUT at any time.

When the ‘apply LUT in file’ switch is set to ‘on’ in the record menu, the recorded clip will open
in Blackmagic RAW Player and DaVinci Resolve with the chosen 3D LUT already applied to it.

The 3D LUT can then be easily toggled ‘on’ or ‘off” but will always travel with the Blackmagic
RAW file as it is written into the clip itself. DaVinci Resolve also has an ‘Apply LUT’ switch in the
RAW settings palette for enabling or disabling the 3D LUT in the Blackmagic RAW file.

The ‘Apply LUT’ setting in DaVinci Resolve is the same setting as in the camera. This means that
when shooting you can direct the colorist to use the LUT by setting it in the camera, but they
can switch it off easily in DaVinci Resolve by setting ‘Apply LUT’ to ‘off’.

Presets

The ‘presets’ menu lets you save and recall a complete collection of settings for your
Blackmagic Micro Studio Camera 4K G2. This is very useful when one camera is used for
multiple projects. For example, you may use your camera for a variety of different shoots with
very different settings between types of projects. Your camera’s ‘presets’ function lets you
save the setup for a particular project or type of shoot and come back to it quickly and easily
when required.

You can also import and export presets. Simply set up one Blackmagic Micro Studio Camera 4K

G2 to suit your project, then export that preset for all the other cameras on your production.

Managing Presets
This menu lets you create, import, export and delete presets on your camera.

H? Presets >
Create

Upc >
Import >
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Creating and Loading Presets

To save a new preset using your camera’s current settings, select ‘create’ from the manage
presets menu and press ‘set’. The new preset will appear above the ‘manage presets’ menu,
presets are named in the order they are created starting from ‘preset 1°.

To load a saved preset, simply select it from the ‘manage presets’ menu and press the ‘set’
button. A tick will appear next to the loaded preset.

You can update a preset by selecting ‘update’ and choosing the preset you want to update with
your camera’s current settings. Select ‘update’ to confirm your choice.

Importing Presets

To import a preset from a USB-C flash disk, select ‘import’ from the ‘presets’ menu. On the next
screen, select the USB-C flash disk that contains the preset you want to import and press the
‘set’ button.

Your camera searches the root directory and ‘presets’ folder on your selected media, and lists
all the available presets. Any presets you have saved elsewhere are not visible.

Use your camera’s arrow buttons to select a preset, then press ‘set’ to confirm your selection
and copy it to the next available slot on the camera.

NOTE If all your camera’s preset slots are full, the import menu will not be available.
You will need to delete an existing preset to make room.

If the preset you want to import has the same name as a preset already saved to your camera,
you can choose to replace the existing preset or keep both.

Exporting Presets

To export a preset to a USB-C flash disk, select ‘export’ from the presets menu. On the next
screen, select the preset that you want to export and press ‘set’. Confirm the USB-C drive you
want to export the preset to and press ‘set’, if the preset you're exporting has the same name
as a preset already stored on the USB-C drive, you can choose to replace the existing preset or
keep both.

Deleting Presets

To delete a preset, select the ‘delete’ option from the presets menu. On the next screen select
the preset you want to delete and press the ‘set’ button. When prompted to confirm your
selection, select ‘delete’ and press ‘set’.

Presets
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Entering Metadata

Metadata is information saved inside your clip, such as take numbers, camera settings and
other identifying details. This is extremely useful when sorting and processing footage in post
production. For example, take, shot and scene numbers are essential organizational tools, while
lens information can be used to automatically remove distortion or better match VFX assets

to plates.

Your Blackmagic Micro Studio Camera 4K G2 automatically saves some metadata to each clip,
such as camera settings, timecode, date and time. You can use your camera’s slate to add many
additional details.

Press the ‘menu’ button and use the arrow keys to navigate to the ‘slate’ menu.

The ‘slate’ menu is divided into ‘clips’, ‘project’ and ‘lens data’ sections. The ‘clip’ section
contains information that may vary clip by clip, while ‘project’ contains camera ID information
that stays common between clips. The ‘lens data’ section contains lens type and iris information
for the lens fitted to your camera.

Metadata entered into the slate is viewable on your camera’s HDMI output when
‘display’ is set to ‘director’ in the ‘monitor’ menu. See the ‘monitor menu’ section of this
manual for more information.

Clip
In standby mode, when your camera is ready to record, clip metadata will be saved to the next

recorded clip. You can use the ‘good take last clip’ button to apply a ‘good take’ tag to the most
recently recorded clip.

i Slate >
Clip
Slate For Next Clip
Reel 1
Scene 10
Scene Type BCU
Take 2
Auto Take On
Take Type VEX
Good Take Last Clip Off
Scene Location Internal
Scene Time Day
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Slate for

This setting shows the clip which the metadata currently displayed in the ‘clip’ applies to.
In standby mode, this refers to the next clip that will be recorded.

Reel
Displays the current reel.

To adjust the reel number, press ‘set’ and use your camera’s arrow buttons to select a new
number. Press ‘set’ to confirm your choice.

Scene

The ‘scene’ indicator displays the current scene number. To adjust the scene number, press
‘set” and use your camera’s arrow buttons to select a new number. Press ‘set’ to confirm
your choice.

Scene numbers range from 1to 999.

Scene Type
The ‘scene type’ option lets you add information about the shot type.

There are six available options:

ws wide shot

MS medium shot
MCU medium close up
CuU close up

BCU big close up
ECU extreme close up

Take

The ‘take’ indicator shows the take number for the current shot. To adjust the take number,
select ‘take’ and press ‘set’, then use the up or down arrows to change the take number. Press
‘set’ to confirm your selection.

When the ‘scene’ number changes the ‘take’ number reverts to ‘1.

Auto Take
When ‘auto take’ is set to ‘on’ the take number will automatically advance.

Take Type
You can use the ‘take type’ menu to add a description to the take. The take types available are:

‘Pick up.” This refers to a reshoot of a previous take to add additional material after
principal photography has wrapped.

P/U

VFX ‘Visual effects.’ This refers to a take or shot for visual effect use.

'Series.' This refers to a situation in which multiple takes are shot while the camera is
kept running.

SER
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Good Take Last Clip

To apply a ‘good take’ tag to the last recorded clip, select ‘good take last clip” and press your
camera’s ‘set’ button.

Adding a ‘good take’ tag to a clip makes it easy to identify good takes in DaVinci Resolve.

Scene Location
Use the ‘scene location’ menu to add an ‘interior’ or ‘exterior’ tag to the next clip.

Scene Time
Use the ‘scene time’ menu to add a ‘day’ or ‘night’ tag to the next clip.

Project

‘Project’ metadata always refers to your project as a whole and is independent of clip numbers.

Camera A

Camera

Displays a single letter camera index. You can change the camera index to a letter from A-Z or a
number from 1-9.

Lens Data

These settings display information about the current lens fitted to your camera. Many electronic
lenses automatically supply information such as the lens model, aperture and focal length.

Lens Type OLYMPUS M.12-40mm
Iris 20

Reset Lens Data

Lens Type

If you are using a lens with in built electronics that communicate with your camera, you can see
the lens model information here.

Iris
Shows the iris aperture setting at the start of your clip.
This information is displayed in f-stops if supplied automatically.

Reset Lens Data

You can use this option to clear lens data in the ‘lens data’ menu. All lens data will be cleared
and repopulated with any lens data automatically provided by the currently fitted lens.

Entering Metadata
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Your Blackmagic Micro Studio Camera 4K G2 automatically records pan, tilt and roll data
captured by an internal motion sensor. This data is also known as gyro data, which DaVinci
Resolve can then use to stabilize shots.

It's important to calibrate your camera’s motion sensor prior to recording to ensure that the
recorded gyro data is accurate. You can find more information in the ‘setup menu’ section under
‘motion sensor calibration’.

Enabling Gyro Stabilization

To enable gyro stabilization you will need to make sure your lens’s optical image stabilization is
turned off. If the lens you are using does not have a physical switch to turn optical stabilization
off, you can disable lens stabilization in your camera’s ‘setup’ settings.

To disable lens stabilization:
In your camera’s ‘setup’ menu, navigate to ‘image stabilization’.

Press ‘set’ to switch image stabilization to ‘off”.

{:} Setup >
Drop Frame Timecode Off
Image Stabilization Off
ATEM Camera ID 15
Color Bars Off

Press ‘menu’ to return to the home screen.

NOTE For gyro stabilization to work at its best, it requires accurate lens focal length
information which is included in the metadata that is automatically recorded when
using most micro four thirds lenses.
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Applying Gyro Stabilization in DaVinci Resolve
After importing your clips and setting them up on a timeline:

Go to the ‘edit’ page’s inspector window and scroll down to ‘stabilization’.
Set the stabilization mode to ‘camera gyro’.
Click ‘stabilize’.

A progress bar will let you know when the stabilization is complete.

Stabilization

Stabilize
Mode Camera Gyro
Camera Lock

v Zoom

Strength

In the inspector window select ‘camera gyro’ to stabilize the clip using gyro data

You can enhance the results by shooting with narrow shutter angles to minimize
motion blur. For example, 45 degrees.
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Blackmagic Zoom and Focus Demands
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Blackmagic Zoom Demand and Blackmagic Focus Demand are optional accessories for
controlling focus and zoom when using compatible lenses with Blackmagic Micro Studio
Camera 4K G2. You can read more about compatible lenses later in this section.

Each unit attaches to a tripod handle on your tripod or camera pedestal. This lets you control
focus and zoom while simultaneously panning and tilting the camera using both hands.
Additional buttons and controls let you refine the speed and sensitivity of the zoom control and more.

Attaching to Tripod Handles
Each unit attaches to a tripod handle via their mounting brackets. Attach each unit to the
brackets via their rosette mounts.

To attach the demand units to their brackets, simply connect them together via their rosette
mounts and secure them by tightening the fastening knob.

\

Place the zoom demand or focus demand against their bracket’s rosette mount.

Tighten their fastening knob so the demand units are firmly attached to their brackets.

Now that the units are attached to the brackets, you can attach the brackets to the tripod arms.
One end of each bracket contains a ‘T’ shaped latch that hinges into a slot and is then tightened.

Blackmagic Zoom and Focus Demands
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Loosen the latch by unscrewing the latch knob in a counterclockwise motion. This will
release the 'T’ shaped latch.

With the latch open, place the bracket onto the tripod arm and clamp the bracket shut by
closing the latch into its fastening slot. Rotate the bracket to your preferred position on the
tripod arm.

Tighten the latch knob to secure the bracket to the tripod arm.

Connecting to Your Camera
Blackmagic Focus and Zoom Demands have two USB-C ports. This lets you use one unit
individually, or both units together.

Each unitis supplied with a 1 meter long USB-C cable which is connected directly from either of
your camera’s USB-C expansion ports to the demand unit’s ‘cam’ port.

If you are using both demand units, daisy chain them together by connecting the first unit to the
second unit via USB-C.

Blackmagic Blackmagic Blackmagic
Micro Studio Camera 4K G2 Focus Demand Zoom Demand

Daisy chaining allows for both units to be controlled using your camera’s USB-C port. For
example, connect a USB-C cable into your camera’s expansion port and connect the other end
of the cable into the focus demands ‘cam’ port. With a second cable, plug the focus demand’s
‘loop’ port into the zoom demand’s ‘cam’ port.

The USB-C cable has locking screws on each end to secure the connectors to each unit,
preventing accidental disconnection. You don’t have to use the locking screws, but they are
helpful for studio setups where the units are always connected to your camera.

Blackmagic Zoom and Focus Demands
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This section describes the features and connectors on Blackmagic Focus Demand.
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Control Knob

Rotate the focus wheel clockwise to focus on subjects closer to the lens, or
counterclockwise to focus on subjects further away. You can change the focus direction in
the menu by setting it either ‘forward’ or ‘reverse’.

If you are also using a Blackmagic Zoom Demand, press the quick zoom button to
magnify the image as you focus using the focus demand.

Control Pins

These three pins expand the diameter of the control surface to let you make finer focus
adjustments with the tip of a finger.

USB ports

Allows for connecting the focus demand to the camera and daisy chaining to the zoom

demand. The ‘cam’ port is also used for updating the internal software via the Blackmagic
Camera Setup utility.

The controls on the Zoom Demand are mappable through the Camera settings. To change the
button functions, refer to the ‘setup menu’ section for more information.

The following commands are set as default:
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Zoom F1
This is the zoom function button 1. By default, it is mapped as a ‘record’ button for recording
to an external drive connected to your Blackmagic Micro Studio Camera 4K G2.

Zoom F2
This is the zoom function button 2. On the other side of the controller is an identical button

that performs the same function, allowing for left and right handed control. By default, it is
set as a quick zoom function which instantaneously punches into the live image.

Zoom F3
This is the zoom function button 3. By default, this button is set to ‘auto white balance’.

Zoom F4
This is the zoom function button 4. By default, this button is set to ‘frame guides’ and can be
used to quickly toggle frame guides on or off.
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Thumb Rocker

The zoom demand handle provides a thumb rocker control. Push the thumb rocker left
to zoom out, and right to zoom in. The direction of the zoom can be reversed using the
camera’s menu settings.

Speed Dial
Finely adjust the speed of the zoom by adjusting the speed dial at the top of the unit. You can
map this dial to also control the headphone level, iris adjustment and even focus adjustment!

USB-C Ports

Allows for connecting the zoom demand to the camera and daisy chaining to the focus
demand. The ‘cam’ port is also used for updating the internal software via the Blackmagic
Camera Setup utility.

Blackmagic Zoom and Focus Demands
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While more than 50 micro four thirds lenses will work with Blackmagic Focus Demand, the
following lenses will work with both focus and zoom demands on Blackmagic Micro Studio

Camera 4K G2.
Power Zoom Lenses
= Olympus 12-50mm /3.5-6.3 ED M.Zuiko EZ Micro 4/3 lens.
= Panasonic Lumix G X Vario PZ 45-175mm f/4.0-5.6 Zoom OIS lens.

Pancake Power Zoom Lenses
= Olympus 14-42mm M.Zuiko f/3.5-5.6 Digital ED EZ lens.
= Panasonic Lumix G X Vario PZ 14-42mm f/3.5-5.6 Power OIS lens.

Blackmagic Zoom and Focus Demands
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Blackmagic Camera Setup

After downloading the latest Blackmagic Camera Update software from the Blackmagic Design
support center, unzip the downloaded file and double click on the .dmg disk image file.
Launch the ‘Install Cameras’ installer and follow the onscreen instructions.

L ] L ] ] Blackmagic Camera Setup

Instruction
Manuals

]

Install Cameras Uninstall
8.3.2.pkg Cameras.app

) [u]
design O

After downloading the ‘Blackmagic Camera Setup’ software and unzipping the downloaded file,
you should see a ‘Blackmagic Camera Setup’ installer window. Double click on the installer icon
and follow the onscreen prompts to complete the installation.

After the installation is complete, click on the Windows ‘start” menu, and go to ‘all programs’.
Click on the Blackmagic Design folder to open the Blackmagic Camera setup software and
instruction manuals.

After installing the latest Blackmagic Camera Setup software on your computer, connect a USB
cable from the computer to your camera’s USB-C port.

Power your camera, launch ‘Blackmagic Camera Setup’ and follow the onscreen prompts to
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Connect your camera to your computer via the
USB-C port
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Blackmagic Camera Setup is used to change settings and update the internal software

in your camera.

L] [ ] Blackmagic Camera Setup

Micro Studio

To use Blackmagic Camera Setup:

Connect your camera to your computer via USB.

Camera 4K G2

Launch Blackmagic Camera Setup. Your Micro Studio Camera 4K G2 will be named in the

setup utility homepage.

Click on the circular ‘setup’ icon or the image of your camera to open the setup page.

Blackmagic Micro Studio Camera 4K G2

Micro Studio Camera 4K G2

Setup
Nar K G2
angu: v
ofrwrare;
Date and Time
V Setdate
gl k | time.cloudflare v
T uTCH v
Network Settings
rotocol: ) DHCP

static IP

Show in Finder Cancel
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Setup

If you have more than one Micro Studio Camera 4K G2 camera, you may wish to give each unit
a discrete name to make them easy to identify. You can do this by entering a new name into the
name field and clicking the ‘set’ button. It’'s worth noting that changing the name of the camera
will invalidate any digital certificates in use, so it’s worth changing the name before generating
a certificate signing request or self signed certificate. More details on digital certificates are
available in the ‘secure certificate’ information later in this section of the manual.

Setup

Name: Micro Studio Camera 4K G2 Set
Language: | English v

Software: Version 8.4

Date and Time

Set your date and time automatically by ticking the ‘set date and time automatically’ checkbox.
When this checkbox is enabled, your camera will use the network time protocol server set in
the NTP field. The default NTP server is time.cloudflare.com, but you can also manually enter
an alternate NTP server and then click on ‘set’.

If you are entering your date and time manually, use the fields to enter your date, time and time
zone. Setting the date and time correctly ensures your recorded clips have the same time and
date information as your network and also prevents conflicts that can occur with some network
storage systems.

Date and Time

v/ Set date and time automatically

Network Time Protocol (NTP): | time.cloudflare.com v Set

Time Zone: | UTC+11 v| | &

Network Settings

Protocol

To control your camera remotely via Ethernet, or when connected to ATEM Television Studio
HD8 ISO as a remote source on your network, the camera needs be on the same network as
your other equipment using DHCP or by manually adding a fixed IP address.

Network Settings

Protocal: DHCP
O staticlp
IP Address:  192.168.68.117

Subnet Mask: = 255.255.255.0
Gateway: 192.168.68.1
Primary DNS:  8.8.8.8

Secondary DNS: 8844
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DHCP Your camera is set to DHCP by default. The dynamic host configuration protocol, or DHCP,
is a service on network servers that automatically finds your camera and assigns an IP
address. The DHCP is a great service that makes it easy to connect equipment via Ethernet
and ensure their IP addresses do not conflict with each other. Most computers and network
switchers support DHCP.

Static IP When ‘static ip’ is selected, you can enter your network details manually. When setting
|IP addresses manually so all units can communicate, they must share the same subnet
mask and gateway settings. If there are other devices on the network that have the same
identifying number in their IP address, there will be a conflict and the units won’t connect.
If you encounter a conflict, simply change the identifying number in the unit’s IP address.

Network Access

Your Micro Studio Camera 4K G2 can be accessed via a network for transferring files. Access
will be disabled by default, but you can choose to enable individually or via a username and
password for added security when using the web manager.

Network Access
File transfer protocol (FTP): Disabled
O Enabled
URL:  ftp//Micro-Studio-Camera-4K-.. O
File sharing (SMB): Disabled
© Enabled
URL:  smb://Micro-Studie-Camera-4K... m}
Web media manager (HTTP): Disabled
o Enabled

Enabled with security only

URL:  httpu//Micro-Studio-Camera-4K... (m]

File Transfer Protocol

Enable or disable access via FTP using the checkbox. If you are supplying access via an FTP
client such as CyberDuck, click the icon to copy the FTP address. For more information, refer to
the section ‘transferring files over a network’.

File Sharing

At the bottom left corner you will notice a button named ‘Show in Finder’ on a Mac or ‘Show in
Explorer’ on Windows. This button lets you access your media files using your computer’s file
browser. All you need to do is enable ‘file sharing’ and then click on the ‘show in Finder’ button.
You can also copy the URL and paste the file path into your browser.

Your operating system may prompt you to allow access to the drive.

Web Media Manager

Enabling web media manager lets you download clips from USB disks over your network, or
even delete unwanted clips if you need to free up disk space. When you click on the link or
copy and paste it into your web browser a simple interface will open where you can access
the media.

Enable access via HTTP by selecting the ‘enabled’ checkbox. You can also set up a secure
certificate using the ‘enabled with security only’ option. When using a digital certificate,
connections to web media manager are encrypted via HTTPS. More information on digital
certificates is available in the ‘secure certificate’ section.
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REST APl also uses HTTP and this means enabling access to media via the web media manager
also enables camera control via REST API.

Allow Utility Administration
Blackmagic Camera Setup can be accessed when your camera is connected via the network or
via USB. To prevent users having access via the network, select ‘via USB’.

Secure Login Settings

Secure Login Settings
Username:

Password. P

If you have selected ‘enabled with security’ for web media manager access you will need
to enter a username and password. Type a username and password and click ‘save’.

The password field will appear empty once a password is entered. Once a username and
password is set, you will need to enter it when accessing the web media manager.

Secure Certificate

To enable web media manager access via HTTPS, you will require a secure certificate.

This digital certificate acts as an identification card for your camera so that any incoming
connections can confirm they are connecting to the correct unit. Along with confirming

the identity of the unit, using a secure certificate ensures data transmitted between your
camera and a computer or server will be encrypted. When using the secure login settings the
connection will not only be encrypted but require authentication for access.

There are two certificate types you can use with your camera. A secure certificate signed by a
certificate authority, or a self signed certificate. A self signed certificate may be secure enough
for some user workflows, for instance only accessing the camera via a local network.

To generate a self signed certificate click on ‘create certificate’. You will be prompted to
confirm you understand the risks with using a self signed certificate. Once you click on ‘create’,
the certificate details will autofill the ‘domain’, ‘issuer’ and ‘valid until’ fields in the Camera
Setup utility.

Self-Signed Certificate

Self-Signed Certificate Creation

This type of certificate does not provide the security guarantee of a
certificate issued by a Certificate Authority. Before your self-signed
certificate is accepted, the recipient will be asked to confirm that they
wish to trust and accept it.

Cancel Create

Following a factory reset any current certificate will be deleted, but you can also remove it at
any time by clicking on the ‘remove’ button and following the prompts.

When using a self signed certificate to access media files using HTTPS, your web browser
will alert you to the risks of accessing the site. Some browsers will allow you to proceed once
you confirm you understand the risks, however other web browsers may prevent you from
proceeding at all.
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W This Connection Is Not Private

This website may be impersonating “micro-studio-camera-4k-gZ.local” to steal your personal
or financial infarmation. You should close this page.

Close Page

Safari warns you when a website has a certificate that is not valid. This may happen if the
website is misconfigured or an attacker has compromised your connection.

To learn more, you can view the certificate. If you understand the risks involved, you can yisit
this website.

To ensure access is granted to any web browser, you will need to use a signed certificate.

To obtain a signed certificate, you first need to generate a certificate signing request, or
CSR, using Blackmagic Camera Setup utility. This signing request is then sent to a certificate
authority, also known as a CA, or your IT department to be signed. Once completed, a signed
certificate with a .cert, .crt or .pem file extension will be returned which you can import into
your camera.

Certificate Authority

Blackmagic
Micro Studio Camera 4K G2

To generate the certificate signing request CSR:

Click on the ‘generate signing request’ button.

Secure Certificate
Trusted CA Certificate: Generate Signing Request
Import Signed Certificate

Self-Signed Certificate: Create Certificate

A window will appear prompting you to enter a common name and subject alternative
name for your camera. Adjust any other details as required using the table below.

Information Description Example

Common Name The domain name you will use studiocamera.melbourne.com
Subject Alternative Name An alternate domain name studiocamera.melbourne.net
Country Country for your organization AU

State Province, region, county or state Victoria

Location Town, city, village etc. name South Melbourne
Organization Name Name of your organization Blackmagic Design

Once you have filled in the certificate details, press ‘generate’.
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When you generate a .csr you will also be creating a public key and private key at the same
time. The public key will be included with the signing request while the private key will remain
with the unit. Once the CA or IT department have verified the information in the CSR with your
organization, they will generate a signed certificate with the above details along with your
public key.

Once imported, your camera will use the public and private key to confirm the identity of the
camera and to encrypt and decrypt data share via HTTPS.

Importing a signed certificate:
Click on ‘import signed certificate’.

Navigate to the location of the signed certificate using the file browser and once the file is
selected click on ‘open’.

The domain, issuer and valid until fields will update with the information from your CA.
Generally, a signed certificate will be valid for about a year so the process will need to be
repeated as you reach the expiration date.

Secure Certificate
Trusted Certificate: Generate Signing Request
Import Signed Certificate

Self-Signed Certificate: Create Certificate

Current certificate details

Domain: camera.melbourne.com
Issuer: COMODO RSA Organization Valid
Valid until:  2024-02-06 01:15:00

Remove

Since a domain name was selected, you will need to speak to your IT department about
resolving the DNS entry for your camera. This will point all traffic for the IP address

of the studio camera to the selected domain address in the signing request. This will
also be the HTTPS address you use to access files via the web media manager,

for example https://camera.melbourne

It's worth noting that the certificate will be invalidated following a factory reset and a new
certificate will need to be generated and signed.

Reset

Select ‘factory reset’ to restore your camera to factory settings. A factory reset will invalidate
the current certificate. If a secure certificate is being used you will need to generate a new
certificate signing request to be signed by a certificate authority or IT department.

NOTE Performing a factory reset will also return the utility administration setting to ‘via
USB’. To enable utility administration via Ethernet after a factory reset, connect your
camera directly to a computer using a USB-C cable.
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Transferring Files over a Network

When connected to a network via Ethernet, files can be transferred over a network from
Blackmagic Micro Studio Camera 4K G2 using following protocols:

HTTP
Hypertext transfer protocol.

HTTPS
Hypertext transfer protocol secure.

FTP
File transfer protocol.

SMB
Server message block.

These protocol options let you copy files directly from your camera’s USB media to your
computer via a network with the fast speeds a local network can provide. For example, you can
copy clips and start editing them as soon as you have finished recording.

Access to your camera via any of these protocols can be enabled or disabled via the Camera
Setup utility. For example, you could disable FTP access and enable HTTPS access at the

same time.

Connecting to your Camera via HTTPS

To access your Blackmagic Micro Studio Camera 4K G2 via the web media manager you will
need the URL available via the network access settings. Network access settings appear in

Camera Setup utility when your computer is connected via USB or Ethernet but are disabled
when only Ethernet is connected.

Using a USB-C cable, connect your computer to the camera via the USB port on the side
panel and open Camera Setup. You should see a USB connection icon next to the unit
name. Click on the circular icon or anywhere on the product image to open the settings.

When using a self signed certificate, navigate to the network access settings and click on
the copy icon beside the URL. This URL is based on the name of your camera. To modify
the URL, modify the name of the unit.

Network Access

Enabled with security anly

File transfer protocol (FTP): Disabled
O Enabled

URL:  ftp://Micro-Studio-Camera-4kK-...
File sharing (SMB): Disabled
© Enabled

URL:  smb://Micro-Studio-Camera-4K,.,
Web media manager (HTTP): Disabled
© ctnabled

URL:  http//Micro-Studio-Camera-4kK...

(m]

When using a self signed certificate, click on the link
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If you have imported a certificate signed by a CA or IT department, copy and paste the
address in the domain field for the current certificate.

Current certificate details

P Domain: camera.melbourne.com
Q Issuer: COMODO RSA Organization Valid
Valid until:  2024-02-06 01:15:00

Remove

Copy the domain address and paste into a browser

Open your web browser and paste the address into a new window. If you have enabled
access with security only you will be prompted to enter the username and password set in
Camera Setup.

When using a self signed certificate, a browser warning will appear regarding the
privacy of the connection. This means a trusted signed certificate has not been imported
via the Camera Setup utility

To continue without a valid and trusted certificate, follow your browser prompts to acknowledge

the risks and proceed to the website.

Transferring Files Using Web Media Manager

When you first open the web media manager browser view you will see the USB drives listed
with the prefix USBY/.

Double click the media to reveal the contents.

ese M~ < > & micro-studio-camera-dk-g2 local

ir

=)
+

(@]

Micro Studio Camera 4K G2

Home > ush > Drive_01 (+ create Folder )
Name File size Created
[ Bov2_11091120_Co01.braw 1295GB Thi, 09 Nov 2023 11:21:47 R
(4 Bo02_11051121_C002 braw 649 GB Thu, 03 Now 2023 11:23;14 R |
(% 800211091123 C003.braw 753GE Thu, 09 Nov 2023 11:24147 L W
[ 8002_11091124_CO0A braw 1057 GB. Thus, 09 Nov 2023 11:26:59 |

Click the download button to download files or the trash icon to delete them

To download files, use the arrow icon on the far right. Your browser may prompt you to allow
downloads from the site. Click on ‘allow’. To delete a file, click the trash can icon and a delete
file window will appear. Click ‘delete’ to proceed.

Transferring Files via FTP

With you computer and Micro Studio Camera 4K G2 on the same network, all you need is an
ftp client and your camera’s IP address or the FTP URL in the Camera Setup utility.
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Download and install an FTP client on the computer you want to connect your camera
to. We recommend Cyberduck, FileZilla or Transmit but most FTP applications will work.

Cyberduck and FileZilla are free downloads.

With your camera connected to a network, open Camera Setup and click on URL or press
the copy icon to paste it manually. You may need to click the link a second time if the FTP

program doesn’t open a connection.

Network Access

Disabled

0 Enabled

File transfer protocol (FTP);

URL:  ftp://Micro-Studio-Camera-4k-...

(m]

If you are manually opening an FTP connection, paste the URL into the client’s server field.

Check ‘anonymous login’ if available.

[N FTP (File Transfer Protocol)

A
L

Server: || Micro-Studio-Camera-4K-G2.local

| Port: 21

Username:

Password:
Anonymous Login
SSH Private Key:

Add to Keychain

URL: ftp://Micro-Studio-Camera-4K-G2.local

? Cancel

Expand the usb folder and any connected USB drives will appear in the list. You can now

drag and drop files using the FTP interface.

HE B00Z_11091120_CO01.braw
¥ B002_11091121_C002.braw
I 8002.11091123_CO03.braw
B 5002 11091124_CO04.braw

6 Items.

s . = Unregisterad
@ece® % K (@ @ Micro-Studio-Camera-4K-G2.local - FTP & TETRE = Q, A
-Studio-Camara-4K-Ga.Ic
M e Ram M-l e ey Open Connection  Action  Refresh Search  Disconnect
Y]

Filename ~ Size Modified
~ B usb -- Today, 12:27 am

v [ Drive_0n == Today, 12:27 am

13.9 GB Today, 12:21am

7.0 GB Today, 12:23 am
8.1GB Today, 12:24 am
11.8 GB Today, 12:26 am
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Using ATEM Software Control

Your Blackmagic Micro Studio Camera 4K G2 can be controlled from an ATEM switcher using
the Camera Control feature in ATEM Software Control. Clicking on the ‘camera’ button in ATEM
Software Control opens the camera control feature. Settings such as iris, gain, focus and zoom
control are easily adjusted using compatible lenses, plus you can color balance cameras

and create unique looks using the DaVinci Resolve primary color corrector that’s built into

the camera.

On HDMI ATEM switchers, ATEM Software Control automatically detects which camera is
connected to each input, so the tally signals will always trigger the appropriate cameras.
However, if you want to change the button mapping so camera inputs appear on different
buttons, you can do that in the button mapping settings in ATEM Software Control’s
preferences.

On SDI ATEM switchers the camera control data, tally and talkback is sent over the program
return feed to the camera. On SDI models you will need to set the camera numbers manually if
using more than one camera.

re Control

CAM1  On Air CAM3

ATEM Camera Control

Launch ATEM Software Control and click on the ‘camera’ button located at the bottom of the
software window. You'll see a row of labeled Blackmagic camera controllers containing tools to
adjust and refine each camera’s image. The controllers are easy to use. Simply click the buttons
using your mouse, or click and drag features to adjust.

Camera Control Selection

The button row at the top of the camera control page lets you select the camera number you
would like to control.
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Channel Status

The channel status at the top of each camera controller displays the camera label, On Air
indicator and lock button. Press the lock button to lock all the controls for a specific camera.
When on air, the channel status illuminates red and displays the On Air alert.

Camera Settings

: The camera settings button near the bottom left of
CAM1 On Air the master wheel lets you adjust detail settings for
each camera’s picture signal.

Each camera controller displays the channel status
so you know which camera is on air. Use the color
wheels to adjust each YRGB channel’s lift, gamma
and gain settings.

Each camera controller displays the channel
status so you know which camera is on air

Detail

Use this setting to sharpen the image from your cameras live. Decrease or increase the level
of sharpening by selecting: Detail off, detail default for low sharpening, medium detail and
high detail.

Color Wheel

The color wheel is a powerful feature of the DaVinci Resolve color corrector and used to make
color adjustments to each YRGB channel’s lift, gamma and gain settings. You can select which
setting to adjust by clicking on the three selection buttons above the color wheel.

Master Wheel

Use the master wheel below the color wheel to make contrast adjustments to all YRGB
channels at once, or luminance only for each lift, gamma or gain setting.

Reset Buttons

The reset button near the bottom right of each camera controller lets you easily choose color
correction settings to reset, copy or paste. Each color wheel also has its own reset button.
Press to restore a setting to its default state, or copy/paste a setting. Locked controllers are not
affected by the Paste feature. The master reset button on the bottom right corner of the color
corrector panel lets you reset lift, gamma and gain color wheels plus Contrast, Hue, Saturation
and Lum Mix settings. You can paste color correction settings to camera controllers individually,
or all cameras at once for a unified look. Iris, focus, coarse and pedestal settings are not
affected by the Paste feature. When applying Paste to all, a warning message will appear asking
you to confirm your action. This is so you don’t accidentally paste new settings to any unlocked
cameras that are currently on air.
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Do you want to apply these settings to all unlocked
cameras? This will affect the on air cameras.

Cancel Paste to all

When applying ‘paste to all’, a warning message will appear
asking you to confirm your action

Iris/Pedestal Control

The iris/pedestal control is located within the cross hairs of each camera controller. The control
illuminates red when its camera is on air.

To open or close the iris, drag the control up or down. Holding the shift key allows only iris
adjustments.

To darken or lift the pedestal, drag the control left or right. Holding the command key on a Mac,
or the Control key on Windows, allows only pedestal adjustments.

CAM1  On Air

The iris/pedestal control illuminates red
when its respective camera is on air.

Zoom Control

When using compatible lenses with an electronic zoom feature, you can zoom your lens in
and out using the Zoom control. The controller works just like the zoom rocker on a lens, with
telephoto on one end and wide angle on the other. Click on the zoom control, located above
the coarse slider and drag up to zoom in, or drag down to zoom out.

Coarse Setting
The coarse setting is located to the right of the iris/pedestal control and is used to limit the iris
range. This feature helps you prevent over exposed images from going to air.

To set your coarse threshold, completely open the iris using the iris control, then drag the
coarse setting up or down to set optimum exposure. Now when you adjust the iris, the coarse
threshold will prevent it from going above optimum exposure.
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Iris Indicator

The iris indicator is located to the left of the iris/pedestal control and displays a visual reference
so you can easily see how open or closed the lens aperture is. The iris indicator is affected by
the coarse setting.

Auto Focus Button

The auto focus button is located at the bottom right corner of each camera controller. Press

to automatically set the focus when you have an active lens that supports electronic focus
adjustments. It’'s important to know that while most lenses support electronic focus, some lenses
can be set to manual or auto focus modes and so you need to ensure your lens is set to auto
focus mode. Sometimes this is set by sliding the focus ring on the lens forward or backward.

Click on the auto focus button or drag the manual focus adjustment left or right to focus a
compatible lens.

Manual Focus Adjustment

When you want to adjust the focus on your camera manually, you can use the focus adjustment
located at the bottom of each camera controller. Drag the wheel control left or right to manually
adjust focus while viewing the video feed from the camera to ensure your image is nice

and sharp.

Filter

The filter control lets you change the filter in Blackmagic cameras that have built in ND filters.
Press the left or right ND filter buttons to cycle through the options.

Camera Gain

The camera gain setting allows you to turn on additional gain in the camera. On Blackmagic
Studio Cameras, this setting relates to ISO. This is important when you are operating in low light
conditions and need extra gain, or ISO, in the front end of the camera to avoid your images
being under exposed. You can decrease or increase gain by clicking on the left or right arrows
on the dB gain setting.

You can turn on some gain when you need it, such as outdoor shoots when the light fades at
sunset and you need to increase your image brightness. It's worth noting that adding gain will
increase noise in your images.

Shutter Speed Control

The shutter speed control is located in the section between the color wheel and the iris/
pedestal control. Decrease or increase the shutter speed by hovering your mouse pointer over
the shutter speed indicator and then clicking on the left or right arrows. On Blackmagic Studio
Cameras, this setting relates to shutter speed.

If you see flicker in lights you can decrease your shutter speed to eliminate it. Decreasing
shutter speed is a good way to brighten your images without using camera gain because you
are increasing the exposure time of the image sensor. Increasing shutter speed will reduce
motion blur so can be used when you want action shots to be sharp and clean with minimal
motion blur.
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White Balance

The white balance setting next to the shutter speed control can be adjusted by clicking on the
left or right arrows on each side of the color temperature indicator. Different light sources emit
warm or cool colors, so you can compensate by adjusting the white balance. This ensures the
whites in your image stay white.

0.00 0.00 0.00 0.00

+0db 1/50 5600K

Hovering your mouse pointer over the gain, shutter
speed and white balance indicators reveal arrows
you can click on to adjust their respective settings

If you have a color correction background, then you can change your camera control from a
switcher style CCU interface to a user interface that’s more like a primary color corrector on a
post production color grading system.

CAM1  On Air

Click on the DaVinci Resolve primary color corrector button to expand the color correction window and
adjust settings

Blackmagic cameras feature a DaVinci Resolve primary color corrector built in. If you have used
DaVinci Resolve, then creatively, grading in the Blackmagic camera will be identical so you

can use your color grading experience for live production. The color corrector panel can be
expanded out of any camera controller and provides expanded color correction control with
extra settings and a full primary color corrector interface.

You have color wheels and settings such as saturation available and you can see shadows,
mid tones and highlight settings all at the same time. Simply switch between cameras using the
camera selection controls at the top of the window as you need.

Using ATEM Software Control 88



Lift, gamma and gain color wheels in the color corrector panel

Color Wheels

Click and drag anywhere within the color ring

Note that you don’t need to drag the color balance indicator itself. As the color balance
indicator moves, the RGB parameters underneath change to reflect the adjustments being made
to each channel.

Shift-Click and drag within the color ring

Jumps the color balance indicator to the absolute position of the pointer, letting you make faster
and more extreme adjustments.

Double-click within the color ring

Resets the color adjustment without resetting the master wheel adjustment for that control.

Click the reset control at the upper-right of a color ring

Resets both the color balance control and its corresponding master wheel.

Master Wheels

Use the master wheels below the color wheels to adjust each YRGB channels’ lift, gamma and
gain controls.

Dragging to the left darkens the selected parameter of the
image, dragging to the right lightens that parameter. As you
make an adjustment, the YRGB parameters underneath
change to reflect the adjustment you’re making. To make
a Y-only adjustment, hold down the ALT or Command key
and drag left or right. Because the color corrector uses
YRGB processing, you can get quite creative and create
unique affects by adjusting the Y channel only. Y channel
adjustments work best when the Lum Mix setting is set to
the right side to use YRGB processing vs the left side to use
regular RGB processing. Normally, most DaVinci Resolve
é;jjgfatglgig?;fvweh@e‘e‘s colorists use the YRGB color corrector as you get a lot more
control left or right control of color balance without affecting overall gain, so you
spend less time getting the look you want.

0.00 000 000 0.00
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Contrast Setting

The Contrast setting gives you control over the distance between the darkest and lightest
values of an image. The effect is similar to making opposing adjustments using the lift and gain
master wheels. The default setting is 50%. Using the Pivot Control, the pivot points can be
moved up and down on the S-curve. When working with log images like the Gen 5 Film curve,
after performing white balance and setting exposure, adjusting the contrast and pivot can very
quickly get you to a good starting point with your color grade.

Saturation Setting

The Saturation setting increases or decreases the amount of color in the image. The default
setting is 50%.

Hue Setting

The Hue setting rotates all hues of the image around the full perimeter of the color wheel.
The default setting of 180 degrees shows the original distribution of hues. Raising or lowering
this value rotates all hues forward or backward along the hue distribution as seen on a

color wheel.

Lum Mix Setting

The color corrector built into Blackmagic cameras is based on the DaVinci Resolve primary
color corrector. DaVinci has been building color correctors since the early 1980’s and most
Hollywood films are color graded on DaVinci Resolve than any other method.

This means that your color corrector built into the camera has some unique and creatively
powerful features. The YRGB processing is one of those features.

When color grading, you can choose to use RGB processing, or YRGB processing. High end
colorists use YRGB processing because you have more precise control over color and you can
independently adjust the channels with better separation and more creative options.

When the Lum Mix control is set to the right side, you have the 100% output of the YRGB color
corrector. When you have the Lum Mix control set to the left side, you get 100% output of the
RGB corrector. You can set the Lum Mix to any position between the left and right to get a blend
of output from both the RGB and YRGB correctors.

Which is the correct setting to use? That’s up to you, as color correction is a pure creative
process and there is no right and wrong. The best setting is what you like the most and what
you think looks good!

Pivot Setting

Once the contrast setting is adjusted, modifying the pivot value will adjust the midpoint of
the contrast. The Pivot control establishes the contrast balance by placing more or less
priority on either side of the luminance scale. By lifting the control, you will increase the
overall brightness and clarity of the image, although at the inverse expense of the shadows,
which will be reduced.
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Tint Setting

Adjusting the tint setting will add green or magenta to the image to help balance the color.
This can assist when filming with artificial lighting sources such as fluorescent and sodium
vapor lighting fixtures.

50%

100%

Drag the sliders left or right to adjust Contrast, Saturation, Hue and Lum Mix settings

Synchronizing Settings
When connected, camera control signals are sent from your ATEM switcher to the Blackmagic

camera. If a setting is accidentally adjusted from your camera, camera control will automatically
reset that setting to maintain synchronization.
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Developer Information

If you are a software developer you can build custom applications or leverage ready to use
tools such as REST client or Postman to seamlessly control and interact with your Blackmagic
Studio Camera using Camera Control REST API. This APl enables you to perform a wide range
of operations, such as starting or stopping recordings, accessing disk information and much
more. Whether you're developing a custom application tailored to your specific needs or
utilizing existing tools, this APl empowers you to unlock the full potential of your camera with
ease. We look forward to seeing what you come up with!

NOTE It’'s important to mention that controlling Blackmagic Micro Studio Camera 4K G2
via REST API relies on the web media manager being enabled on each camera. Enable
the web media manager in the Blackmagic Camera Setup ‘network access’ settings for
each camera you are controlling.

The following Blackmagic cameras are compatible with Camera Control REST API:

Blackmagic Cinema Camera 6K
Blackmagic Micro Studio Camera 4K G2
Blackmagic Studio Camera 4K Plus
Blackmagic Studio Camera 4K Pro
Blackmagic Studio Camera 4K Pro G2
Blackmagic Studio Camera 4K Plus G2
Blackmagic Studio Camera 6K Pro

Sending APl Commands

To send an APl command to your camera from a third party application such as Postman,
add /control/api/v1/ to the end of the camera’s Web media manager URL or IP address.
For example, https://micro-studio-camera-4k-g2.local/control/api/v1/

You can find the Web media manager URL and IP address information in Blackmagic
Camera Setup.

Network Access

File transfer protocol (FTP): Disabled
© Enabled

URL:  ftpu//Micro-Studio-Camera-4K.-... ()
File sharing (SME): Disabled
O Enabled

URL: smb://Micro-Studio-Camera-4K... (m]
Web media manager (HTTP): Disabled
© Enabled

Enabled with security anly
URL:  bitp/fMicro-Studio-Camera-dK... (m]

The Web media manager URL in Blackmagic Camera Setup
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Downloading API’s from your Camera

You can download REST API YAML documentation from your camera by adding
/control/documentation.html to the end of the camera’s Web media manager URL or IP
address. For example, https:/micro-studio-camera-4k-g2.local/control/documentation.html

NOTE It's worth noting that changing the camera name in Blackmagic Camera Setup
will also change the camera’s Web media manager URL.

API for controlling Transport on Blackmagic Design products.

GET /transports/O

Get device’s basic transport status.

Response

200-0OK
The response is a JSON object.

Name Type
mode string
PUT /transports/O
Set device’s basic transport status.
Parameters
Name Type
mode string
Response

204 - No Content

GET /transports/O/stop

Determine if transport is stopped.

Response

200-0OK
The response is a JSON object.

Description

Transport mode. Possible values are: InputPreview,
InputRecord, Output.

Description

Transport mode. Possible values are: InputPreview, Output.
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PUT /transports/O/stop
Stop transport.

Response

204 - No Content

GET /transports/O/play

Determine if transport is playing.

Response

200-OK
The response is a JSON object.

PUT /transports/O/play
Start playing on transport.

Response

204 - No Content

GET /transports/O/playback
Get playback state.

Response

200-OK
The response is a JSON object.

Name Type
type string
loop boolean
singleClip boolean
speed number
position integer

PUT /transports/O/playback
Set playback state.

Parameters
Name Type
type string
loop boolean
singleClip boolean
speed number
position integer

Description
Possible values are: Play, Jog, Shuttle, Var.

When true playback loops from the end of the timeline to
the beginning of the timeline

When true playback loops from the end of the current clip to
the beginning of the current clip

Playback Speed, 1.0 for normal forward playback

Playback position on the timeline in units of video frames

Description
Possible values are: Play, Jog, Shuttle, Var.

When true playback loops from the end of the timeline to
the beginning of the timeline

When true playback loops from the end of the current clip to
the beginning of the current clip

Playback Speed, 1.0 for normal forward playback

Playback position on the timeline in units of video frames
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Response

204 - No Content

GET /transports/O/record
Get record state.

Response

200-OK
The response is a JSON object.

Name Type Description

recording boolean Is transport in Input Record mode

PUT /transports/O/record

Set record state.

Parameters
Name Type Description
recording boolean Is transport in Input Record mode
) ) Used to set the requested clipName to record to, when
clipName string e R )
specifying “recording” attribute to True
Response

204 - No Content

GET /transports/O/timecode

Get device’s timecode.

Response

200-0OK
The response is a JSON object.

Name Type Description
, The time of day timecode in units of binary-coded decimal
timecode number
(BCD).
ali number The position of the clip timecode in units of binary-coded
P decimal (BCD).
GET /transports/O/timecode/source
Get timecode source selected on device
Response
200-0OK
The response is a JSON object.
Name Type Description
timecode string Possible values are: Timecode, Clip.
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API for controlling playback timeline.

GET /timelines/O
Get the current playback timeline.

Response

200-0OK
The response is a JSON object.

Name Type
clips array
clipsli] object
clipsli].clipUniqueld integer
clipsli].frameCount integer

DELETE /timelines/O

Clear the current playback timeline.

Response
204 - No Content

POST /timelines/O/add
Add a clip to the end of the timeline.

Parameters

Description

Unique ID used to identify this clip

Number of frames in this clip on the timeline

This parameter can be one of the following types:

Name Type

clips integer

Name Type

clips array

clipsli] integer
Response

204 - No Content

API For working with built-in websocket.

GET /event/list

Description

Unique ID used to identify this clip

Description

Unique ID used to identify this clip

Get the list of events that can be subscribed to using the websocket API.

Response

200-0OK
The response is a JSON object.

Developer Information

96



Name Type

events array

eventsli] string

Description

List of events that can be subscribed to using the
websocket API

API for controlling the System Modes on Blackmagic Design products.

GET /system

Get device system information.

Response

200-0OK
The response is a JSON object.

Name Type
codecFormat object
codecFormat.codec string
codecFormat.container string
videoFormat object
videoFormat.name string
videoFormat.frameRate string
videoFormat.height number
videoFormat.width number
videoFormat.interlaced boolean

Description

Currently selected codec

Multimedia container format

Video format serialised as a string

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,
60, 119.88, 120.00, 120.

Height dimension of video format
Width dimension of video format

Is the display format interlaced?

501 - This functionality is not implemented for the device in use.

GET /system/supportedCodecFormats

Get the list of supported codecs.

Response

200-0OK
The response is a JSON object.

Name Type
codecs array
codecsli] object
codecsJi].codec string
codecsJi].container string

Description

Currently selected codec

Multimedia container format
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GET /system/codecFormat
Get the currently selected codec.

Response

200-0OK
The response is a JSON object.

Name Type
codec string
container string

Description
Currently selected codec

Multimedia container format

501 - This functionality is not implemented for the device in use.

PUT /system/codecFormat

Set the codec.

Parameters
Name Type
codec string
container string
Response

204 - No Content

Description
Currently selected codec

Multimedia container format

501 - This functionality is not implemented for the device in use.

GET /system/videoFormat

Get the currently selected video format.

Response

200-OK
The response is a JSON object.

Name Type
name string
frameRate string
height number
width number
interlaced boolean

Description
Video format serialised as a string

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,
60, 119.88, 120.00, 120.

Height dimension of video format
Width dimension of video format

Is the display format interlaced?
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PUT /system/videoFormat
Set the video format.

Parameters
Name Type
frameRate string
height number
width number
interlaced boolean
Response

204 - No Content

Description

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,

60, 119.88, 120.00, 120.
Height dimension of video format
Width dimension of video format

Is the display format interlaced?

501 - This functionality is not implemented for the device in use.

GET /system/supportedVideoFormats

Get the list of supported video formats for the current system state.

Response

200-0OK
The response is a JSON object.

Name Type
formats array
formatsi] object
formatsl[i].frameRate string
formatsl[il.height number
formats[i].width number
formats(il.interlaced boolean

Description

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,

60, 119.88, 120.00, 120.
Height dimension of video format
Width dimension of video format

Is the display format interlaced?

501 - This functionality is not implemented for the device in use.

GET /system/supportedFormats

Get supported formats.

Response

200-OK
The response is a JSON object.
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Name
supportedFormats

supportedFormatsli]

supportedFormats[il.codecs

supportedFormats[i].codecs][i]
supportedFormats[i].frameRates
supportedFormats[i].frameRates][i]
supportedFormats[i].maxOffSpeedFrameRate
supportedFormats[i].minOffSpeedFrameRate
supportedFormatsl[il.recordResolution
supportedFormats[i].recordResolution.height
supportedFormats[i].recordResolution.width
supportedFormats[i].sensorResolution
supportedFormats[i].sensorResolution.height

supportedFormats[i].sensorResolution.width

Type Description

array

object
Possible values are: 23.98, 24.00, 24, 25.00, 25,

array 29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50,
59.94, 60.00, 60, 119.88, 120.00, 120.

string

array

string

number

number

object

number Height of the resolution

number Width of the resolution

object

number Height of the resolution

number Width of the resolution

501 - This functionality is not implemented for the device in use.

GET /system/format

Get current format.

Response

200-OK
The response is a JSON object.

Description

Currently selected codec

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,
60, 119.88,120.00, 120.

Name Type
codec string
frameRate string
maxOffSpeedFrameRate number
minOffSpeedFrameRate number
offSpeedEnabled boolean
offspeedFrameRate number
recordResolution object
recordResolution.height number
recordResolution.width number
sensorResolution object
sensorResolution.height number
sensorResolution.width number

Height of the resolution

Width of the resolution

Height of the resolution

Width of the resolution

501 - This functionality is not implemented for the device in use.

PUT /system/format

Set the format.
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Parameters

Name

codec

frameRate

maxOffSpeedFrameRate
minOffSpeedFrameRate
offSpeedEnabled
offspeedFrameRate
recordResolution
recordResolution.height
recordResolution.width
sensorResolution
sensorResolution.height

sensorResolution.width

Response

204 - No Content

Type

string

string

number
number
boolean
number
object

number
number
object

number

number

Description
Currently selected codec

Frame rate Possible values are: 23.98, 24.00, 24, 25.00, 25,
29.97,30.00, 30, 47.95, 48.00, 48, 50.00, 50, 59.94, 60.00,
60, 119.88, 120.00, 120.

Height of the resolution

Width of the resolution

Height of the resolution

Width of the resolution

501 - This functionality is not implemented for the device in use.

API for controlling media devices in Blackmagic Design products.

GET /media/workingset

Get the list of media devices currently in the working set.

Response

200 - 0K

The response is a JSON object.

Name

size

workingset (required)
workingset[i]
workingset[il.index
workingset[i].activeDisk
workingset[i].volume
workingset[il.deviceName
workingset[i].remainingRecordTime
workingset[i].totalSpace
workingset[i].remainingSpace

workingset[i].clipCount

Type
integer
array
object
integer
boolean
string
string
integer
integer
integer

integer

Description

The fixed size of this device’s working set

Index of this media in the working set

Is this current item the active disk

Volume name

Internal device name of this media device
Remaining record time on media device in seconds
Total space on media device in bytes

Remaining space on media device in bytes

Number of clips currently on the device
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GET /media/active
Get the currently active media device.

Response

200-0OK
The response is a JSON object.

Name Type Description
workingsetindex integer Working set index of the active media device
deviceName string Internal device name of this media device

PUT /media/active

Set the currently active media device.

Parameters

Name Type Description

workingsetindex integer Working set index of the media to become active
Response

204 - No Content

GET /media/devices/doformatSupportedFilesystems
Get the list of filesystems available to format the device.

Response

200-0OK
The response is a JSON object.

GET /media/devices/{deviceName}

Get information about the selected device.

Parameters
Name Type Description
{deviceName} string

Response

200 - OK

The response is a JSON object.

Name Type Description

The current state of the media device. Possible values
state string are: None, Scanning, Mounted, Uninitialised, Formatting,
RaidComponent.
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GET /media/devices/{deviceName}/doformat
Get a format key, used to format the device with a put request.

Parameters
Name Type Description
{deviceName} string

Response

200 - OK

The response is a JSON object.

Name Type Description
deviceName string Internal device name of this media device

. The key used to format this device, it must be fetched with
key string

the GET request and then provided back with a PUT request

PUT /media/devices/{deviceName}/doformat

Perform a format of the media device.

Parameters
Name Type Description
{deviceName} string
Name Type Description
ke strin The key used to format this device, it must be fetched with
4 g the GET request and then provided back with a PUT request
) ) Filesystem to format to (supportedFilesystems returns list of
filesystem string )
supported fileSystems)
volume string Volume name to set for the disk after format
Response

204 - No Content

API For controlling the presets on Blackmagic Design products

GET /presets

Get the list of the presets on the camera

Response

200-OK
The response is a JSON object.

Name Type Description
presets array List of the presets on the camera
presets]i] string
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POST /presets
Send a preset file to the camera

Response

200-0OK
The response is a JSON object.

Name Type
presetAdded string
GET /presets/active
Get the list of the presets on the camera
Response
200-0OK

The response is a JSON object.

Name Type
preset string
PUT /presets/active
Set the active preset on the camera
Parameter
Name Type
preset string
Response
200 - OK

The response is a JSON object.

GET /presets/{presetName}

Download the preset file

Parameter
Name Type
{presetName} string
Response
200 - OK

The response is a binary file.

Description

Name of the preset uploaded

Description

Description

Description
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PUT /presets/{presetName}

Update a preset on the camera if it exists, if not create a preset and save current state with the
presetName

Parameter
Name Type Description
{presetName} string

Response

200 - OK

The response is a JSON object.

DELETE /presets/{presetName}

Delete a preset from a camera if exists

Parameter
Name Type Description
{presetName} string

Response

200 - OK

The response is a JSON object.

API For controlling audio on Blackmagic Design Cameras

GET /audio/channel/{channellndex}/input

Get the audio input (source and type) for the selected channel

Parameter
Name Type Description
{channellndex} integer

Response

200 - Currently selected input
The response is a JSON object.

Name Type Description

Possible values are: None, Camera - Left, Camera - Right,
Camera - Mono, XLR1- Mic, XLR1- Line, XLR2 - Mic, XLR2

input string - Line, 3.5mm Left - Line, 3.5mm Left - Mic, 3.5mm Right -
Line, 3.5mm Right - Mic, 3.5mm Mono - Line, 3.5mm Mono
- Mic.

404 - Channel does not exist
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PUT /audio/channel/{channelindex}/input
Set the audio input for the selected channel

Parameter
Name Type Description
{channellndex} integer
Name Type Description
Possible values are: None, Camera - Left, Camera - Right,
Camera - Mono, XLR1- Mic, XLR1- Line, XLR2 - Mic, XLR2
input string - Line, 3.5mm Left - Line, 3.5mm Left - Mic, 3.5mm Right -
Line, 3.5mm Right - Mic, 3.5mm Mono - Line, 3.5mm Mono
- Mic.
Response
200 - OK

400 - Invalid input

404 - Channel does not exist

GET /audio/channel/{channellndex}/input/description

Get the description of the current input of the selected channel

Parameter
Name Type Description
{channelindex} integer

Response

200 - Description of the current input of the selected channel
The response is a JSON object.

Name Type Description

gainRange object

gainRange.Min number The minimum gain value in dB
gainRange.Max number The maximum gain value in dB
capabilities object

capabilities.PhantomPower boolean Input supports setting of phantom power
capabilities.LowCutFilter boolean Input supports setting of low cut filter
capabilities.Padding object

capabilities.Padding.available boolean Input supports setting of padding
capabilities.Padding.forced boolean Padding is forced to be set for the input
capabilities.Padding.value number Value of the padding in dB

404 - Channel does not exist
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GET /audio/channel/{channellndex}/supportedinputs
Get the list of supported inputs and their availability to switch to for the selected channel

Parameter
Name Type Description
{channellndex} integer

Response

200 - The list of supported inputs
The response is a JSON object.

Name Type Description
supportedinputs array

supportedinputs]i] object
supportedInputs[il.schema object

Possible values are: None, Camera - Left, Camera - Right,
Camera - Mono, XLR1- Mic, XLR1- Line, XLR2 - Mic, XLR2

supportedinputs[i].schema.input string - Line, 3.5mm Left - Line, 3.5mm Left - Mic, 3.5mm Right -
Line, 3.5mm Right - Mic, 3.5mm Mono - Line, 3.5mm Mono
- Mic.

Is the input available to be switched into from the current

tedInputs[i].availabl bool
supportedinputsfi].available colean input for the selected channel

404 - Channel does not exist

GET /audio/channel/{channellndex}/level
Get the audio input level for the selected channel

Parameter
Name Type Description
{channellndex} integer

Response

200 - Currently set level for the selected channel
The response is a JSON object.

Name Type Description
gain number
normalised number

404 - Channel does not exist
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PUT /audio/channel/{channelindex}/level
Set the audio input level for the selected channel

Parameter
Name Type Description
{channellndex} integer
Name Type Description
gain number
normalised number

Response

200 - OK

400 - Invalid input

404 - Channel does not exist

GET /audio/channel/{channellndex}/phantomPower

Get the audio input phantom power for the selected channel if possible

Parameter
Name Type Description
{channellndex} integer

Response

200 - Currently set level for the selected channel
The response is a JSON object.

Name Type Description

phantomPower boolean

404 - Channel does not exist

PUT /audio/channel/{channellndex}/phantomPower

Set the audio phantom power for the selected channel

Parameter
Name Type Description
{channellndex} integer
Name Type Description
phantomPower boolean

Response

200 - OK

400 - Phantom power is not supported for this input

404 - Channel does not exist
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GET /audio/channel/{channellndex}/padding
Get the audio input padding for the selected channel

Parameter
Name Type Description
{channellndex} integer

Response

200 - Currently set padding for the selected channel
The response is a JSON object.

Name Type Description

padding boolean

404 - Channel does not exist

PUT /audio/channel/{channellndex}/padding

Set the audio input padding for the selected channel

Parameter
Name Type Description
{channellndex} integer
Name Type Description
padding boolean

Response

200 - OK

400 - Padding is not supported for this input

404 - Channel does not exist

GET /audio/channel/{channellndex}/lowCutFilter

Get the audio input low cut filter for the selected channel

Parameter
Name Type Description
{channelindex} integer

Response

200 - Currently set low cut filter for the selected channel
The response is a JSON object.

Name Type Description

lowCutFilter boolean

404 - Channel does not exist
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PUT /audio/channel/{channelindex}/lowCutFilter
Set the audio input low cut filter for the selected channel

Parameter
Name Type Description
{channellndex} integer
Name Type Description
lowCutFilter boolean

Response

200 - OK

400 - Low cut filter is not supported for this input

404 - Channel does not exist

GET /audio/channel/{channellndex}/available

Get the audio input’s current availability for the selected channel. If unavailable, the source
will be muted

Parameter
Name Type Description
{channellndex} integer

Response

200 - Currently set availability for the selected channel
The response is a JSON object.

Name Type Description

available boolean

404 - Channel does not exist

API For controlling the lens on Blackmagic Design products

GET /lensl/iris

Get lens’ aperture

Response

200-OK
The response is a JSON object.

Name Type Description
continuousApertureAutoExposure boolean Is Aperture controlled by auto exposure
apertureStop number Aperture stop value

normalised number Normalised value

apertureNumber number Aperture number
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PUT /lens/iris
Set lens’ aperture

Parameter
Name Type
apertureStop number
normalised number
apertureNumber number

Response

200 - OK

GET /lens/zoom

Get lens’ zoom

Response

200-OK
The response is a JSON object.

Name Type
focalLength integer
normalised number

PUT /lens/zoom

Set lens’ zoom
Parameter

Name Type
focalLength integer

normalised number

Response

200-0OK

GET /lens/focus

Get lens’ focus

Response

200-OK
The response is a JSON object.

Name Type

focus number

Description
Aperture stop value
Normalised value

Aperture number

Description
Focal length in mm

Normalised value

Description
Focal length in mm

Normalised value

Description

Normalised value
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PUT /lens/focus
Set lens’ focus

Parameter
Name Type
focus number
Response
200 -OK

PUT /lens/focus/doAutoFocus

Perform auto focus

Response

200-0OK

Description

Normalised value

API For controlling the video on Blackmagic Design products

GET /video/iso
Get current ISO

Response

200-0OK
The response is a JSON object.

Name Type

iso integer

PUT /video/iso
Set current ISO

Parameter
Name Type

iso integer

Response

200 - 0K

Description

Current ISO value

Description

ISO value to set
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GET /video/gain
Get current gain value in decibels

Response

200-0OK
The response is a JSON object.

Name Type

gain integer

PUT /video/gain

Set current gain value

Parameter
Name Type
gain integer
Response
200 - OK

GET /video/whiteBalance
Get current white balance

Response

200-0OK
The response is a JSON object.

Name Type

whiteBalance integer

PUT /video/whiteBalance

Set current white balance

Parameter

Name Type
whiteBalance integer
Response
200 - OK

Description

Current gain value in decibels

Description

Gain value in decibels to set

Description

Current white balance

Description

White balance to set
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PUT /video/whiteBalance/doAuto
Set current white balance automatically

Response

200-0OK

GET /video/whiteBalanceTint

Get white balance tint

Response

200-OK
The response is a JSON object.

Name Type

whiteBalanceTint integer

PUT /video/whiteBalanceTint

Set white balance tint

Parameter

Name Type
whiteBalanceTint integer
Response
200-0OK

GET /video/ndFilter
Get ND filter stop

Response

200-0OK
The response is a JSON object.

Name Type

stop number

PUT /video/ndFilter
Set ND filter stop

Parameter
Name Type
stop number
Response
200 -0OK

Description

Current white balance tint

Description

White balance tint to set

Description

Current filter power (fStop)

Description

Filter power (fStop) to set
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GET /video/ndFilter/displayMode
Get ND filter display mode on the camera

Response

200-0OK
The response is a JSON object.

Name Type Description

displayMode string Possible values are: Stop, Number, Fraction.

PUT /video/ndFilter/displayMode

Set ND filter display mode on the camera
Parameter

Name Type Description

displayMode string Possible values are: Stop, Number, Fraction.

Response

200-0OK

GET /video/shutter

Get current shutter. Will return either shutter speed or shutter angle depending on shutter
measurement in device settings
Response

200-OK
The response is a JSON object.

Name Type Description
continuousShutterAutoExposure boolean Is shutter controlled by auto exposure

Shutter speed value in fractions of a second (minimum is

hutterS d int

shutterspee nteger sensor frame rate)

shutterAngle integer Shutter angle
PUT /video/shutter
Set ND filter display mode on the camera
Parameter

Name Type Description

; Shutter speed value in fractions of a second (minimum is
shutterSpeed integer
sensor frame rate)

shutterAngle integer Shutter angle
Response
200 - OK
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GET /video/autoExposure

Get current auto exposure mode

Response

200-0OK
The response is a JSON object.

Name Type
mode object
mode.mode string
mode.type string

PUT /video/autoExposure

Set auto exposure

Parameter
Name Type
mode object
mode.mode string
mode.type string

Response

200 - OK

Description
Auto exposure mode
Possible values are: Off, Continuous, OneShot.

Possible values are:, Iris, Shutter, Iris,Shutter, Shutter,Iris.

Description
Auto exposure mode
Possible values are: Off, Continuous, OneShot.

Possible values are:, Iris, Shutter, Iris,Shutter, Shutter,Iris.

API For controlling the color correction on Blackmagic Design products based on DaVinci

Resolve Color Corrector

GET /colorCorrection/lift
Get color correction lift

Response

200-OK
The response is a JSON object.

Name Type

red number
green number
blue number
luma number

Description
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PUT /colorCorrection/lift
Set color correction lift

Parameter

Name
red
green
blue

luma

Response

200-0OK

Type

number
number
number

number

GET /colorCorrection/gamma

Get color correction gamma

Response

200-OK
The response is a JSON object.

Name
red
green
blue

luma

Type

number
number
number

number

PUT /colorCorrection/gamma

Set color correction gamma

Parameter

Name
red
green
blue

luma

Response

200-0OK

Type

number
number
number

number

Description

Description

Description
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GET /colorCorrection/gain
Get color correction gain

Response

200-0OK
The response is a JSON object.

Name Type

red number
green number
blue number
luma number

PUT /colorCorrection/gain

Set color correction gain

Parameter
Name Type
red number
green number
blue number
luma number

Response

200 - OK

GET /colorCorrection/offset
Get color correction offset

Response

200-0OK
The response is a JSON object.

Name Type

red number
green number
blue number
luma number

Description

Description

Description
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PUT /colorCorrection/offset
Set color correction offset

Parameter
Name Type
red number
green number
blue number
luma number

Response

200 - OK

GET /colorCorrection/contrast

Get color correction contrast

Response

200-OK
The response is a JSON object.

Name Type
pivot number
adjust number

PUT /colorCorrection/contrast

Set color correction contrast

Parameter
Name Type
pivot number
adjust number

Response

200 - OK

GET /colorCorrection/color

Get color correction color properties

Response

200-OK
The response is a JSON object.

Name Type
hue number
saturation number

Description

Description
Default value is: 0.5.

Default value is: 1.

Description
Default value is: 0.5.

Default value is: 1.

Description

Default value is: 1.
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PUT /colorCorrection/color
Set color correction color properties

Parameter

Name Type Description

hue number

saturation number Default value is: 1.
Response
200 - OK

GET /colorCorrection/lumaContribution

Get color correction luma contribution

Response

200-0OK
The response is a JSON object.

Name Type Description

lumaContribution number Default value is: 1.

PUT /colorCorrection/lumaContribution

Set color correction luma contribution

Parameter
Name Type Description
lumaContribution number Default value is: 1.
Response
200 - OK
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Version 1.6.2

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

Overview

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

Assumptions

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

Blanking Encoding

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

Message Grouping

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

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

Abstract Message Packet Format

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

Device addresses are represented as an 8 bit unsigned integer. Individual
Destination device (uint8) devices are numbered O through 254 with the value 255 reserved to
indicate a broadcast message to all devices.

The command length is an 8 bit unsigned integer which specifies the
Command length (uint8) length of the included command data. The length does NOT include
the length of the header or any trailing padding bytes.

The command id is an 8 bit unsigned integer which indicates the message
type being sent. Receiving devices should ignore any commands that they

Command id (uint8) do not understand. Commands O through 127 are reserved for commands
that apply to multiple types of devices. Commands 128 through 255 are
device specific.

. This byte is reserved for alignment and expansion purposes. It should
Reserved (uint8) b it
e set to zero.
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Command data (uint8J[])

Padding (uint8[])

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

Messages must be padded up to a 32 bit boundary with 0x0 bytes.
Any padding bytes are NOT included in the command length.

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

Defined Commands

Command 0 : change configuration

Category (uint8)

Parameter (uint8)

Data type (uint8)

Currently defined values are:

0: void/boolean

1: signed byte

2: signed 16 bit integer
3: signed 32 bit integer
4: signed 64 bit integer

5: UTF-8 string

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

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

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

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

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

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

Data elements are signed bytes

Data elements are signed 16 bit values
Data elements are signed 32 bit values
Data elements are signed 64 bit values

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

Data types 6 through 127 are reserved.

128: signed 5.11 fixed
point

Data elements are signed 16 bit integers representing a real number with
5 bits for the integer component and 11 bits for the fractional component.

The fixed point representation is equal to the real value multiplied by 2™1.
The representable range is from -16.0 to 15.9995 (15 + 2047/2048).
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Group

Lens

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

Operation type (uint8)

0: assign value

1: offset/toggle value

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

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

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

Operation types 2 through 127 are reserved.

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

Data (void)

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

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

ID

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Parameter
Focus

Instantaneous autofocus

Aperture (f-stop)

Aperture (normalised)

Aperture (ordinal)

Instantaneous auto

aperture

Optical image stabilisation

Set absolute zoom (mm)

Set absolute zoom
(normalised)

Set continuous zoom
(speed)

Type Index Minimum Maximum Interpretation

fixed16 - 0.0 1.0 0.0 =near, 1.0 = far

void - - - trigger instantaneous autofocus

) Aperture Value (where fnumber

f 1 - -1. 16.

ixed16 0 6.0 = SqrH(2°AV))

fixed16 - 0.0 1.0 0.0 = smallest, 1.0 = largest
Steps through available

int16 - 0 n aperture values from minimum
(0) to maximum (n)
i .

void _ _ B rigger instantaneous auto
aperture

boolean - — - true = enabled, false = disabled
Move to specified focal length

int16 — 0 max in mm, from minimum (O) to
maximum (max)

) Move to specified focal length:

fixed16 - 0.0 1.0

e 0.0 =wide, 1.0 = tele
Start/stop zooming at specified

fixedls B 10 10 rate: -1.0 = zoom wider fast, 0.0

= stop,
+1=zoom tele fast
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Group

Video

ID

1.9

110

m

112

113
114

115

Parameter

Video mode

Gain (up to Camera 4.9)

Manual White Balance

Set auto WB

Restore auto WB

Exposure (us)

Exposure (ordinal)

Dynamic Range Mode

Video sharpening level

Recording format

Set auto exposure mode

Shutter angle

Shutter speed

Gain

ISO

Display LUT

Type

int8

int8

int16
int16

void

void

int32

int16

int8 enum

int8 enum

int16

int8

int32

int32

int8
int32

int8

Index

[0] = frame rate

[1]=M-rate

[2] = dimensions

[3]=interlaced

[4]= Color space

[O] = color temp

[1] = tint

[0] = file frame rate

[1]=sensor frame
rate

[2] = frame width

[3]=frame height

[4]=flags

[0] = selected LUT

[1]=enabled or not

Minimum

2500
-50

100

Current
sensor
frame rate

-128
0

Maximum

128

10000
50

42000

36000

5000

127
2147483647
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fps as integer

(eg 24, 25, 30, 50, 60)

0 =regular, 1= M-rate
0=NTSC, 1=PAL, 2=720,
3=1080, 4 = 2kDCl, 5 = 2k16:9,
6 =UHD, 7 = 3k Anamorphic,

8 =4k DCI, 9 = 4k 16:9,

10 =4.6k 2.41,11= 4.6k

0 = progressive, 1= interlaced

0=YUV

1x, 2x, 4x, 8%, 16x, 32x, 64x, 128x

gain

Color temperature in K

tint

Calculate and set auto white
balance

Use latest auto white balance
setting

time in us

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

0 =film, 1=video,

2 = extended video

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

fps as integer

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

in pixels

in pixels

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

[3] = interlaced

[4]=windowed mode

0 = Manual Trigger, 1= Iris,

2 = Shutter, 3 = Iris + Shutter,
4 = Shutter + Iris

Shutter angle in degrees,
multiplied by 100

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

Gain in decibel (dB)

ISO value

0 =None, 1= Custom,
2 =film to video,
3 =film to extended video

0 = Not enabled, 1= Enabled
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Group

Audio

Output

ID

116

2.0

21

2.2

23

2.4

2.5

2.6

3.0

3.1

3.2

3.3

Parameter

ND Filter Stop

Mic level
Headphone level
Headphone program mix

Speaker level

Input type

Input levels

Phantom power

Overlay enables

Frame guides style (Camera
3.X)

Frame guides opacity
(Camera 3.x)

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

Type

fixed16
fixed16
fixed16
fixed16

fixed16

int8

fixed16

boolean

uint16
bit field

uint16
bit field

int8

fixed16

int8

Index

[0] = stop

[1] = display mode

[0] chO
[1] cht

[0] = bit field

[1]=target displays
bit field

[O] = frame guides
style

[1] = frame guide
opacity

[2] = safe area
percentage

[3]= grid style

Minimum

0.0

0.0
0.1
0.1
0.1

0.0
0.0

0.1

Maximum

15.0

1.0
1.0
1.0
1.0

1.0
1.0

100

100

Interpretation

filter power, as f-stop

0 =stop

1= density

2 =transmittance

0.0 = minimum, 1.0 = maximum
0.0 = minimum, 1.0 = maximum
0.0 = minimum, 1.0 = maximum
0.0 =minimum, 1.0 = maximum

0 = internal mic,
1=line level input,

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

0.0 = minimum, 1.0 = maximum
0.0 = minimum, 1.0 = maximum

true = powered,
false = not powered

bit flags:

[O] = display status,

[1]= display frame guides
[2]= clean feed

Some cameras don’t allow
separate control of frame
guides and status overlays.

bit flags:

[0]=LCD
[1]=HDMI
[2]=EVF
[
[

3]=Main SDI
4] = Front SDI

0=HDTV,1=4:3,2=241,
3=2.39:1,4=2351,
5=1.85:1, 6 = thirds

0.0 = transparent, 1.0 = opaque

0 =off,1=2.4:1,2=2.391,
3=2.35:1,4=185:1,5=16:9,
6=14:9,7=4:3,8=21,
9=45,10=11

0 = transparent, 100 = opaque

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

bit flags:

[0] = display thirds,

[1] = display cross hairs,
[2] = display center dot,
[3] = display horizon
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Group ID Parameter Type Index Minimum Maximum Interpretation
4.0 | Brightness fixed16 - 0.0 1.0 0.0 = minimum, 1.0 = maximum
bit flags:
uint16 e [0]= Zebra
E fi | = bit fiel - -
xposure and focus tools bit field [0] = bit field [1] = Focus Assist
[2] = False Color
41 bit flags:
[0]=LCD
uint16 [1]=target displays B B [11=HDMI
bit field bit field [2]=EVF
[3]=Main SDI
[4] = Front SDI
4.2 | Zebralevel fixed16 - 0.0 1.0 0.0 =minimum, 1.0 = maximum
4.3 | Peaking level fixed16 - 0.0 1.0 0.0 = minimum, 1.0 = maximum
Display 0 =disable bars,
4.4 | Color bar enable int8 - 0 30 1-30 = enable bars with timeout
(seconds)
[0] = focus assist 0 = Peak,
method 1= Colored lines
0 =Red,
45 | Focus Assist int8 1= Green,
[1]=focus line color | — — 2 =Blue,
3 = White,
4 = Black
=disable, 1-30 = le with
4.6 | Program return feed enable | int8 - 0 30 O disable, 1-30 = enable wit
timeout (seconds)
. —Cli
4.7 | Timecode Source signed [0] = source - - 0 C P
byte 1=Timecode
Sets the tally front and tally rear
bright toth level.
5.0 | Tally brightness fixed16 - 0.0 1.0 "9 ngss 0 the same leve
0.0 = minimum,
1.0 = maximum
Sets the tally front brightness.
5.1 Front tally brightness fixed16 - 0.0 1.0 0.0 = minimum,
Tally )
1.0 = maximum
Sets the tally rear brightness.
0.0 = minimum,
5.2 | Reartally brightness fixed16 — 0.0 1.0 1.0 = maximum
Tally rear brightness cannot be
turned off
0 =internal,
6.0 | Source int8 enum | — 0 2 1= program,
Reference 2 = external
6.1 Offset int32 — — - +/- offset in pixels
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Group ID Parameter Type Index Minimum Maximum Interpretation
[0]time _ _ BCD - HHMMSSFF (UCT)
7.0 | Real Time Clock int32
[1] date _ _ BCD - YYYYMMDD
) ISO-639-1two character
7. System language string [0-1] _ _ language code
7.2 Timezone int32 _ _ _ Minutes offset from UTC
. BCD - sODDdddddddddddd
Confi- where s is the sign:
guration [0] latitude _ _ 0 =north (+), 1=south (-);
DD degrees, dddddddddddd
decimal degrees
7.3 Location int64
BCD - sbDDdddddddddddd
where s is the sign: 0 = west
[1] longitude _ _ (-), 1= east (+); DDD degrees,
dddddddddddd decimal
degrees
[0] red -2.0 2.0 default 0.0
[1] green -2.0 2.0 default 0.0
8.0 | Lift Adjust fixed16
[2] blue -2.0 2.0 default 0.0
[3]luma -2.0 2.0 default 0.0
[O] red -4.0 4.0 default 0.0
[1] green -4.0 4.0 default 0.0
8.1 Gamma Adjust fixed16
[2] blue -4.0 4.0 default 0.0
[3]luma -4.0 4.0 default 0.0
[O] red 0.0 16.0 default 1.0
[1] green 0.0 16.0 default 1.0
8.2 | Gain Adjust fixed16
Color [2] blue 0.0 16.0 default 1.0
Correction [3]luma 0.0 16.0 default 1.0
[O] red -8.0 8.0 default 0.0
[1] green -8.0 8.0 default 0.0
8.3 | Offset Adjust fixed16
[2] blue -8.0 8.0 default 0.0
[3]luma -8.0 8.0 default 0.0
[0] pivot 0.0 1.0 default 0.5
8.4 | Contrast Adjust fixed16
[1] adj 0.0 2.0 default 1.0
8.5 | Luma mix fixed16 - 0.0 1.0 default 1.0
[O] hue -1.0 1.0 default 0.0
8.6 | Color Adjust fixed16
[1] sat 0.0 2.0 default 1.0
8.7 | Correction Reset Default void — — — reset to defaults

Developer Information

127



Group

Parameter

Type

Index

Minimum

Maximum

Interpretation

Media

10.0

Codec

int8 enum

[0] = basic codec

[1] = code variant

0 =CinemaDNG,
1=DNxHD,

2 =ProRes,

3 =Blackmagic RAW

CinemaDNG:

0 = uncompressed,
1=lossy 3:1,

2 =lossy 4:1

ProRes:
0=HQ,
1=422,

2 =1LT,

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

Blackmagic RAW:
0=Q0,
1=Q5,
2=31,
3=51,
4=81,
5=12:1

10.1

Transport mode

int8

[0]= mode

0 = Preview,
1= Play,
2 =Record

[1] = speed

-ve = multiple speeds
backwards,

0 = pause,

+ve = multiple speeds forwards

[2]=flags

1<<0 = loop,

1<<1=play all,

1<<5 = disk1 active,

1<<6 = disk2 active,

1<<7 =time-lapse recording

[3]=slot 1storage
medium

0 = CFast card,
1=SD,
2 =SSD Recorder

[4] = slot 2 storage
medium

0 = CFast card,
1=SD,
2 =SSD Recorder

10.2

Playback Control

int8 enum

[0] = clip

0 = Previous,
1= Next

10.5

Stream

bool

[0] = enabled

true = enabled,
false = disabled

10.6

Stream Information

void bool

[0] = enabled

true = enabled,
false = disabled

10.7

Stream Display 3D LUT

void bool

[0] = enabled

true = enabled,
false = disabled
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Group

Parameter

Type Index Minimum Maximum Interpretation
-1.0 = full speed left,
0]= locit -1.0 1.0
[0]=pan velocity 1.0 = full speed right
1.0 Pan/Tilt Velocity fixed 16
. . -1.0 = full speed down,
1] = tilt velocit -1.0 1.0
[ =tittvelocity 1.0 = full speed up
PTZ
Control ints [0] = preset 0 =reset, '
- - 1= store location,
enum command 5= I locati
m Memory Preset =recall location
int8 m= 0 5 -
preset slot
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Operation

trigger instantaneous
auto focus on camera 4

turn on OIS on all cameras

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

add 15% to zebra level
(15 % = 0.15 f = 0x0133 fp)

select 1080p 23.98 mode on
all cameras

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

all operations combined

Packet
Length

76

Byte

0

header

destination

IN

255

255

length

IN

12

command

o

128

3 4
command

E =
c |5
.
Qo 8
0 0

0 0

0 1

0 4
0 1

0 8
0 0
0 4
0 4
0 24
1 0

parameter

6 7
data
C
o
o B
=k
0 0
0 0
3 0
128 1
1 0
128 1
0 0
0 0
128 1
3 0
Ox9a Oxfd

0x10 0x27 0x00 0x00

0x33 0x01 0 0

24 1 3 0 0 0 0 0

0Ox9a Oxfd Ox9a Oxfd 0 0

0x33 0x01 0 0

Ox9a Oxfd 0 0
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Version 1.0 (30/04/10)

This section is for third party developers or anybody who may wish to add support for the
Blackmagic Embedded Tally Control Protocol to their products or system. It describes the
protocol for sending tally information embedded in the non-active picture region of a digital
video stream.

Data Flow

A master device such as a broadcast switcher embeds tally information into its program feed
which is broadcast to a number of slave devices such as cameras or camera controllers. The
output from the slave devices is typically fed back to the master device, but may also be sent to
a video monitor.

The primary flow of tally information is from the master device to the slaves. Each slave device
may use its device id to extract and display the relevant tally information.

Slave devices pass through the tally packet on their output and update the monitor tally status,
so that monitor devices connected to that individual output may display tally status without
knowledge of the device id they are monitoring.

Assumptions
Any data alignment / padding is explicit in the protocol. Bit fields are packed from LSB first.

Blanking Encoding

One tally control packet may be sent per video frame. Packets are encoded as a SMPTE 291M
packet with DID/SDID x51/x52 in the active region of VANC line 15. A tally control packet may
contain up to 256 bytes of tally information.

Packet Format
Each tally status consist of 4 bits of information:

uint4
bit O: program tally status (O=off, 1=on)
bit 1: preview tally status (O=off, 1=on)
bit 2-3:  reserved (0x0)

The first byte of the tally packet contains the monitor device tally status and a version number.

Subsequent bytes of the tally packet contain tally status for pairs of slave devices. The
master device sends tally status for the number of devices configured/supported, up to a
maximum of 510.

struct tally

uint8
bit O: monitor device program tally status (O=off, 1=on)
bit 1: monitor device preview tally status (O=off, 1=on)
bit 2-3:  reserved (Ob00)
bit 4-7.  protocol version (ObO000)

uint8[0]
bit O: slave device 1 program tally status (0=off, 1=on)
bit 1: slave device 1 device preview tally status (O=0off, 1=on)
bit 2-3:  reserved (0b00)
bit 4: slave device 2 program tally status (O=0off, 1=on)
bit 5: slave device 2 preview tally status (0=off, 1=on)

bit 6-7:  reserved (0b00)
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uint8[1]

bit O: slave device 3 program tally status (O=0off, 1=on)

bit 1: slave device 3 device preview tally status (O=off, 1=on)
bit 2-3:  reserved (0b00)

bit 4: slave device 4 program tally status (O=off, 1=on)

bit 5: slave device 4 preview tally status (O=0ff, 1=on)

bit 6-7.  reserved (Ob0O0)

Master Device

Byte 7 MSB 6
o Version Version
(Ob0) (ObO)

Reserved = Reserved
(Ob0) (Ob0)

Reserved = Reserved
(ObO) (ObO)

5

Version
(Ob0)

Slave 1
Preview

Slave 3
Preview

Slave Device

m

Slave Device
2

Slave Device

Monitor Device

3)

4 3 2
Version Reserved = Reserved
(Ob0) (Ob0) (Ob0)
Slave 1 Reserved | Reserved

Program (ObO0) (ObO0)
Slave 3 Reserved = Reserved
Program (ObO0) (ObO0)

Monitor
Preview

Slave O
Preview

Slave 2
Preview
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Monitor

Program

Slave O
Program

Slave 2
Program
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Connecting Tally using the
Blackmagic 3G-SDI Shield for Arduino

If you are using an SDI switcher with a tally output connector, you can connect the tally outputs
to a Blackmagic 3G-SDI shield for Arduino to send tally signals to your Blackmagic Studio
Cameras. This means you can still get tally on your Blackmagic cameras via the SDI program
return feed even if you aren’t using an ATEM switcher.

For example, the switcher’s parallel tally port connects to pins D2 - D9 of the Blackmagic shield
and the shield’s SDI output is connected to all Blackmagic cameras via a distribution amplifier,
such as a Blackmagic Mini Converter SDI Distribution. This way you can send tally to 8 separate
Blackmagic cameras.

The Blackmagic camera number must match the switcher’s tally outputs, which means you may
need to wire a custom connector to make sure the pins correspond to each camera number.
The common GND from the switcher’s tally connector must be connected to the GND pin of the
Blackmagic 3G-SDI Shield.

Below is a configuration example showing how the Blackmagic camera numbers match the
tally outputs from the switcher, which are then connected to the pins on the Blackmagic 3G-SDI
Shield for Arduino.

Blackmagic = Switcher

Camera Input | Arduino
Number Number Pin
1 1 D2
2 2 D3
3 3 D4
4 4 D5
5 5 D6
6 6 D7
7 7 D8
8 8 D9

The example sketch in this section shows how the Blackmagic 3G-SDI Shield for Arduino

is programmed to send a tally signal to the camera that has been switched to the program
output. All SDI switchers that have open collector outputs are configurable for tally using the
Blackmagic 3G-SDI Shield for Arduino. Instruction manual from the Blackmagic Design support
center at www.blackmagicdesign.com/support.

Connecting Tally using the Blackmagic 3G-SDI Shield for Arduino

133


http://www.blackmagicdesign.com/support

BMD_2_Camera_Tally §

#include <BMDSDIControl.h-

const int shieldAddress = @x6E; /¢4 12C address of shield
EMD_SDITallyControl_I2C sdiTallyControl(shieldAddress); // declare sdiTallyControl object
int cameraOneTallyPin = 2; // connect tally connector camera 1 to pin 2

int cameraTwoTallyPin = 3; // connect tally connector camera 2 to pin 3

bool cameraOneTallyChange; // used to check if camera 1 tally status has changed
bool cameraTwoTallyChange; /# used to check if camera 2 tally status has changed

vold setup()

pinMode{cameraOneTallyPin, INPUT_PULLUF); // define input pins with internal pullup resistors
pinMode(cameraTwoTallyPin, INPUT_PULLUF);

cameraOneTallyChange = @; /7 initialize tally status
cameraTwoTallyChange = @;
sdiTallyControl.begin(); /7 initialize sdiTallyControl

sdiTallyControl.setOverrideCtrue); /7 allow tally packets to be embeded on SDI stream
H

void loop()

bool cameraOneTally = digitalRead(cameraOneTallyPin); // read camera 1 tally pin

bool cameraTwoTally = digitalRead(cameraTwoTallyPin); // read camera 2 tally pin
if (cameraOneTallyChange != cameraOneTally) // only send commands to camera if tally staotus has changed
i

if (cameraOneTally) /7 turn camera 1 tally ON

sdiTallyControl.setCameraTally(
1, // Camera Number
true, // Program Tally
false // Preview Tally

+

1
else

sdiTallyControl.setCameraTal Ly( /7 turn camera 1 tally OFF
1, /4 Camera Number
false, // Program Tally
false // Preview Tally
H
1
1

cameraOneTallyChange = cameraOneTally;
if (cameraTwoTallyChange != cameraTwoTally) // only send commands to camera if tally status has changed
if (cameraTwoTally) /7 turn camera 2 tally ON

sdiTallyControl.setCameraTally(
Z, /¢ Camera Number
true, /7 Program Tally
false /7 Preview Tally

+

i
else

sdiTallyControl.setCameraTal ly( // turn camera Z tally OFF
Z, // Camera Number
false, // Program Tally
false /7 Preview Tally
bH
}
1

cameraTwoTallyChange = cameraTwoTally;

The example sketch above shows how the Blackmagic 3G-SDI Shield for Arduino is programmed
to detect a tally signal for input 1 or 2 via the switcher’s tally output, and then embed that tally signal
into the shield’s SDI output. The tally light on the corresponding camera will then illuminate.
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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 Micro Studio Camera 4K G2.

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 Camera Setup utility software is installed on your
computer, open the About Blackmagic Camera Setup utility window.

— On Mac, open Blackmagic Camera Setup utility from the Applications folder. Select
About Blackmagic Camera Setup utility from the application menu to reveal the
version number.

— On Windows, open Blackmagic Camera Setup utility from your Start menu or Start
Screen. Click on the Help menu and select About Blackmagic Camera Setup utility to
reveal the version number.

How to Get the Latest Software Updates

After checking the version of Blackmagic Camera 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.
The symbol on the product indicates that this equipment must not be disposed of

E 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.

Class A Product

KC: 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.

The operation of this equipment is subject to the following two conditions:
This equipment or device may not cause harmful interference.

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

[E R-R-BMD-20230627001

ISED Canada Statement
This device complies with Canadian standards for Class A digital apparatus.

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

Connection to HDMI interfaces must be made with high quality shielded
HDMI cables.

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.
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Safety Information

Blackmagic Micro Studio Camera 4K G2 is suitable for use in tropical locations with an ambient
temperature of up to 40°C.

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

During sunny conditions, consider shading of the camera to prevent exposure of the camera to
extended periods of sunlight.

When using the supplied power adapter, use only at altitudes not more than 2000m
above sea level.
State of California statement

This product can expose you to chemicals such as trace amounts of polybrominated biphenyls
within plastic parts, 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.

Safety Information
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Warranty

Blackmagic Design warrants that this 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 charges, insurance, duties,
taxes, and any other charges for products returned to us for any reason.

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

© Copyright 2023 Blackmagic Design. All rights reserved. ‘Blackmagic Design’, ‘DeckLink’, ‘HDLink’, ‘Workgroup Videohub’,
‘Multibridge Pro’, ‘Multibridge Extreme’, ‘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.

Warranty
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TFPS) A>T —45—TlE. HDMIT A R LA EEHDA Z2a—TCHAZ OV - L0 7OV Y
RIL—LL—hEZBETEEFT, XZa—%RKICIE. TFPS) AV I T —49—%8IRLT. AXZD
TSETy Ry > =BULE T,

7Oy zVk7L—4LL—}b

TAVIIRTIL—LL—bE AASORFTA—XvRDTL—LL—rT REYTFLEERT—
BIICERENTWETIL—AL—FE2RIRTEET, BE. COTL—LL - RXMTOY I
aYDOT7—U70—-ICELETERELES,
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RENTWBREEDTL —AL—MNIKERY > THEHA, TSET) RYVEBUE T, KEIRY V%= FEH
LT BRZT7L—LL—hEBIRLETD,

AFZAE—F 2 L—Ll—F

AASOERERY >y TTAY VNI L—LL—FE&IR

Blackmagic Micro Studio Camera 4k G2 7AYoV~ 7L —ALL —KI&, HDMI
BLUSDIHAICEBEBREINE T,

*A7A—=KR7L—LL—F
ATAE=RT7L—ALL—rE  BBEICEYT—DEEFTE2ERDODTIL —LEERELET, 2D7
L—AL—hE BELELEZOYIMNIL—LL—bCETAEBATIROBEEEICHELE T,

FIAE-FIL—-LL—F

MASDRENRY Y TATAE—R 7L —ALAL—M%EREIR

FIAIRTR. 7OV IR TIL—LL—hEATRE—RTJL—ALL—hE. BRBBEERE TIE—
HIBLSCHB>TWET, UL, ™HT7XE—R 7L —LL—k (OFF SPEED FRAME RATE) ; &4
VICERETBIET. BT —TL—ALAL—hEEJICEETEET,

ATAE=RTL—=LL—bZEETZICF BHELICRRSNTVWSTIL—LL—hDIYIT—
H—%BIRLTC, ISETY R VEBUET, KRV TIL—LL—bOBEAXZBLET, £/c, &
BEndcEDZVWATRE—RTIL—LL—NRFZAT—DLEICHZDT, ZIHhBEEIRTZZED
AT, INSDEIF. BEDP AV IR IL—LL—KMNTETVWTWET,

INEFLIEETADATAE—R 7L —LAL —hE2ZEE TS & T, DaVinci ResolveTH 1+ Iy I H D18
BEOEKAZSIKIOIBRAE—RNRITVINEERTEE T, A 7VAE—RTJL—AL—rET7OY I
TL—AL&DHEERETDE BEVEBRICRO—E—23V0MENESNET,

w5 — (SHUTTER)

vy d— A IT——F Vv v I —AE—RE@E v v d—T T ERRUET, 2DA >
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Fix%E TAE—NRK (Shutter Speed) ; & T7> )L (Shutter Angle) ; TUIDEX 5 E 9, 35#l1E
NZaZlD ey h7yvF (SETUP) X Za—, £/ avzsRBLTIEE W,

Tk
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:u: RIF1B0ED Y +v 5 — 7\/71Mdi‘ﬁébi? INIEREFIE CEKERINZIRETT, b7b\
U2SpDIRETRUILY V7 EBZICIE. Y v v I —%1/S0ICRETZIHENBHDET, BAZXHEHIE
Lfieb, ¥ /W@@J%ﬂ%‘itbﬁéi%écztatéjﬁ%bfﬁ%"&%

BARABE—YavIS—HIBONEY v v I—AE—REHETBICE. TL—LL—R2ZHTET,
BIZIE30pDHBE, Vv v I —AE—REI/6OWICHRETZEERBE—Vav I 7—rE5NhET,

YT —ICEDELDANREREGEF. Vv vI—ZEZRHGEWVE (ZJL—LL—MERUE) CERET
=F 9, Hl 2 IL25pTIL1/25. 30pT 11/3OT‘9”0 VWA —RAE-REBHPEVWREICTDE. E—Y 3
VI T —EPPBIHBREDICRDET,

TE—yavIiso—%EB5UL. 7V avEYY 7t:atoébta%?éﬁf:w%état\\‘/V\w—zt"—
REEDICHRELE T, 30pDIHFETI/20F, 25pDIHE TI/100W DR EIF. Q0ED Y v v F—
JIICHEYELET,

AT BBAOTTHREIDRE. YrvI—DNREATI VY A—DECZ2HEDHDTT, HX
FIFBEDOTL—LL—rTTUYD—DELBVWY vy I —DEZBEBNICEHLE T, ¥
vy I—DFER HDMITA XL AERIC, 7V A—DELBVY v v I —DEDRIRE
DREREINFET, INSDYv Yy I—DERF. ZNZNOEPHIE TERICEASNZEIEIR
ARBICE-TERDET, BREAKEIE. hAZD Ty 7 v (SETUP) ; X =2 —T50Hz
FIIF60HZICRETEE I, sFMld. 2ONZa 7LD Ty hFPvF (SETUP) X=a2—; €7
YavEZRULTILE W,

Y4 wd— (SHUTTER) § Z&IRL. SET, RY >V EITE HDMITA R L AESRICY v v —DH#E
BEHNEKRINET, F—rEE (AUTO EXPOSURE) 1 A 70B4&. BAERRLTWE Y vy iy —
DEICMA, AAZD T2y 7y (SETUP) ; AZa—TCTRRUVETERARBKICED T UyvH—7
U— (Bo2ENELRBWN) 'OV Yy I—DENERRINET, 7UvH—DEUBWEZFERHLTWS
[CEBEDLST BARBRBRHEOEMEICLD TV Y H—DECZHBELNHDET, ERLEFERBLTVERWE

BlE.BICTANREZTIIEEZRHMHOLET, FMliF. CONZaT7ILD Ty Py (SETUP) |
AXZa— 1By ayvasRLTIZI W,

FLWO v vy —E—RZRIRTBICIE, BERESBICKRRINTWIREDY v vy —EOAVIYT
— 5 —%KNAKRY Y TREIRL, SETI RYVERULET, KENRY VY ERTE, Vv v F—AE—RK%EZL
BCEFET, BRULIEY v vy —AE—RM JUYH—HNECRBRVWI v I —DEEYYFITZHE
—HITDEDTICEVNTAUARREINET,

& AEEOA > 1/120 1/60

AAXZE. Y RP YT (SETUP) XZa—TCREIRUEEBRBKREICED W,
Uy h—DELRWY vy I —DEZIRE

Blackmagic Micro Stud|o Camera 4K GICIF3BEED Vv v ¥ —RX—ADEHBEHE—RNHDFT,
E—RZBRIBICEFE, 'SETI RY > T H—REH (AUTO EXPOSURE) 1 ZA>ICL, REIRY > T
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Shutter Shutter +iris Iris + Shutter

F—KEH (AUTO EXPOSURE) | ZAVICLTY vy H—R—ZD
F—rBEE—RIF7Z7I/ER

¥+ w4 — (Shutter)

TFI—F v —%#BFULEFE. BREE —FILR DDV vy —DEZEHHRELE T, BEDHE
AREEHBULVWESICRIRLEDS, Vv v I —DEEDLINCEBRAEIZE. E—varvyIo—
CHEITZER b\%bi@“o e, ERBRE TR BARBHKBEICI>TIVYA—DELZHBED

HDEF, A—RBEHIC ¥+ vy— (Shutter) | ZRIRT B & A— T UREERFERATEE T A

Shutter + Iris (V¥ vy¥—+71VUR)
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BMBICHG>THBENHETCERAWEEG, AIXTE Y v I—DEEZRABULTCELEE —TEICREET,
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EHTE BREDOHZLYADTFIN—F v —2EBUED, FAIAIR—ADA—EHE—RERXRTE
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Iris + Shutter (PAUR+Y v vy —)
TFIR—F v — RICIVv v I—DELXZFABUTCEYLBRBERLARNILE#HIBTLE S, 7/—F v —DRKAME/
BIMEICB>THBREIN B TERWEER. IXSRIY v vI—DEEZFABLTCBHEE—EIREE T,

Shutter + Iris (¥ v d—+7—1UR)
Y= RICTFIK—Fv—Z2RBELUTHYBBEELANILZHEFLUET, Vv v I—DENRKIE/
BIMEICHBS>STHEBENMMITTCERWVWEES, IAZETFN—Fvr—%2FABULTEEE —TEILRELEET,

Iris + Shutter Shutter + Iris

7 —K~E&H (AUTO EXPOSURE) | ZBIRULTTZ A YAR—ZADA—RBHE—RICT7IER
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IRERR, X T DR FERE IR TRR

MERBEREREI ITLAI—RAI VY —E2RRIDDT. VUV ITORIDERY. WFEHFD YLD
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BATE2L5PUvFICTURYRENE T,

SALI—RERER T 5ICF. REIRY > TR BERRZE RL, TSET) RYVERUE T, "SET)
MY VEBERTE. VJUVTORSICEDET,

BHEREARTOBADICRRENIRAT IRV IT—5—

TC | 7L —FZRRLTVSHA MERERROBICKRRSNET,

BHRBAEEIALAT—RESHERINTVIIBE. BEFEERROAICERSINET, I
EXT| (& HDMIZAUTATEM Mini, SDIZOY LY T —2 %N UTATEMAA Y F v+ —H 53%k(E
TEET, HBIWE FFOVEIZIv v IDIALTA—RY —IDSEHEEFHE T,

REY A L= R I v A7 SNTERNMINICGE. BERBRROAICERRINET,

UT7LYAANBEICEDWENBRY 77 LYY —ADERINT OvIInfckick
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714> (GAIN)

P14y (GAIN) | A I =5 —d. AIAZDBREDT A VRELLIIAREERRLET, RBERE
[F0dB T AAZIET a7ILRA T IS0V =% EBH LU TWET, DF D, EBRASZH TIX10dBH
SMBABABELTHED, FEAE /A ZXDBNWI =V BAA—IHESNET,

"TAV AV IT—5—%R8R0L, 'SET) 20 I & BBEZXHFICEDE TV ZRBTEET, B,
TUEY D SREIRT DD AATORHRY VEFEALT DRAYLEICKRETEET,

TLUR - Ghep WB
£5.6 00:00: Yl 0dB | 5600K

P42 (GAIN) 1 A VI T —F—DSTAVREICTIER

RSAT =TTV ZREAEE

RRICIEC T TIVIEEWEWREICEETEET, Al BMOTLRWEBBETODIRE TIE32dB
Fld36dBEFERATEE TN, /A XADNNEU ZHREENH D ET,
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Blackmagic Micro Studio Camera 4K G20t > ¥ — (& (EBBEEHFLBEZLWHX DT DR
FILEbETRBELINTWVWED,

BRAZHICEDE TTA YV ERABLKKES W TaFZIRA T ITTA DN I TSI RT
BEL. aWEWSAYRETETYT—INIYU -V TREBD/ A XICHBEESICLET,
TA VREN-12dB~8dBDBE. XA T 4 7T1YDOIBNESBKRA VUL THERINET,
TAVREMOIB~36dABDIBE. XA T+ 771V DIBIBNESRBRA VY NEULTERASINE
9, 8dBFcIF10dBDEESTHERA TEDREFZHDEZE. LY XDT A ) ADRD{EZ1E
NS T B EEHBUET, INICED. 10dBERIRTEScH. BVWRAI T ITTA VN E
Ban,. &boU—yBAXA=—IDNEBENET,
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Y14+Zy LY (Dynamic Range)

Gain -12dB -10dB -8dB -6dB -4dB -2dB 0dB 2dB 4dB 6dB 8dB 10dB 12dB 14dB 16dB 18dB 20dB 22dB 24dB 26dB 28dB 30dB 32dB 34dB 36dB
TotalStops 13.3 133 133 133 133 133 133 133 133 133 133 124 124 124 124 124 124 124 124 122 19 M6 M4 N1 108

‘° T T T T T T T T T T T T T T T T T T T T T T

stops

Stops Above Stops Below

IRTANZV R (WB)

"TWB) 8LV TTINT) A>T T =5 —Id AATDBREDRTA NIV RET AV M ERRULET,
DAVIT—— BRI DERABBRAKEICEATELSAATORTA MY ABLUT

VREBETEET,
(5.6 00:00:0000MRE. <0 ' @

"WBy 88X TFa 2k (TINT) 1 AV IT—F—D5. TNTNDREICTIER

TRTCOXRIGEERE LU TCWET, FIZIE ATV IDOXIFEERE, EDEEREERFLTVET,
RTARNSUAREFE AX—IDALYIETIN—DIVIRAEFABETEZIET AX—=—IDHFT—N
TUREFABL, RTARERTANEUTHBUET, fIZIE BHAVWALYIDORERFTZI VTR
TYTANDEBRATIRETZH A, 3200KEEIRT D&, AX—JICEERIINDET, 2hickbhT
—INZYZANEN, RTA NMIEREICEHRINETS,
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Blackmagic Micro Studio Camera 4K G2Tld. A BREBERELGHICEDLET. ULTOLSBRERTA
NSV RZ )Yy MPAREINTVWET, HTOAT Y3 N 5RIRTEET,

VY,

O RPN (5600K)
6 ERER (3200K)
#IEAT (4000K)
[\ =ews (4500K)
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7")12/#%‘:1%5*)?@’5 i KERY =2 ERLT, 'SEL RV EHULET, TUEY RN EARI A
RFBICFBEAYIYT—5—%EFRL, KRS Y TRHRELI I, "YU zIEE T & REMN0K
%ﬁ’é‘%ﬁ%éhi@'o

ISICAA—VORENBERBEIF. T2k (TINT) ) ZREELET, "7 b (TINT) 5 E A1 X
—VHDTY—VEREVIDIVIAERAEUET, fIZIE VPEDIYE VI EMZ DI ET, Esu'cﬂ
TEUNBERTU—VOBIRDERETEET, AATORITA NS YADTUEY hDELITIE,
TAVEREENTVWET,

TWB) XZ2—TIF RV U=V DETIKAAZDOREDT AV MREDRRENES, TV N ERE
IBIC TAvb AV =5 —ERRULT REVRY Vv ZERBULTEELE Y, -50~+50D1ET
B ORETEET,

A

{ 5600K >

Micro Studio Camera 4K G2®M "'WB) &&U 74>k (TINT) 1 1V IT5—5—h5
5207Vt YyNcT7IER

AT IRTARNSGURFCBRTAV I EEETDE TUERY I THARILRTA NSV
(CWB) J IEEEENE Y, hRILIRTA |\/\7/7\L¢ﬁ‘h|$0)37>%>"“*‘( BRZY>TH
EEBULLED MOT VY MIEEULTNSCWBICRUICHE REV’RFINET, Ih
IEED ARILRTA RS VR EREICHER bf:7')t‘y|\t0)tt$*b\%ﬁ$Tﬁ'o

I—kR74MNNZ 2R (AWB)
Micro Studio Camera 4K G2i&. RT A M\SVAZEHEIRETEET, BEIRTA NS>V (AWB)
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RIA KNSV REBERET DR AA—IOFRICHEBNWENA—N—LAENET, TOBAIC,
HY L —DA—RRERANZ2a—bIILBEDEEL, KRS > T "WBEEH (Update WB) | %
BIRLT, TSETy MYV EBULED,
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A

1/50 4
HDMITA R 7L A DA LICRRENICAXTDERA VI T —5—

AVIT——FABESHDET !

AC AC AATHEBRICER SN TVBHERICRREINE T

AXSIC/I\NY FYU—ZBD T TVWBIHEE, Ny TFU—FAVT
Ny FV)—)\— REZ25BEMN THRRUET, ED20%ZH 2 & /Ny 71—/
—(ERICEDLDET,

AASHEBRICERSNTED, Ny TU—ZEOFIFTNVS

Ac BAICRRINET,

ACHBLUNYTU—

HASHEBRICEFRENTHD, BT 1LP-E6/\y T —
ZRFICHABLTNDBARICRRINET,

Iii III

AC | AC/REVY—Y

LUTA I —45—

FrEYRTLUTZLE2—Y—ILEUTHERLTWBREE, RYZU—yDE FICHWUTZA IV hik
REn, RELWUTHABEMICR>TWEZEZRLET, TINER (RECORD) J FRET M7 7/ILICLUTZ &
R (APPLY LUT INFILE) ; ZA > IcLTWRIB AR COFAAVIEEICEZDLOFE T, HMiE 'RE, €
vvavaESRULTIEI W,

FAUZ

EANTSLA
AAXSDODHDMIBADETFICIFE AR T SLANKRRENET, RGCBE AN S A, A X—I RO, #F.
EFvroRILDON—2DHERRULET,
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EARNTZAE VY TDI v RIENALTANDRED
N—=>LYIDIEEELTERTRE

EARNTSARROEMIES v RD (TZv o) T ABRIENAZSAK (RTAKN) T, LYZXTF/I—F v
— %[BT 2L EANT SALOBRALAICEBZEE I, CNEAVWT AAXA—=IYDI VT RI/N\ATA
RDOVIVYEYTHEF IV I TEET, FRFJBFFVRILDINASTARTIIYEYTHRELDE ER
NS SLABRBIORIRT 21 I —9—NEUET, E AN SLADERDHENRIESHICTEREE T,
BICRTYNTWEIEE. I\ S REREIYPRIDTaT—ILDNERDNTWET,

HDMIT A4 XA 7L ADETICE RN SLADNRRENBWVWEEIL HDMIT« X 7L A H TEEE (Director)
[CRESNTWVWBAREENRBDET, FMiF. TTE=Z¥— (MONITOR) ; XZa—, €2 ¥3vx=5R
Lelizany,

SKEBRY AT —5—
SREBERY YDAV IT—9—g HDMIEADESS. c AN T SLDBEICHDFT, INEFH. ZDRY >,
AT ATFIN=DFA AV AAXAZOHDMIE A LD YA LI—RIEFKRICEDLDOET,

ISR, SREIRY Y EATATIN—BRICEDDET,

7 71IVICLUT % E

MY #% (RECORD) J R E CWIHRI Vv ICLUTZ BRI 25 S, KBRS VOB ICE WLUTZI IV D
KRENET, "EZ¥— (MONITOR) ; BRETH 3D LUTE R (Display 3D LUT) 1 ZA > ICLTL
2. ZDFAAVIE AV )= DEEICRRESNET,

LUTA > I == RV NAE—RERERE—ROWA TRRSNET,

LUTZ @ A U 7zBlackmagic RAWZ 7 )L DU ARICB L TIE, iR D NNEk A =2 — (RECORD) |
Loy avaESBULTIIEI W,

AVEREA VI T—5—

IRHFICAATZTCANEENFKET DL FBA VY IT—F—RIVIic T, AVIT5—9—hrEmML
TA=N=LAENET, USB-CT7 TV ¥aT AV DFRBARERB A VI T —9—NK<RDET, &
DHBEICELD USB-CT TV YaT s AVDOREN. BEBRLTWSZA—T VI EBEREICITETES
ZENDMDET, ANEEA VI T —F—d BRICINF LUy ICANEENH - IcHBRICHER
RENET, ROVIVYTZIRNIFIT 2D, WAZZBREITZ2ETI VY IT—F—[FRRIN{TEITET,
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' < 1"HD 101288

26:14

AASDTZYY 21T RVICANEENEL S &,
ANEEAVIT—I—DERRINET,

A%E Blackmagic Micro Studio Camera 4K G2l R TERWI v T —IZ KL AWK
S, AVEEZBRHUESINEREFILETDILSICHRETEX I, s&#Mlld. 2ONY=Z2 7LD X
$kA=21— (RECORD) ; €7y avEERULTLRLI L,

ANL=I1I—45—
AL =Y I5—9—F HDMITA AL A DESL, INFERY Y DBEICHDEST, 2DV IT—4
—(ClE AXTICERSINTVWBUSB-CRS A JDBERIAIRREINET,

$RiE O] BERF A

NAZICUSB-CTZY V2T RIEERLTWVWZBE HDMITA AL AEBOAN L —I 1> I
— =T, TARAYVDFBUERENRRINET, FEJERBIERBES TRRIN, BRULET
L—AL—hPA—FTvIICEDEDLDET, CNSDOREEXZEBLUILBE. A1V IYT—F—IEBEEIC
REFEREEZFELBELET,

739y aT ARV OREFREBENNSAICHRDE AN =YY I T =5 —DXENRICEDDET,
BRI D3N ICARD A Y I T —F =D ><DEFMU. 30MRBICHRDETEPRAMLET,

Q < 1T"HD101—_ ==

26:14

ANL =TIV IT—5—IF. TF7Y 2T RIDEAHIE
S AR EZ R

AT 4 TPIN—
RETEBEOLEICHEDIATATNN—F. REODRAT—YAICHUT B B, RTUSB-CT7TvyaTF
A RVDEREERRLET,

BOTFAIVIE 729274 R DIERERMN TE TSI EERKL
G o _ e
F9, IN—DNIRTETERRSINTVWBEHEAR, T AZIETILTY,

HD7ZA V& USB-CT7 Y YaTARAIDNBASINTWEIN T I T4
TIERBWT EXERULET,

G A N=DRBDE T,

USB-CT7 2w ¥aT A RIANDNEKICE T DML, %Bakd TSR (RECORD) XZa—) /¥ avsE
SRLTLEI W,

HUDIY hO—I/LOfEA
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A—F4AX—5—

E—0A—T 1 AA—9—F. RN ZEBLTVWBEEEF v RIWE2. ABBA—TF « A =T
LTWBBERIABA =T ADA—T s AL R ZRRLET, PPMELIFVUX—F—ZRRTEE
T A=Y —DBEEEEFEITZTEDHFMIF. BBD TRE) €/ a3y Z22RBUTIEEW,

PPMX—4%—%2BAWTRBLREEZBDLHICIE. LRNILNNOIBFSEBZ R VWELSICLTLEEW, &
Nz, AIXSHBNFTEDZIERDLANILTY, COEZBZDE. A—TFTaANITIvEY T LIcD, &
HMNELET,

VUX =% —TlE, LNLIFOTE=VICELE I 02D I DB THEI UV EYIHNELZETETD
REDHDET, 7UvEY T EZRESTeDICIE. LARNILD+3 dBFSIGELBWLSICTZZENEETT,

VUA—FAARA—T—DHF—I\—F. E—=TA—F 4 ALRNIZRRUET, E—2T A
—FAALRILDNT =2 DYV =V ADERICEWIBICINES Z ENBENTY, E—2
LRI ZTO—DY =I5 EE. A—T 1 A7V EV IHEUBAREENH D %
Fo LYRDY—2D+3 dBFSICELTWBRA—TA A TRIVYEVITHELZURIN
HOET,

HDMIEZZ UV DA Ty TE BT TA—hATFYAN JL—LHAAR Uy R —TL
UTZHAR TAINAAT—RBREDAATDEZIVV TBREORREYDEZ /AETEET, N5
DAT> VLTI LRI BIICIE, TSETy MY Y Z2ELEI, HDMIT s X LA DESLIC, > hO
—IMNIITAZa—EUTRREINET, IATORHRY VE TSETy RV TEZIYV T DA TV
VEEIRULED,

HDMITA4 A7 LA EERICHDMIEZS UV T DA TV 3V hRRShET

+7'5 (ZEBRA)

HOMIBHDE T SRROA Y/ A THGDEZ F I,

LIS AA—IRNT. BEUVLBEHLANILZBZLEFRICRBEERRUET, flZ1E. €7 5%2100%
[CERETEIEBHA—N—DITUT7HERRUET, COEEF. BESNCRBEZHETEELEH A%
EIBRICEIEXT,

AAS DRV TET SREZRHE

HUDIY hO—I/LOfEA
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HDMIT A A7 LA TE T SDA YV /AT HYDEZZICIF. BT FZIYT TRV ETDODRAYy F%
'SET) RY > THYINEZ £,

CIIDNRRENBLANILERETDICIE BEATONN—EYT—I1VIT—5—%RRLT,

ISET) Z#LE T, R, REIRZ Y TEIILRILEHELE T, FEV L —PHEI L — +1R kY
TRRE SBEOEIT STV Y MIEATE, BH75~100%B To% I DB TEEY,

DUEND SCADEARY R ERBARBICEECNHZHBEIEF. ETILNILE
100KRMWICKRET D EBEBLDIERNRREINDIENHDET,

TA—HAF7 AR (FOCUS ASSIST)

Blackmagic Micro Studio Camera 4K G2OHDMIH A ED 74 —HRA TPV ANRKRRDA YV /H T = Y]
DEZ£Y,

SOBICRERESNETA—NAT VAN

HDMIBEATT7A—HRTFVANDA /A THYDEZDICIE. 74 —HATFIVANI T TAIY =V
TORAYF% ISET, RV THIDEZ £,

Micro Studio Camera 4K G2OHDMIE AL H F 2, 74 —HATVARDL NIV ERTET B ITIE, KED
RV TEEAE FTON—tyTF—I (VI T—5—%ERLT, 'SETy #HULE T, RIT. REORY > T
T+—HATFIVANERELET, "MENU) RYVERTER—LRVY—VICEDET,

TA—HNATIVIANDODRBBELZLNIIIEYayhSEICEBRDET, AIZIE. AMMICT7TA—HAEEDLED
BEEF. TA—NATIVANDLRNINZ EFBZETHEOIVIDT AT BRI 82 ENTE
T, BICERPLYABREDY IV AT, 7A4—HRT VAN ZBLREITDET AT —ILHERT
EARXR—VOBBICBRZENNHDET,

Micro Studio Camera 4K G2ICIF2IEFED 74+ —HATF VAR E—RNHDE T, &
N5DE—NRNIE. "EZ4%— (MONITOR) ; FREX Za2—7T TE—F> 7 (Peaking) 1 £7zld ™5
Z—Z4 Y (Colored Lines) 1 ZBIRUTYIDEZSNE T, #MlE. "E=4— (MONITOR)
AXZa— BV avESRBLTIESIL,

7L —LHAK (FRAME GUIDES)

HOMIHAD T L —LAARDRTAEZZTDBRIET, 7L —LHARICIF FRABRE, TLE AY
FAVHRBEDTARINL YA EENE T,

7L —L74 K (FRAME GUIDES) s TAXZOHDMIEAD T L —LAA REAV /AT

Micro Studio Camera 4K G2OHDMIEAD 7L —LHA RORREYDEZDITIE. 7L —LHARY
TTRIV—VETDRAyF% ISET) RV THIDEZ £,

HUDIY hO—I/LOfEA
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FERULEWIL—LACMRZERTZICE BEATOFARINLYADA Y I T —9—KTRERY
VTHEH, TSETIRYVZHUET, RIC, REIRY VY ZR U EBOTL —L A REZERULET,

ERTEBZHAR:

2.35:1. 2.39:1, 2.4:1

BIEWTA KRR =V DT AR AERRUES, PHFEINT4Vv I H2WVWETTVh-TAR
29— IRREFH, ZD3DDTA KRR —VREF BREHEICTTZIVRIBRITHUT
BETELBOTVWET, 2391F. SHRBZLFERINTVWETARRIY—VDRIKTT,

we

00:00:00:00 (de 5600K w‘n &

1 HD101

26:14

2401DT7L—LHA REFMCULIEHDMIT A X 7L A

2:1
16:9& D DUIEL, 2.35:1FELLBVHEERTT,

1.85:1

H5I1DO—MEIBTSYR - TARIAIY—VDIRITARINL Y ABZRRUET, TDOHEK

I&. HDTV 1.78:1& D EFIRIAL. 2.39MFEERLIEH D EF A,

16:9

178NDTF AR KNL Y AHERRUE T, 16:9 HDTFLER LAV 12— —R I -V, 20D
EERE HDBOEP A Y A VY ETA TR —MROICERINTWET, BUT7ART KL YA UItra
HDBURICHERINTWET,

14:9

14:9DF AR MLV A ZFKRUE T, 16:9E43DIFEMRHLFTRE U T—EOREB TEHAINTWE
T 14:9cBEbETEYY—7O Y7 UTH. 16:9P4:3D Ty T —IDME R A BERIREETH B T LNV
BT, FEFO 7OV I bANM4:97 AV E Y VA RALTWSRER TERI NI EN S 5
TWBBEIC. BROAAREVUTERTEXT,

4:3

43DTARIN LIV AZRRUET, SDTLERY Y=V EF#, 2xTFE|INT4 v I TH T5—%1E
BALTWBEBA, JL—Iv 7 EHR—k,

1:1

43&DBUHEN DT AR ML AZRRUET, COIEAFDEERIFSNSTARICH>TWET,

HUDIY hO—I/LOfEA
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4:5

45DTARI NV ABZRRUET, TOMRDT AR KNL VA E, MEROMEPIANY—KT A2 TD
BEEICBELTWET,

9:16

QNBDFANRINL Y AZERRUET, MEDOF AT MLV AIE, SNSBIAYTYYDTIL—IVFIC
BIBET,

TL—LHAARA=—N—LADTERAEEEIIEEFRE T, Filld. cOY=2
FILD TEZF— (MONITOR) A=Za2—; BV Y3y ZZRUTLES W,

7'1)w K (GRIDS)
HDMIE A T, 3x37 U w R KEA—F— +FR. Ry hORTREZYDEZ £,

=

3x3 R

T7kF (Horizon) 1 X—=¥—%BMIcLIT VY RERE
TUVYyRBEIOTFRIEFIAA—IVOERICEIIDA—N—LATT, FUYRBERICTHR>TWDIEG
A+ Micro Studio Camera 4K G2l&3x37 )y K, KF +FR. Ry hZRRLE I,

Micro Studio Camera 4K G2OHDMIEAD T Uy RORREYIDEZ ST, 7YY RY T TAIY—
VETDRA Y F% ISET) RY >V THDEZET,

RRITBA—N—LAEZBRFITBICIE. RERYYEZFEBALT. B3 Uy Ry TKE, . T+, .
TRy b OWTNAZEEIRL, TSET) #UGRBIRZEELE I, B3 U R @RS &, TKF .
+F#, . TRy b OWIThDhBREIBICRRITEET, FlZIE. Bx37 Uy R) & TKFE; . TB3x370

vy ETHFR, . B3 UvR, &ETRY M T,

00:00:00:00 OuE | se00K

1 HD101

26:14

X3 UYRDTUYRBRIV—yDTL—LHAARICELETEBMNICAEINE T,

HUDIY hO—I/LOfEA

167



3x37Yv R (Thirds)

MIER2AD T > CEREZEFICINEIT 337 VY RERRUET, 3x37 U RIiE, FERIC/CD
IRV —=ILT, 3V b DERZRDZDICEIEET, FIZIE ABOBIF—KHNIC. chs5DZA(

VUNNRETEZMETRIZTZIZYavVIGERTIDT, 3x37 Uy KRR EIF, (_nbUJI‘JJ CEELR
AVRERBIZD ETRIIEET, HEOBIF—RNICZAI)—>DENS1B3DZTAVICTL—ZV
INZDT, EOESAVETL—I VT HAREVTERTEE T, COXRTIE. EHO>ayhTT
L=y D—BHEEZFEODICHEIEET,

kF (Horizon)

KFA—=F—(F AXSHNERICO—ILULED, EFIETAILELTWSZEZRUET, IhidE /AR
NILR TOIRFE TKEEMRT LD, I VIR IV RUEAAZDT IV ZFHET 5 ETRIIE
ESER

AASHO=NEEETAINTZE T L —DIED A > I T —5—HFRRODMUENSTNET, 2D
SAUNFRO+FHRHSTNIEREF. O—ILEETAINDEBICHAILET, hATDE—V 3
e =X UTL—arUic AXTOA=—ILELOTAILMDKEICREZEE—a 1Y
IT—I—NELRDET,

W 2y N ERETBDICHDICAATZETICAEFT TVWBIHE Y. IXATZE LICAITTWSHE. K
FA=—F—FINEERLET, IXTZEHMAMICO—ILUTHRE TS &L KFEX—F—DEHI0E[E
BLEI,

HTFDREFE AAZDTAILAELTA—IZEELKFEA—F—DHITY,

KFERX—H7— BmE
—I_ BoBESHKFE
—i— TAINE T +KF
-I— BoBESCHEOD-I
_|" TV Yy T+AAO—)L

BEDERTIE KEA—F—DE-BSHKELRDLSFrUTIL—vavLET, —BLE"YYF
T T E R T BICDICKFRA—Y =% FERTZHE HDIVETAILNDT VT IV EREWSEE
(&, KFA—=F—HRDICF T L — a3V TEET, KFEA—F—DFvUTL—aVIcBET 5
Mg "E—yayveytd—-FvUIJL—ray, B0y avaESBLTIEE N,

+FiR

TL—LDFRRICT+FHREMBLE T, INIE3x37 Uy RERKICIERICENRBERY—ILT, Y3V
NDREERET L —LADHRRICEHBICERBE TEEL T, v D ESTTIEPLEIDEDLEZY —VRED
BEICERINET, REEEDBZ 7L —LDHRICTA—HAI T THELZET BVWAE—RDIRE
TH7AO0-ULPI<LARDET,

[

TL—LDHRICEY M ZERELE T, hid T+F) CERULSBREERLEI N A—/\—L
AHINENDTHREICEDFE A
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—7IT7HA K (SAFE AREA GUIDE)
HOMIBE DD E—TTUFPHARDAY /AT &YDEZET,

E—TIVUTRBETOF I3y T BEENYVIVINNORGEERIBNERSNINESHEHE
BIZEHDIFERLET, YavhrNORGEERE D E. FRD T—TITUT, AICNDH B &T,
FTLERETVOAVE YT EINZZEEBEET, £ AT )=V DIFICTA—F—~NX— VP Za1—AT
AV — FOMDA—NR—L A ZBIMTBANR—AEERTEELET, Z<OWERIFE. ¥ MLV TS
TV IREDEBERIAVFTYYNIOBE—TITUFIINE->TWBRETT Yy TFT—IDMmEINSZ
EEBELET,

MRANIOF 023y TyayhPRIESTAIEIN AXA—IDHNIAVTEINZZENTH>THL
BB E—TIVFHARBYavhDOTL—I VT ICHBRULEET, £lct—TTUZ THEDIO
VT ERRTBDIEDHBTERT, HIZIE, Ultra HD 3840x2160DUINERHICE—T TU P Z50% IR TE
T5E.1920xX1080D 7L —LVAVYINEDELSICR A BN ERTEES, E—T7ITVFHARNEFE. 7
L—LAARICEDETHBEINE T, DFED BRULN—EYFT—YIFLT. I—T vy rTL—LA
DRTBENHEINTT,

7SRICERESNIcE—TTUF

HDMIEATE—7TZU TP HARDA /AT EPODEZZICIE. E—T TV FHA R TTRIU—VE
TORAY FEEIRL, SET) RYVERULE T, AXTOHDMIEADE—TTUFZHARDL NI %
RETDICE BEATON—YT—IA Y IT—59—ICHEAT ISET) Z# U, KEIRSY > TA
TyavEERULED,

TAIWRANZ—
HOMIEAD T A LA NS —BHT VRV hORREGDEZXE T,

TANWANT = AA—IVHODILAVKNIIGU T, BERIZBEEZRLBRAST—CCA—/NN—LAULE
T, FlIZIE. DIV —VICEBBEARBHEIEY I BOHDAF Y h—VIEF ) -V TRRENET,

MNIEREITDRIE. EV I/ T )=V DTANAAT =TI IV T TBIET AF Y N—>T—
BEMDHIEREMTTCEET,

BERRIC AA—IADILAY D EENSHKICED BRI BEBZICB > EZBHRLTVWET,

HUDIY hO—I/LOfEA
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l NASFARTLADERMDRET ALANT—F
v—NETAINANT—DHEAIPAZERRLET,
| ZA#VANhF— B
95%WC RIARNOUvEY T
- 80%WC RTA RN T Uy Y 7 B
MG+1 FEIL—DI1R Ny E
18%MG FESL—
NBDL T2y 00T 4T —ILHYEE
Eipls
BDL Ty IDT«T—ILHER

L' ,‘ ‘2,“1 4 B
BYICBHSINIcAA—I TR AF VM=V RBREEYIDTAILANZ—TERR

HDMIEAD 7 A I A AT —DAV /AT HEYDEZZICIE. TAINAND T = T TCRIIV—=VETDAA
wF % ISET) IRV THIDEZ £,
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REX=Z2—arvkO-JL

XD TMENU) RV ERTE BREAZ2—DHEE T, COXAZ2—TRE, EHLIZHDMIT 1 X
FLADEICETAA—N—LAELTRRENET,

TMENU; RY U ZMUTHREX Z1—%F<

4 ® e >
= Blackmagic RAW 3:1

X SET
X PR Ultra HD
Eid s |l Video

KRR Y TYH TR Z1—PREZFET—

[ ]
A ® IN$3 >
[E = Blackmagic RAW 3:1
BGRE Ultra HD
s
/

TSET) MY &L THY TAZ 21— PREZEIR

KHRY Y TREZHELE T, 'SETI MYV EHRUGRRZEELE T,

BEXAZa—dvbO—Jb 7



XZa—h5HBICiE. TMENU; RV ERLTA T Y3y EB>TR—LAAI)—=VICEDE T,

AZ2—ZHDMITA R T LA DABOVWT NMNCEBE TEE T,

w2 (SETUP) XZa—, 7y avESRBLTEE W,

=L ==
=i

HME Ty RT

BREAZ2—RF WK EZS VYT A—T A A=Y Yy hPYA LU TUEY R AL—FOD

8ODATIV—ICADINTVWET, INSDY ITAZI—ICIEBEEDERENESENTVET,

MN$k (Record) 1 XAZa— I ETA ATV IDREIILMA, F1FIvILYIPTAT—ILDYv

TV RBREMNETE TV T—IVICEERZDOMORELRETEET,

®
S
B GE

Sl =Y

IR R >

Blackmagic RAW 3:1

Ultra HD

s Video
==

d—5Fv% (Codec)

USB-C7 3w ¥aT AV ICINEFT BB DBlackmagic RAWD R BE#RETEE T, EEELY ML —b
(Constant Bitrate) ; £#zld TEE Y AU T« (Constant Quality) 1 Z&IRUET, EEEY ML — &
35N 8N 12D S BEYZAYTIEQ0. Q. Q3. Q5 S RIRTEET, INSDA TV a3V IEEHE

LERBKRLTWE T, Blackmagic RAWICEIL TIE, 2OEI 23> THRIRLTVET,

RS E (Resolution)

USB-CEEETANIT 7o v yaT R VICNFELTWEISEE, IRICERLULTWABEBRENRRINE

9, Blackmagic Micro Studio Camera 4K G2T(&. Ultra HDFRIRE TCINERTE £ J,

X

it
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Y41+ =vyo LY (Dynamic Range)
Blackmagic Micro Studio Camera 4K G2D A+ 3 v LY IR TEIGIDHDET .

Video Videos REIGTERBCEICEB T, ZDEEDMBPRANIOY I 3D
EENBERTED. 8V SANDLY I TIFTESTH EEMERN L
MNOET,

DR TEIERec.709% AL, FREIT L —D6R M/ L EE/NA T4 hTIEE
S5IC3ARYTICHIGLTWE T, Inid. EELERREERIIC. ZELWAYY
H—7%2B2BDICELIcA T3>V TY,

Extended "Extended Videoy 7 EI&. Blackmagic Wide GamuticEDWT&EDH, OV
Video RSZANEEENBEASINTVET, Videos E—RNEDRHEEREWNIE,

TIVRT LD TH BN E T/ T~V BOFEENDBNAR—I &7
D.I\ASARDO—=)LATH Videoy E—REDEEIZ>TWBRH, NS5k
DEEIMELIRDET, AVNYA—TDOHBENELD 7y hRfcdh, EENTH
n%E9,

Film TFilmy FREIE Logh—T #BWTETAEZIERUE T, BRDIIFIvIL
VIEHMBETEIETRDELDETAESDIERNE SN D6, DaVinci
ResolveREDNT—I L —FT« IV T Iz FDENEBRRICERATESE
ED

Blackmagic Micro Studio Camera 4K G2I&. Blackmagic RAWZ7 + —~<X v MNCHIGLTWE T, 2D
TA—=X v NI BRIZBEE, TARYAFIvILY Y BIEWEBEOA 7Y a v ERHMELTWE
9, Blackmagic RAWIZ. RAWSSR DA S Z2 RTEIBZRBOENZ LT TR FEEICEEDT 7L
HEEZEBRUTWED, CNiE FEAEDREBNAATTITON, AXTERETN\—RI 777
L—yavhfThhdicHTd,

F7/c. Blackmagic RAWIRBE R AT T —F LR LTV, T7MIEHHINDY 7o 7H A
AZDEREERBTEET, MEOHEHUOABUL AZ—IL 7> ayORENRW Videos E
—RNOETFAAVIYAZFERAULCREITZHE. ETAHAYIYTRBRELZ 7ML EY 7872 7 THROE
CETAAYIDNERINET, UNUERIE. 77L& TFilmy E—RTHESN23T74ILLAHYITH
D T77AINDATT—IDNY TRz 7ICRUTET AT YN EFERITDLSICI/RLTWSET T,

NI FERNICAAX=—IENT—T L =TI T2 ElChoeBEIC. 77 1IVICRESIR TV
274N ALDTAFIVvILYIMNERTEDZIEEBEKRLET, RTA MNP T IV I TAA=IH/\—
ROUYZTEINRWEH, ToT IR INTRD, A5 L—FT4V 752 HBLTAA=IEIR
NSAVIKTEET, UHh L. W= L —FTa VI 93BN BVNEETE ETAH Y I A X—
JVICBBAINTWLWSDT, BEODETANATDAAXA=—IDESICRZIET, BERBOERICEAEEIN
BZERBORIANSOY I3y TEBTEET, Blackmagic RAWZ 71 JLIFFEE ICEE T, O
— Ty AV Ea1—9—DCPUEGPUILRBILEINET, DFD. TIEPBOSNRBENTEE T,
N—RYULF7DFI—F—R—REREHDEL A, Chid. TYT Ry T TEEETT, £/, Apple
Metal. Nvidia CUDA. OpenCLICX LT W37z, Blackmagic RAWD R HEXD ICERT2Y 7D
T 7 CEDHNEEERATEET,

DED, Blackmagic RAWIE, BRIICF v v allch BEREZTIF 0BG FEAEDIVYE 21—
Y—CETAT7AINDLSICEBEERE CHBETEET,

Fl . LYRBRETL —LSELIIXIT—FEUTRBEINEI HIZE BREOHZ LY X EEH
LTWBBE VUV TORERICTONIZA-LAPT7A—HADERE(E. 7L —LA T &ITBlackmagic
RAWZ 7AILIEXS F =5 LTRESINE T,
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Blackmagic RAWF 2B D AETIYI—RNULET, I—TvI/0A Ty avicid. BEEY L —hK
(Constant Bitrate) &EE Y 7 'J 7« (Constant Quality) h'&% 0D £,

BEEY L =M MOI—T Vv IERULDICHEELET, CORETIE. T—FL—MP—FEDLA
IWERE BADIEBRVLSICUET, DED B BAA—IEZRBELTVWT AA—IVEZREFT D
DICETELDT—IHNDERBE BEELY ML —hTRAX—IDEMES D, EIDLB TSN AN
—RCAA=IPWNEZLSICLET, INIE EFTATI—T v I TIRELWA S LN E R AN Blackmagic
RAWTOUSR T FEBDDRE.XBILENHDET, BELTVWEZAA—INLDELDT 5%
MHEELTWRICHBEDLST  BEDT YL —MNNFZLSICEBEROZEMPEEZDTLLD
N? BMENEEZHENHDFIN BREZKIATESET. ZNIKKMAKZENTEF A,

INZRRTDIcHIC. Blackmagic RAWICIFEE VA YT EWSEHIOT Y A—RAENHDFET, &
nig. BEBICEZIEATZEEY ML =TT, RRICIEBEE VA Y T4 TlE AX=JILEDZLDT —
INRBRIGE. 77T AXERECTDZIETHIBULET, 77T A XD ERNR W,
A=V ZEIVI—RIZ2HELNHD. BEZHEFLLWERICELTWET,

Blackmagic RAWDEE VA YT« TlE . A A=Y DIV A—RICBBRIEF 7711 X ZIKLE
Fo NI BETRICEID 77T A XK FZIEMHENT D EEBHERULTWET, hXATDLYX
FrvTEDHRFERELTH XTAFPREBEZE|RICTZZLFRVWEVNSCETT !

Blackmagic RAWD BB R TEDZEIEERDBEWAF] TR, EEORINNGAIEZ RUTWE
I FIZIE BEEY ML —MNDBEREICIE. 31 5L 8N 12DHBDET, I SDEFIE. FEEME
RAWD 7 7 1 )L 1 XX 9 B Blackmagic RAWD 7 71 LA XDEERZRUET, 3NELDENT
HENSONEFITN. ZNIIGECTTI7AINTATERELBDET, ZIEREREDSEEEILRS
BLRDFETHN, RENSBIT 7N TAINEBEENET, LD Blackmagic RAWIL—F—m5 12:1
DRETE<HBELRL, REATHHBVIEFRCSNBVWED T4 —RNR\y I ZZFTWET, UL
U. BATESTHT RRBEEZR L TWEEKDPNRERVWTLL S,

Blackmagic RAWDEE 7 AU F ik, Q0. Q. Q3. Q5D A 7Y 3 VICR/BELTWE T, IS5 DHFIF
I—FTv I TERINDIEMH/INTA—F—T, EEI’BERINDAHEEZFMPNICEEL £, Blackmagic
RAWI—7v 7 E BEEYRNL - EEECEEIA VT RETERDIAETHELEI, BE/AY
TARETIRH BERRICEITTZPAINY A XDLEENRKWCERDE T, 20D, 771 TF1 X
AT AP DRFICBHBEBRRESIRIGLTEDDET,

EEEw kL —k (Constant Bitrate) E&7E
30 50 8 2R EEEERLE T, B2 1. 121 IEEMRAWS LB LT, 7 7 1L 1 Rk #912
SDUNCEDET,

Bl #AY T« (Constant Quality) RE

QOB LVQ5IE. BFILOLALEERLET, Q5OBFLELDBVLALTTH, F—FL—kh
BHTENTVES, ERULEESIC. BESAUFABBELTVWSHRICLD, 77T XDK
EEDRNENAAZVRETT. TN XF AP A—RATBTRERT 7 AL XEBRZEEH
BBTEEBRULET, TRICED, IVESARETZTRMNSBDET, LML, ZOF KIZIBE
CRHBEESCILRETS, BEERBEEHETEL2ETT,

Blackmagic RAW Player

Blackmagic RAW Player(&. BlackmagicAXZ DY IR Tz FPA VA== C&FENTHED, VU
THERICHERLINLT U —2 3> T, Blackmagic RAWZ 71L& ICIK. 771 %&S
TINoUv I3 TY, ZILBRERLICEYMRE T 7L 2T IEP<BERLTRIO-)LT
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EEI, JL—LDFA—RICEWTIE, SDKZA T ZUYDCPUT I EIL—yaVidH o5 2EERT
—FTFTUF =AY R—bLTED. GPUTZ I EZ L —r 3 >idApple Metal, Nvidia CUDA, OpenCL
HHIR—KLTWEYT, £/c. Blackmagic eGPUICHIIIGLTRD, T4 -V AZSSICHLETESE
9, Blackmagic RAW Playerid. Mac. Windows. Linuxic Xt ie

AN A—T 71

Blackmagic RAWD YA RA—T7A)Lid. AVIFIN DT 7AILARADIVRY RINcAFT—5% £
EXITRIERBLTFANDAI T —9%A—N\—TARNTEEXT, TOAXY T —HFITIL. Blackmagic
RAWERREDM, A UR, 7A—HNX, EREHE. RTINSV TV M AT—ZAR=ZX, 7OV
TURZ. TAUVBBREDBFERNEENTVWET, XFTFT—FiE. WS hics Vv IO ichlico
T I7L—LT&lcTyaA—RanEd, IniF. BERICLYIZHELIEE 7L —LTEDLYX
T HELHERICIIDER T, Davinci ResolvefZiF TR, TFRANIT4F—TH X¥T7—%4
EHARD—T 7ML TREVEINTEXY, Ihid. ABIZDHZ2HEADAY T — 77T1§5ﬁﬁé1’lf(h\%>
N5TY, U1 RAh—T7A)biE. /It 9 BBlackmagic RAWZ 71 I)LDA->TWB 7 AT —(cBE S E
3721, UL Blackmagic RAWSR EZBAEDKRICEHENICENTEE I, 7A4ILF—mh 501 RKh—
771 ERDHE L, BEBlackmagic RAWABIK & ZBEULAEREITBEREINT AUIFILDOT7 7L
NEEINET, Blackmagic RAW SDKEERT2H 5DV IRNT 7T INSDREICTF IV EZRT
EET, HARA—T7AILICIREBDRBRIFETFEINTE D, Blackmagic RAW Playert. Blackmagic
RAWD G HED N AR H 5D BY TR I P THEBTEET,

Video) E—RDETFTAH Y TRETDIERIE. 770)LIE TFim) E—RTESNZT71ILLAHYY
ZERULE I, Blackmagic RAWERRT BICHIZo> T AIT—INET AT VI EFEREITZLS
IKIRUET ETANYNR AX=IVET L =TV I T2RGBNEL AV TV ETHPHITH
RTZ2RENHDHEICEBNTWLWETH, Blackmagic RAWTIEAAX—=I DTSy IPRTA NEFE
TELTRERIRNTDTAT—INREENTVWET, ETANIVYE VI T8 ToT—
NIRRT INTWVWDEIDT. WOTHTIEATEZXT,

DaVinci ResolveTBlackmagic RAWZ% {3

& Blackmagic RAWZ 71 )L D& TE IFFAEE M A1 T, DaVinci Resolve® TH XZRAW, ¥ 7 TH LW
ARA—T7AINEVTRETEEY, NICED. JVIA T TRBRIT I NDERPREDOLD DR
BENAEETY, DED. D DaVinci ResolveI—H—DIeHITAFI T —FHERTE TNEFTHA
DEEFINTCAVNREICEHBNICT IV ERATERLSICHDET, T5IT, DaVinci Resolveld,
AAZT77AINICEENZFOMDODAYTFT—FICIZ . RERIC EETRWL?/H'\ v LY IH TR
37, TFilmy . TExtended Videos . "Videos MSBYIRYAFIv LY I ZEEMICEIRLT
Uy TERRLET,

INSDHREF. ZE.AVKIAM SYRRAVMIMA, \AZ48 O—ILA T 8L TP RY

O—I)LA 7 THRIRARTEE T, WHRBBAREHARNA—T71MILELTREINDDT, R~

TAY Yy THEDTFAINTHEEELVTCVWEZETDANERTEET, AVUIFILDARXRTAYT
—ZIClEF. WO THRI ZENTRETT,

DaVinci Resolve® T XZRAW, ¥ 7 TBlackmagic RAWDE—T L —AZEEHI I EETEET,
INICIF IRTORE, AT -5 JILBERE EBENEFENTVWEH OI—F—8E—0
TJL—LYERT 7 /()b’éﬁ%% CHBETEXT,

Blackmagic RAWY 7z 7R+ v b

Blackmagic RAW SDKI&. Blackmagic Designic & D BF SN IcAPITY, ZDSDK% A LT, Blackmagic
RAWZ7 4 =X v hEFERTZ. MEOF7 TV Tr—yarvEELIENTEET, TRAOY/—(F. 2D
SDKZ 1 75 U%ERLT. Blackmagic RAWZ 71 JLDFHHED, IRE. REOYR—NEEBINTE
F 9, Blackmagic RAW SDKICIE, H 5 BESHR AT -1 TV IANEENTWS R, Blackmagic
RAWEZ T R—KT2H5027 77U T BATYRNZAVRBRAA—IZESNFE T, Blackmagic RAW
SDKIE. Mac, Windows. Linuxic 5L TH D, BlackmagicD 7z 7 ¥ MCH 2T RO V/I—R—=IH
SEETYIO0-RTEET, www.blackmagicdesign.com/jp/developer
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Blackmagic RAW APIQ OV R—%x > N DHEE :

Blackmagic RAW API

.Braw .Sidecar
AVX AVX2 Reader Reader

METAL CUDA OPENCL

LToRIF. 74—y b AV IRNDTL—LL—F TV V2T RIVDPARICEINVT &
FZDONFEREEZ D TRLUTWET,

T7o59yaT4 AT DRANFERIL USB-CT7ZvYaT1AIDT—FBEY. EIRULITZL—AL

—MCESTEDLDET, 753V VaTARIDNEERIEA—N—ICE>TETERD, AL —IXF

AT DT A=< hNITexFATEzIEMac OS ExtendedD EE5 AWM L>THE L EDLZ I EIC
BERLTLEIW,

TAT=IDDIBWI Y P Ia =V id BRBERDOY—EDET N DmWEBRNHDE T, LL
TOREF. E¥LYaIv I ZRELTVWSZEZHIREVEHETT, ImENBICL>TE, BFHINT
WEBRBEDED VRN TEDAEENHDET,

ULTRA HD
USB75vva Blackmagic Blackmagic Blackmagic Blackmagic
F1RY ZL—LL—b RAW 3:1 RAW 5:1 RAW 8:1 RAW 12:1
Rk RS RS Rk

23.98 16445 27445 4365 65249

24 1645 2735 43659 65159

25 1584 26257 4199 6257
1TB

30 13159 2199 3499 52245

50 799 1319 2109 3144y

60 657 1099 1759 2625

BEIA VT DQOB LT Q5IF. ZOPERITREREZ A ZMICEKRRLUE T, QOO HEE IR HE IFE E
EyhL—hr31ERLUKSWVWT Q5IE12IEALLS5VWTT, UM L. WERAIFI0OW S & ICHEERBNER
INZH BOWFAREKEZHT2REOAEE. 200ENZFULTAYRFY I T TLAD
AT TP EBOPIRAEEREEZE=I V> IT5H52ETY,

Bl
X &
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N A—URER
Blackmagic Video Assisti &, MU A—INERE Y R—MLUTWSHERBR S ERLTWS5E A, Blackmagic
Micro Studio Camera 4K G2OHDMIE AN SBEINICESNEE SN, TNA MY H— &R >TYRER
NHEBINFET,

DEDAAZOFENRY VR ITEALLI—F—HINFRZMAL. XS TNFEFELEITZELT—
=B EEILLE T, Efc. AXATHDSHDMBEHTYALI—RPEAS NS ABLI—5—
RSN Vv TiE AXSIKIRFEENI Vv T ERLYALATI—RZELET,

AEL A= —H MU A—IRFICHIGLTWBIBE AEEZENICTIRENHDET, —RIICIE
BREAZ2—THEMICTEET,

ATEM MiniFzlZATEM SDIZ XD UNFTFDKY 7T —

ATEM MiniX 7z (& ATEM SDID Extremedd % L\ & Pro>
U—ZXDRAyF v —CEB 7 7L DR EIT>T W
3% a. A1y F ¥ —ICEiRS nic I N TDBlackmagic
Micro Studio 4K G2AXZ DI ERZ N U H—TEF T,

00:02:56

% Z (£, ATEM Software Control® MBS DN, /¢
Ly bhiciE, T@AXSTRER, EWSF oy IRy o
ANHBDET, COF TV IRy IIADNEHICRST
WBBE RRY > E Iy 3BT &, 2k
SNEAAZINTTREDFHBLET, DED R
GNDEIVYIFTEN BIRLIFT T 2HATTH
RFICUUER DB E D £ 9,

IS, ATEM MiniX7zIFATEM SDIN =2 7L =25
RLTLIEE W,

ZL—LL—b

R b lo=iklr= 2w

F 72— FUNER 47

Ay zVk7L—LL—}b

IAOVIORTZL—AL—FE BREIYPTLEERTC—RNICERINTWE 7L —ALAL—FE&IRT
=E T, FIZIE, 23.98(psRETT, BE. CDT7L—AL—hF RRNSOY I3y - 7= 70—
EMBTROSND, BERERLIVA—TAARBICEDLETHRELET,

23.98. 24, 25, 29.97. 30. 50. 59.94, 60fps®. 82DF AV <V h7L —LL—rREICKBLTW
ESER

RE 177



A7 AE—K L% (OFF SPEED RECORDING)

FIAIRTIE,. 7OV RNTIL—LL—hEetBYY—TL—AL—hiE. BRABBEERETRE—HT
BE3CHB>TVWET, UL, ™ 7XE—RIER (OFF SPEED RECORDING) j ZAVICT 2 &, &
ey —"TL—LL—hERETEET,

AI7AE—KR 7L —LL— (OFF SPEED FRAME RATE)
T 72— RISk (OFF SPEED RECORDING) s ZBRMICLU. XZa—mS A 7AE—RTL—AL —
N ZBIRUT TSET) 2LET, IXASORANRY VEFRALT. BV H—TL—LAL—rEBELET,

oY —TJL—ALL—KhE WEINFETEI2ET—DSOEBEOTIL—LBEZELET, JL—L4AL
—hMF RELEZAYIINIL—LL—FTCBEITIZIRICETADREEICEELE T,

AT7AE—RT7L—LL—KICETIEMEI. COX=Z27)LO THUDOYMO—)Ly EZY 3D TTL
— L/ ZSRLUTIES N,

Y1 LT TR (Timelapse)

S 7

17 L—L%EFvFFr—19 SHEE 508

1T 7R (Timelapse)
T9ALZ TR BENBMICEDET,

17L—L%&Fv7Fv—7 3[R (Capture One Frame Every)
94 L5 7R (TIMELAPSE) | BNEMICR>TWVWDE ULTDOA YT —/NLTAFILT L —LEBEBHN
ICIRELUET !

ZL—L 2-10
» 1-10. 20. 30. 40, 50
bl 1-10

FIZIE 107 L — L 58 308, SASEICRFILIL —LZ/BETDILSICKREARETT,

IALTTABBERERTEIET. IVIATATRBATIIVNENDET XL F1TLTTRAD
FREZ27L—AICRETDE. BELCBRICEROT I MIEENET,

NAZDIRERY VHFFTEPIERIFHASINET, BERIVEBULUNREEFELETDE Y1LF7S
ADY =TV RAFBE—DIYYyTEUVLTRES N, IXASTERESNII—TvoETL—LL—KMiT—
BUES, 2FD RANIAY IV IV DIALTAVNCIALTTADY = A%EBD A H, IERL
fettd Uy P ERBKRICIKRZAE T,

" 1"HD101—2

26:14

SREIRY YD ECTA AV NRRS N,
AL TABRETH B I EERULET

Bl
X &
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T4 T—ILYv—7F=>7% (Detail Sharpening)

T a=l == Z

A=l == LA R

ML

F74T—ILYv—F =>4 (Detail Sharpening)
FaTF—=Iov =7y BENEMICRDET,

TA4T=IWov—T=VJ LRI
DREZFEALCLARXR—IDY TV T EETTEERT, VvV BEZEMICL. TE
(Low) 1. T8 (Medium) 5. & (High) 1 DWINhZRBIRLTYv—T =V DL R %5 Ebi?

BMCTDE HDMIBKUSDIE A Y v —7ZV N BEREEINFETH. USB-CTOINIR TR ELEZ T
FA WEELIcA X—V(F. DaVinci ResolveD ¥ v —F =>4V — )L T, KOIBEWEBEDA T 3
VREDEBECIYNA—IIZFERUTRETES/OH. IATZTEABZEALEE A

<& 5 (Drop Frame)

IAVEL FRER OIS E S

OAVELREROWNAE (IF MEDIA DROPS FRAME)
ONEENBRESNIBOARATOEFERETEET, EE (Alert) ) IKREIT D&, AVELHI R
HanTHINFERITET, "INEFEDEL (Stop Recording) 1 ICRET D&, ANVEENRESI NI
ICNFZFEIEUET, TNICED FERATERVWI v TV ZINEFTZIEZHE REZHEKICT S
EEBFIETEFT T,

HI—

77 ILICLUT & iEH I

gl e 7

771 IVICLUT% & (Apply LUT in File)

DFREDA VICIR>TWBIEHE, Blackmagic Micro Studio Camera 4K G2i&. Y #k LT W% Blackmagic
RAWZ 7 J)LICLUTEZVRY RUE T, LUTIE 7 7ML DAY T —ICRES R, BRIOT7 71L& RS
BB RANIOY I3y CHEBIBERTEX T, 7 v IELUTZ B A LR BE T, Blackmagic
RAW Player¥ fzi&DaVinci Resolve TR IF £ 9, LUTIFBEICA Y/ AT TEEITHN 7Y v TBIKICIE
WNEET D0, BEISE THBlackmagic RAWZ 71 ILICEICHEWVWET,

DaVinci ResolveDRAWERED/KLy MCH TLUTZBRA, FTv IRy I AN H 0. Blackmagic RAW
7710 D3D LUTZB R/ ESICTEFE I, DaVinci Resolve® TLUTEE R REIEHATDHRTEE
FHKICHEEELE I, INniE. BERICAXTITLUTEZRELVUTHER IS 2T BEATYINIERDL
TEZZEEERULET A DaVinci Resolve® NLUTZBR OF v IRy I REANATZETH, B
BICLUTZEA ZICTEET,
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&R EHE (GAMUT COMPRESSION)
T D EHE (GAMUT COMPRESSION) 4 T 7AW M TERICER>TRD, 7y EY T ULESRBE
BINAZARDBEERHL. FEETF22ET. TARATLADAT—IR—ARIICRED LSICLET,

DFREIE. AATDSDI/HDMIE AN SEESINcAA—IRBIPWE T 7AIDA A=V ICEEL
i@ho Blackmagic RAW TR U TW3F &, ZOREEIEDaVinci ResolveD 715 —R—3|C3H BHRAW
DFA—RYTTHETEET,

DEREEATICTZEERENTVWRETENZYYE YT ULETH. BIFERT —ATIE. LEDD XS
&%ﬁfﬁ@?ﬁb\i@@%ﬁ;J:Dﬁ7—7'J//b\i@é(jtb“&}")iﬁ“o

7Y wFlE, BITBlackmagic RAWTUSB-CT7 v ¥aT 4 AVICWNFEINET, U TR 77 1IL@E
FHADOFTT :

A001_08151512_CO0O01.braw Blackmagic RAWZ 71L&

A001_08151512_C001.braw ARSIV FTVIR
A001_08151512_C001.braw U—-ILES
A001_08151512_C001.braw A
A001_08151512_C001.braw H
A001_08151512_C0O01.braw B
A001_08151512_C001.braw 2
A001_08151512_C001.braw IIvTES

ATEM MiniE£ /2 IZATEM SDIDISOVY =X THASDEM 7 7ML ZIIFLTWBHE. 7UvTD
771 ILZIEATEM Software Control® TELEDUNER) /XLy MCBIFREREICEIDREDET, OF
b, ATEMA 5 D DaVinci ResolveZ 0¥ =7 b7 71 )L %DaVinci ResolveTRIK &, ZN5DT 7L
FRF-V>voInzxzd,

SIS, ATEM MiniE 2 IFATEM SDIR Za PILE BB LT L& W, ¥ =1 7JLI&. Blackmagic Design
DY R—bEYIF—D55F D O—-RKTEET, www.blackmagicdesign.com/jp/support

I£=4— (MONITOR) | # 7 Tlg. AXZDOHDMIE D DRAT—H AT F AN, A—/\—=L 1, ZD 1D
TEZHITATY IV ERBTEET,

Blackmagic Micro Studio Camera 4K G2DSDIHE A IE, BICT/ U —> T4 —RKR T,
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E£=4%— (MONITOR)

J EZRUVY >
HDMI
S *7
3D LUTE *y
£75 #7
Ty —ap ZATE S 2 R 7
TL—LAHATE *7
Fy R F7

9')—>71—R (CLEAN FEED)

)=y 74—R, BEEAVICTDE HDMIBEHDR T —FRTFIANB LA —/N—L /A TN
TATICEBDET, 7=y T—RE2BMCLTWBIEAETHLUTIFHDMIE A ICER SN E 9, LUT
EEMICTBICIE. TEZF— (MONITOR) | X=2—7 3D LUTZE /R (Display 3D LUT) s A 7Y
IVEEMCLET,

RILFHLty 7 v 7Tl HDMEEE TATEM MiniZA Y F ¥ —PLZ0MoAEL I—F—ICHAL
TWBEA. V-V T4—REAVICT B EEZBEOLET,

3D LUT% SRR (Display 3D LUT)

Micro Studio Camera 4K G2(&. HDMIEHIC3D LUTEBALT. Ao —J L —FTaovdankcrvsr
—IDIYVICEDFBIENTEEY, Fimy F1F-IvILY I TORETE. BRNIC" 7T Y N
BIEIAYVRSARNARA—IEZERT ZD, INIFICRILBEET,

3D LUTOO—RPERICELTIE. 2ONYZa 7L TLUT, 82y ayESRBLTLIES W,

+7'S5 (ZEBRA)
HDMIEATE I SHAREA Y/ A TICTEEXE T ETSHARBLVEISLRNIL OB EICET 25
HIF. 2ONYZa2T7ILD THOMIEZZ UV I DA TV 3y B2V avE2SRLUTLEE W,

TA—HXF7 VXN (FOCUS ASSIST)

HDMIE AT 7 A —HNRAT VAN EBHICTEL T, 7A—HAT VAN KT TA—HAHAT VAN L
RIVOFREICEATZEHMIE. CONVZaT7ILO THDMIEZA YUY T DA T3y, oy 3>y ES5RU
TLLEE W,

7L—LHA K (FRAME GUIDES)
HOMIEAHTIL —LHA REBEHICTEET, 7L—LHARBLIOHARDOBIRICALTIF. 2DV
ZaFILD THDMIEZ YUY T DA Fy 3y, €03 avEERBLTLEE W,

2J'Uw K (GRID)

HDMIE A T3 Uy REBMICTEE T, 33T VY RICEBIZEHMIE. 2ONY=2 7LD THDMIE=
UV TDATY gy BoyavaESBULTLIEE W,

Bl
X &
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J EzHYLY >

T—T7TUTHAR *2
T#INAHS— *7
ATF—BATHR #7
AT mREE
7SR 95%

t+—7IY7HA K (SAFE AREA GUIDE)
HDMIEATE—TIZTUTFA—N—L A EZEBNCTEET, E—TTUTFHARNICETZHEME. cov=
AZILD THDMIEZA U T DA T3y, oy avaESBLTLRES WL,

7 #JLAHS5— (FALSE COLOR)
HOMIEA T AR NS —DBEFVRAI VR EEICTEXY, SHillld. 2OV =2 7)) THDMIE
ZHUVTDA Ty Y3y ESRBLTIREE L,

AT—HATFAN (STATUS TEXT)

NAZOHDMIE A TRAT —F AT FARMPA—=F —ZIERRICLT Yav hOBRVPEEICLERE
OB EEBLIEWBEICEF T, 7L—LHAAR FUYR Tx—HRATFIRAMN ETFREDA—
N=LARRZEMCLTWBRHE, INS5OA—/N—L AIFFEDET,

F14AXA7L A (DISPLAY)

ISO. IRTARINTGVR PIS—F v —1RE AXTARL —F—PREEENAASTEANOY 3y %E
YR YT TRIRICRIUDIBERERRITZDICIA. AAZTOHDMIEAIE, BEEY. EHDO> 3y P
NAZDEFEWOTWBATY P —CE>THRRBBEROLERUED,

e e
01:02:17:19

HDMIEZY —RET T« X 7L (DISPLAY) | & TE%& (Director) | ILRET D&, TFAIA—N
—LAIDUTORBERERRUET,

- 7L—LL—F (FPS)
BEAXTTRRINTWE L —L/MERRUET, A TAE—RTL—LL—MDEFICHST
WaEE, 7AYV VI L—LL—FDHERRLET, ATVAE—RTL—ALL—bZFERBLTW
ZEE Y —TL—AL—hDRICIOVIIRNIL—LL—MRRRINET,

Bl
X &
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- AXZ (CAM)
AATDAL — M CHEESINIZAATA YTy I REFRRUET, SlliE. 'RL—h Y avE
SRULTREEW,

- {3~ (DURATION DISPLAY)
BENZFHRD Yy FlldRBIIBEBRE SNV ORGRE%Z KB D 8 TRRUED,

« Y—Jb (REEL) . ¥—> (SCENE) . T4 % (TAKE)
BEDOU—I. Y= TAVERRLET, V=)L, =2 TA0. BLOIN)LOdmaAEAICEL
TR TAL—=h1 B3y ZZRUTLLES W,

- Y4+ Zvo LYY (DYNAMIC RANGE)
HARLWUTZERALTWREA. REBEALTWALUTAEZY—DE TILERSINET, LUTZE
BLTWRWEE, TFim) £7/& Videoy Y1 FIvI LY IDNERRESNET,

« 94,1, 3—K (TIMECODE)
EZI—DETICAASDIALD—RA TR D TJL—L) TERRENET,

+£75LAJL (ZEBRA LEVELS)
EITSHAHDMIBHICRRENBIBHEHLANILZRELZT, BES L —NSBEHI00%E T, SEEDOE
TSV NINERTEET,

L EoRULY >

Z4—HRAT7LADOEE E—x>4

o A R s R F O Lk
T Al ZATE A | s e ey 50
7 L— LA FDOESE 2.40.1
see—maell 50%
4 FRERE 50%
H1 D& RIA1 bk
W Bxa U

TA—HATP AN DIESE (Focus Assist Type)
Micro Studio Camera 4K G2ICid TE—F> 7 (Peaking) s & "HZ—>41 > (Colored Lines) ; ®2D
DTA—NRAT VAR E—RIHDHET,

E—*>% (Peaking)

TE—=x>72 (PEAKING) | D74 —HRAFYARNERRLTWVWBEE, YavhDT74—HIANE
STWSHEEIE. HDMIEA TIEBICY v =TI DI WS/ X =Y IIGERSINE
Bhe VaVYRRTIA—ARDNE>TWBIEDMN, RIV—V EDY T Ra Ny 0750V RIZ<>
EOFZEHTCRRAEFET, BMOA—N—LAMNERINBZWNCH, FBICERMNBAHETTA—N
AZBRTEET, INIF. 7A—ARTIHEEENT 3y NHOMDITL XY M SYEMICHID
BMINTWRBEICEICERIEET,

Hh>—F41> (Colored Lines)
NI—=FGAVAIAINDTA—HAATFIVARNERBIRUTWBIEE, 7A—NADNE>TWBED D
BAEICHT—FAVRRREINET, AIX—ILEICBIRREINDcH. E=UVXTAILDT +—
NATFIVANEWARTEIEFETA, BELICZ<DILAY I EETZHEEREICIERERT A
—hAZB5NET,
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T7A—HAFP I AMDEE (Focus Assist Color)

NZ—ZAVRIAINDTA—D ATV AN EFERBULTWEEEG, 7A4—NRAZAVA—N—L1DE%
EECEXT, 7A—HNRATAVDEEEETDE, AAXA—IHNDTA—NAT VAN EBRRBLP IR
DEFT, ATV avIiE TRTA M (White) ;. TLY R (Red) 1. T7'U—> (Green) ;. "7)L— (Blue)
1. 72wy (Black) 1 TY,

TA—=HRATP AR - LRI (Focus Assist Level)
HOMIEA D74 —HARFVRARNDL R ZFZRTETDICIE AXTORHRY VEFRLT RZ45—
EEEAICHAIUET,

7L—LHA RDIESE (Frame Guide Type)
"L —LHAROEE DA Z2—RBEEXHE. TL—LHAARA T3V EERTEEIT, b
DATaViF. ZOXZaT7ILD THDMIEZSY UV I DA Ty ay, €023 ESBULTLEE L,

t—7ITU7DY+1 X (SAFE AREA SIZE)

T—TITVTFA—N=—LADHAXEFABTZICIE. AIATDODRHARY Y TCE—TIUTHARD/I—%
VF—VERARBLET, ZDNN—E VT —I@F AA—ITL—LDE—TITITFHA X ERLET, %
KOBERTIRHIONDE—TITUTFHRHBSNET,

H4A RFZEBHE (GUIDE OPACITY)
THARRERE, AZ2—REEZFEALTHDMIEATIZL —AACRICEhTOvIEantcIUr
DRBEEEZBINTEET, A S 31E25%. 50%. 75%. 100% T,

H41 KD (GUIDES COLOR)
THARDE, AZ2—BEFEEZFEALT. HARICERIZEEERLET,

'y K (GRIDS)
AAZOHDMIBEATERRULIEWIT VY REBL VP +FROBHEDLEERET DICIE. BX3T VYR
(Thirds) 1« TKF (Horizon) 1 . T+ F#& (Crosshair) 1. "TRw k (Dot) ; Z&IRLE T,

ML, THOMIEZA YUY DA Ty a3y, o3y Uy R #SBLTES N,

SDIE 71 (SDI OUTPUT)

SDId 7 1080p

3G-SDIHA Level B

SDI 1 (SDI OUTPUT)

A *Z D12G-SDIH A1£2160p. 1080p. 10801 TFIELTH 0 INSRRGEH SMITLTVET, 2160pE
2l E1080pIcBETZE. EFA T4 —T v hEAASOTOY I RTIL—LL—RERUICBDET,

AY5—L—ZHDIF. SDIEATTOY Vb7 L—ALL —hK%E50p, 59.94p. 60pD VI NMCEREL
TW3HBEBIEATE, N2 Nn1080i50. 1080i59.94, 1080i60& L THEFEENE T,

3G-SDIii /1 (3G-SDI OUTPUT)
3G-SDIE AR EEFTESoH. Level AETcldLevel BOD3G-SDIETADHEZET DI ED
BEHEZRTET, DA 7 3 vid, 50fps, 59.94fps, 60fps®O WI NN TEHREILTH D, 1080pTH
ALTWBBRICOAMERTEET,
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M+ — ¢ (AUDIO) ; X =a2—TI&. Blackmagic Micro Studio Camera 4K G2D#*—F 4 A ANH
SOCEZSVY VT REDORHAENATEETT,

IASZDA =T A AREREF v RINE2LLDDNTVWET, BA—TAAREBDZY—RIcIwvE VY
TEFY, Fo. LRNWIOAVMAOA—LRBREDKRRBEREERABETEET,

A—7«# (Audio)

ip F—T1F >
FyrRILIY—2 3.5mmE-<TI
F v L1ILARIL 0.0dB
Fwr3I2Y—R 35mmb-<A Y
F v 2IL2LAJL 0.0dB

=B — VU (-18dBFS)

Fr %IV —R (RECORD CHANNEL 1/2 SOURCE)

'F+>RJLY—Z (CH 1 Source) 1 8LV TF+>xRJL2Y—X (CH 2 Source) | X=Za—%{FERL
T EA—TAAAADY —AERIRLVLET, A—T A ld. AIATOARABIAIH 5. £/21E3.5mm~
AIANACEHGE UM XA I SIERTEE T,

F¥>RILLARIJL (CHANNEL LEVEL)
ARXRZDERENVRT VT AT A AV —ELIB2OUERL NI 2 HETEET,

*—F 4 A A —%— (Audio Meters)

e
VU (-20dBFS)
PPM (-18dBFS)
PPM (-20dBFS)

X—H —DEEIFVUEIEPPMMSRIRTEET, BEVUX—F N EE LI TVWET A PPME
FOTIRRAA=I—FRT =YV T I RTLAPRER LEOEEAEICRIETEET,

VU VUX—F—F A—FT A AEEDEVNE—IELORNLDEEEZRTLUET, VU
A—H—(FEESDE—IEDEZFY VT IERETND I ENZNTTH, ESDF
YEAZ KRR CEDED. A—TAADER LOBFEEXA TV VI ITBRICHERT
gia-o

PPM PPMA—4—( TE— T R—)L R #EEICHIELTWE T, TOEEETIE, E5DE—
TEDRRIHN—BRICERIN, Z0BPS<DERDZEH A—FT 1 ADE— I ED
HEICHERTEET,

K
it
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Ak L —¥ (Storage) § X Z21—"Tl&. Blackmagic Micro Studio Camera 4K GIcEfian T3
AF4TFHERRUVET, TORXZ2—TlE EHLTWBUSB-CTZY V1T AIDTA—I Vv hHR
TTEEY,

) AbL= >
AF4T1 USB: SanDisk 250GB
AFsFREI+—< Y >

XF 47 1 (Media 1)
NDASHREFTBUSB-CT TV V2T 4RI ERRUET, EHRDUSB-CTTYYaT A RIENATIC
EHRULTWEEE, COXAZ2—%2FRAULNRITZ2T AT ERIRLET,

X574 7 %={18{t (FORMAT MEDIA)
USB-CT7SYYaTF ARV EAASHSEET+—T v hTCEELETH, MacE/clEWindows IV E2—%
—THEFTTEET,

Blackmagic Micro Studio Camera 4K G2 TAT 47 2 ¥ 9 5 :
KEIRE Y ESETRY Y& ERLT ™XT 1 7 =21 (Format Media) 1 Z#IRL., SET/RY > = #f
LEY,
KEVRZ Y TTA—XYMUICWRS AT ZRIRL, TSETy ZHLE T, RDR—I T 'Mac OS
Extended) $ 5L\ & TexFAT) Z#IRL, 'SET) 2L £ T,

XYy E—IMNKRRSINZDT, ¥ (Format) 1 ZEBIRUTHEET SH. "F+> /L (Cancel)
1 EEIRUVTHIDRZ Y —VICEDE T,

SSD%ZMac 0S Extendedic
MELETH ?
FZ1rJdoer—4EEThZs,

AN

C ORAEIZER D HE £ A

TA=RYRDAY LI EETRADRRENE T, 74—V Y IDITT LS, TOK ZRRLE T,

NAZIFUSB-CT TV V2T A AT EHFS+HIC 74—~ v MUE T, Zhid "Mac OS X Extended; &UT
HEHMMENTHED, Iv—F UV T EYR—MUTWREHHEEINZ T -V NTT, AN — AL —Y
XTFATFNEERUIEEE. Vv —F VYT ENAT A TDT =5 ISEE TEZR8EENH D E I, HFS+
[EMacTRA T 7 R—bhEINTVWET, exFATIEMacK KU Windowslc KD x4 T4 T HR—K&
NTROD VINIZT7EHERBATZLBEEFIHDELAN, Vr—F UV TITREF/HELTVWEE A,

MacTXT 1 7 % %
Mac OS®Disk Utility? 74— 53T USB-C7 5 v 174 R ZHFS+H & VexFAT T 4 —<
YhTEXT,

K
it
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TA—=NXYRNTZEITRTDT—INEESINZDZD T, EEBRT —FIFERNIC/N\v I 7y 7L TLIEE N,
TARYZTA—NY KT B!
USB-C72v¥aT 4RV %AVE2a—9—ICERLET, TDXT 7 %Time Machine/\y 7 7 v/
[CERTZCEERETZIAVE—VIFERLET,
Applications/Utility\{T &, Disk UtilityZ &£ & L X 9%
FRTZUSBI TV VaTARIDTARAITAAVE I Yy U, TErases 9 7% 7Yy I LET,
TFormaty %= "Mac OS Extended (Journaled); 7zl TexFAT) ICEREULE T,

RU2—L&ZAAL, TErase; 27Uy I ULET, USB-CTIVYYaTARINTA—I v SN, 5
AT THEATERLSIERDET,

L] Disk Utility

" \ Drive_01

Er
Era
ca

Name: | Drive_01
Format: Mac OS Extended [Journaled) a

e_01"2

Cancel Erase USE Externad Physical Violun

B 24876 GB (13.8 MB purgeabls) | Connection:

WindowsTX T« 7 % %5

WindowsTld. K14 7%5E7)vod35E TFormaty A 7Y a3y hhRRESNET, USB-CT7 TV a7~
A% TA—=XYRNTZEITRTDBERIEESINDcH. BEERBRIGHNT /Ny I 7y LTSN,
TARIET A=V RT D!

USB-CT7SYYaT (AU &EIVE 12— 9 —ICERLE T,

Starty A=a2—F i3 TStarty BEEZRAE. AvE1—F—ERIRULEI, AT BHUSB-CTTv Y
ATARIERIVYILET,

AV TV ARAZa—h5 TFormaty Z#IRULE T,

'File system; & TexFAT, . TAllocation unit sizey % ™28 kilobytes) ICEREULE T,
RUa—LF~R)L%EABDLT "Quick Formats Z2RU. TStarty 27Uy I ULET,
ATATMN 7A=Y REIN AIATTERTEDLSICHDET,
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Format DRIVE_O1 (D2) X

Capacity:

119 GB v
File system

exFAT v

Allocation unit size
128 kilobytes ~

Restore device defaults

Volume label
DRIVE 01

Format options
Quick Format

Start Close

Windows® "Format, ¥$8ET. AXZ D
ARNL—=IAF4TZTA— VK

ERUSB-C7 oY YaTARI&ERERN

USB-C7ov a7 RVIF BIEWEBOEBRTERTES, BENDEMBOIN —I T ALK
RERAEARERE THEATEET, BEFHIEIRUSB-CT7SvYaT s AVHHEO—HICBER W
&, Ultra HD7 Vv T — Y DIUERICHBREE DR T4 T2 BRI EFMDTEETT,

BIOHBEUSB-CTZYYaTARYVDYZARMEIHR—IR=I THERLIZS W,
www.blackmagicdesign.com/jp/support

USB-C72v2aT 4RV DREICET IR EER

USB-C7 v ¥aT4RIDETINICEL>TE, BEEEDAKRIZERETCET AT — 5 %R
ETCERVWEDLHDET, TOREREIE. ENESDTARINEEDEZT AHEEEZRIRT D
fehICBNfcT —EBAEETLTWRZEICHEDET, TOLSBRT—YEHEEBWILIE
T BEEEDNREEARBCEDIDREDT — IRV IINRBITFAINBEERET
BHBEDHTT, ETAT—YICEEND /A AP ILIETRRAUNTEHD., EfEICBELTW
BWeH, T RVDERLEDRENEESNF,

USB-CT7Zv¥aT A RAVDHICIFEEEEDAKRIDFEDDEZSAHFRELNIBNEDN
BHDEF, USB-CTTYYVaTARVDEREICET AZTHICIMOFRZZERENTLHINT
WTH, UTZILIALIERICIFEED+ D TBWEENH2DHTEETI,

Blackmagic Disk Speed TestTld, USB-C7 2 v aT 1 AVNET —YL—KRETADF v
TF v — - BEICHG A EEN & IEFEICETHE T = £ 9, Blackmagic Disk Speed TestldT—4 %
FERUTCETADREZ VI 2L — T3, sHAERIET ARV ICETAZINERT 2 &0
P BEHE 51 E F, Blackmagiclc K27 ATl FILL REDUSB-C7 v a7+
2P RKRBEDUSB-CT TV V1T AAINBRTHDEVWSHERNHTWET,

Blackmagic Disk Speed Testld., Mac App StoreCAFAIHE TJ, WindowsdH & U'Mac/\—
¥ 3> (&. Blackmagic Desktop Videolc b& £ TH D, Blackmagic Designtt iR— k> %
— (www.blackmagicdesign.com/jp/support) @ £+ 7Fv— -BE, Eo/yarh 55V
YA—RTEET,
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vy b7y 7 (SETUP) XZ 31—

v k7w (SETUP) ; X Za—IZI&. Blackmagic Micro Studio Camera 4K G20 A& E. B/
BZRE AZa—RRATVaV PERPEZSIVV T EBEEY VI ULBVWEDMDAXRTHRENS
ENE,

v 77y (SETUP)
ey b7y (SETUP) ; €2 aVICiEUTORENEETFNF T,
£ A0 T >

Studio 6 Micro Camera

%

2

O

=

SEEH S Ee T 8.4

N—F2x7ID 3198FC00

FEE S el R

iR e S e = S i

ATEMZ X ZID 15

T = F7

%l (NAME)
N ASDEET%FRRLE T, Blackmagic Cameras Setup UtilityZER LU TEBIE N AIIA X TEE
9, FE#l & "Blackmagic Cameras Setupy €73 a>ESRBULTL LT W,

E35E (LANGUAGE)

Blackmagic Micro Studio Camera 4K G2 T D135 EHEBICHBLTWE T | HARE., BB, FE
B BEGE. ARMVE RA(VYEB. JIVAB. AVFE (Y UFE RILNHILE, NUVIE . YIS
18 R—2Y R,

EE%Z#EIRTS:
BYRFYIAZ2—DNASARhENS, SETRY VZBLET,
THREIRY > EILT IS (LANGUAGE) ; #%IRL. TSET) Ry VA LE T,

RERY Y TERAUEWEREZEIRL, 'SETI RYVEHUET, SENRRIN D & BEIC
Tty hNFPy A XZa—ICRDET,

Y717 (SOFTWARE)

Blackmagic Micro Studio Camera 4K G2ICIREA VAR —ILENTWVWBY IR FPON—-Y 3V %
KRUEI, VIMD P07 v T — N 25 & "Blackmagic Cameras Setupy 7> av %
ZRLTLREE W,

\A—Rx7ID (HARDWARE ID)

Blackmagic Micro Studio Camera 4K G2Z#H Al T 28X FEZRNRLET, CNIERNATHBDOHD
T, Blackmagic RAWD XY F—%(Cld, 32XF/N—=Ia VD AAZIDAEENE T, Ihid. BED
AASTREINLT7Yy TV 2B T IBRICENTT,

Ty 7y 7 (SETUP) XZ=a2—
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rAyZ77L—L%—AL3—FK (DROP FRAME TIMECODE)
2997R KUB9.94DNTSCTAY T/ I L—LL—hEFERALTWEESEA. 2OA P a>ycRkOyY
TL—LALT—REBEICLET, ROVFITIL—LYLI—RE. BEDBRBTIOIEDTL —LA
ZHALOA—RPSRFYTULET, TNICEDIBBEICNTSCTIL —LL—hTE2TL—LMREENT
WERLTH, AV MDIALT—RDEEENMRIENE T,

ARX—IRFIESLtE— 3> (IMAGE STABILIZATION)
MBRBRAAY FEEBEHUTWBRWLY X EFERITBRIC. AX—IRAIETAXDA /AT EYDE
ZFEY,

DaVinci Resolve TY v ARTESAE—Ya VA FERTIIE. COREEXEDLTENICLTIIEE N,
ML BB Vv (ORIESTAE—Yay, 8o yavyESRBLTLIEE W,

ATEMAXSID (ATEM CAMERA ID)

Micro Studio Camera 4K G2&ESDIODATEMRAA Y F v —eHETHERL, RAYFvr—n50% Y —1(5
BEAATTRELVEWEEIFE AXTONATESTZEREITDLENHDET, INICLD, A1y F
T—ISBEYRAXTICI)—EBZRETETET, AIATESERHRY Y EFEALT, 1-99ICKE
TEEY, T 7ANMREXITY,

HDMIBH CATEMRAAY F ¥ —ICERINTVDIFEEIE. IATIDEREITZHNER>IHDEFA. X
AVFr—ld. IATHERINTVWEIZIAAZREL. ZNICBHLTYI—FT—F 5B DY TET,

}$Z—I/\— (COLOR BARS)

TLEa—A A=Y DRDODICHT—/I\—%HD T ZHEEEIL. Micro Studio Camera 4K G2%& X1y F
Y—PABEZI—ICEHBLUTWBBRICEN T, AIXTZOAT—N—CLD RAVFr—PEZF—
TERZERTE, AZ—N—DBICEDVWIEANBRE=ZI—DF vV I L -V aERTTEE
o HDMIE A ESDIEADTE A THZ —/N—2BHICT BIciE. hT7—/N\—DREEAVICTBIEFTI,

Hft& k%] (DATE AND TIME)

BT & K% DB #=RE E
NTP time.cloudflare.com
B 2023/10/29
53 07:06
Al A= GMT +10:00

Bt 2885 E (AUTO SET TIME AND DATE)
NEYALT—RY —ZIADEF N TR WE S, Micro Studio Camera 4K G20 Bt & K O A K
ANYALD—RIERAEINET, IATOENBIUEIZREIF. BBFCEINVZ2TILTHRETEET,

AXTZOBRRE LIV ZEETNICERETDICIE. TBRCHAZB8ERE (AUTO SET TIME AND
DATE) 1 ZAVICLE T, AATHRA—HRY R TRYRNT—JICERINDID. AAZTZFvIT—hK
TERIC, BN EBEAEBHNICEHRINE T, IXTDTIAINNDRYNT—IF4L7ONIIL

(NTP) #—/\—(&time.cloudflare.comT9 A%, Blackmagic Camera Setup%ZEFR LT, BIONTPH—
N=%ZIXZaFITANTBIEETEET, FMIEHEIRD "Blackmagic Camera SetupDER; &7
YaveESRLTLIEE W,

Ty 7y 7 (SETUP) XZ=a2—

190



AffEBAZY_27I)ILTRETDICIE TBNEERZEE %R E (AUTO SET TIME AND DATE) | &
ZicLT, TBft) . T3 . "MLV =Y DA Za—ATFya v THBULET, BN 74—~ v hE,
F. B HT BRI 74—~y MNMI24EEBTI,

X =Za— (MENU)
EHUTWBHDMITARA LA TCOAZa—DUBPRRAEZEZRAETEE I,

BEmRRE—F =il
FEEHE 100%
& ZTF

EEZRTE—R (Appearance)
AATDAVRT ) = A Za—% = FF AN E—RICRELET, TN E—RTIlE, EEBERAZ
HTRELTVWSBE. AV R IRAMALLETD,

AZa2—REE—F AZa—RFE—F

RZEME (Opacity)
BHEUETARTILA T AZa—A—NR—LAORBEEE, T 74N D100%H 520% DR THHEE
LEd,

{ii& (Position)

AZa—A—=N=LAR@ETTAIRTRH RV V—VDETTY, BOSGFAICBETRICIE. TMEB) =&
RUTTSEL Ry vl LET RVV—vDELE AL ET. ETHSERTEXD,

2+ w5 — (Shutter)

Ty R —F/iR TRl |1
7w h—EEE 50Hz

v vy —%KRK (Mesurement)
Yy —ERODKRRAEE "7 )L (Shutter Angle) ; & TAE— K (Shutter Speed) 1 THIDE&E X
5nNEI,

VrwI—TYIIINEFERTBEA. YrvY— B T7L—LL—MNIEBLET,

Ty 7y 7 (SETUP) XZ=a2—
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BIZIE 180°FERLTVWB T L —AL—MCBEDLETRALE—Ya vy I F7—EEHHLET, L L.
Yy —AE—RZEFERATZEE. Yrv I —FT7L—LL—hERFRIOBIEDELN DM, TL
—LL—hZEEIBEBONZBRIVEDDET,

72Uy H—REAiE¥ (Flicker Free Based On)
WASHNERIZEBRARKEZZEL. 7V H—DELCRBRWI vV —REZFTELX T,

BEEOTTREIDIRIE. Vv Id—DRERREATIZYYH—NELDHBENHDE T, Micro Studio Camera

4K Gl BED 7L —LL—hTI7UVvH—DELBWI v+ v I —DEXZBHMNICETEL. ZR3IDDY
vV —DEEZRELVLET, Yrvd—0fEIF. BRICESEFEROAKKICEIDEEZZITEI, PAL

ERBALTWBEDZ < TIE50Hz, NTSCEFHAUTWEETIE—RIC60HZNMERI N TWVWET,
F50Hz) F£7cld T60Hz) Z3ZBIRL T BEA TR >TWAHIBOEKKICHKRELE T,

Ty A—DHEU BV vy —DEZFALTVWRICHELST, BRABBIHEOEFEICELD Ty
—HNEUBBENHBNET, EEXEFALTWAWESR. TANREETSCE2BEBOLET,

7>v0Ov7 (Genlock)

IS5zt Y= P
DTt = 2ige o 7

U7 LYREAZ VY - EoRIL 10

Y7 7L AY—R (Reference Source)

V77 LYRY—=ZDRIRICERLE I, Blackmagic Micro Studio Camera 4K G2(&. REE/AZEY 7
FLYRAY =X FTLEATEMAA Y F v —H 5D 7O SLAITDY T 7LV RESICOVYI TEET,
ARXRZEATEMAAY F¥—DAAZAVMO—LEEEFERALTWEHE. U7 7Ly AV —RIFEIC
70424 (Program) 4 IERELTLEET W, Uh U, A1y Fr—B L TERINTVNEZIRTDA
AZDALI 77 LY REFEBLTWDBEEREET,

YI77LYRAFAL =>4 (Reference Timing)
UIF7LYRIAZI VT HZAV/ETEIR—ATYZa7ILAETEFT,

A—LT YK (Zoom Demand)
7+ 7> 3> DBlackmagic Zoom DemandD R EICFERBLET, TN BDHREIE. 71 XZICBlackmagic
Zoom DemandED T 5N TWEHEICOMERTEE,

Blackmagic Zoom DemandDEXD 7 & & MER A EICET 55 IE. TBlackmagic Zoom Demand
KLU Focus Demand; €73 >vESBULTLIES W,

Ty 7y 7 (SETUP) XZ=a2—
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A—LOyh—0HERA A
At A—LEE
HEER 2 1 V43
1R 2 2 T A7 =

WRER 2 >3 A—FHRT1RNT PR
FaEAR 2 >4 JL—=LATE
A—L0OvH—®DAME (Zoom Rocker Direction)
Focus DemandD 74 —HAMRA—=)LDAMIE, TBE £old "Ris, ZRIRTDIETEETEEXT,

- #E (Normal)
FTIAINNDRETT, A—LOVH—2FIKHITEX-—LAV, EICBITEX-LTINLET,

- R#5 (Reverse)
AENKREL A—LOYh—%2EICHTEX—LAY BICHTEX-LTINUVET,

Blackmagic Zoom DemandiC(E4D D RX—LERERST VE1DDRETIVILAHD, BH5HEEZY
yEY T TEET,

SisapoiBeuspegg

(e}
ou
o

ZX—I F1 X—I F2 X—I F3 X—I\ F4 EESIVIL

EEIAVILPIX—LRY VICERDEEZEIDYTSICIE T/ F (Dial) 1 ERIRT ZH. ' X—LF~
v K (Zoom Demand) s XZa—h5RYVOESZEIRLTISET) ZHUE I, RICHAAZTDREIN
HUBEESTHRER RIRL, TSET) 2 UE T,

Ty 7y 7 (SETUP) XZ=a2—
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AASDTAVILELOHEERY Y DINSGX—F—DA T

EESIVI

A—LRE A ZFEE TA—NRHE

A—=Likg»1~4

IR 8% RSN A—KT7x—HX TL—LAHAR
AT—HXATHFI N HZ—)\— e FA—KFP1YUR
Fd—RRTA RISV HEFERINFHE 2F) X—=LR1VK A
X—LRA>h B A—LRA>k C =LAk D TA—hARAVE A
TA—HARAYN B TA—HARAYRN C  TA—HRAKAVE D 72_%\&77_73X
A~ A
2—L&TA—HA A—L&TA—HA A—L&TA—HZA
R1Vh B RTUh C "1k D

7A—hAT~Y K (Focus Demand)
# 723> dBlackmagic Focus DemandDEREICHERALUE T, N5 DREIE. 71X ZICBlackmagic
Focus DemandhEXD I 5N TWBBEICOMEBETEE T,

Blackmagic Zoom Demand®EXD {417 & KO ER A EICE T 25 M. "Blackmagic Zoom Demand
KLUV Focus Demand) €7 3>y E2SBLTIEE W,

3

Z4—hRATI Y EDAR bl
FIYVRODAMRE
Focus Demand® 74 —ARMRA—=I)LDAMIE, NBE, F/old kR Z2RIRITBZIETEETEET,

- #E (Normal)
TA—NARA—IILZBFEEDICETE, LYXIOGEWEREBRICTIA—HAULET, REBETEDO T
& LY XD BBENTRBERIC T A —HRALED,

+ &5 (Reverse)
TH—HARA—ILZREBEEDICETE, LYXICHAWREAEICTA—HNRALET, BEtEDOT
E. LY XD SBENTRERICTA—HRALET,

FU—Sk

== (L) Ao

LEDDERS & &

Ty 7y 7 (SETUP) XZ=a2—
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#'1)—54 NLED (TALLY LIGHT LED)
BREWSHYIRBEDRIGRE, BEDBRERE T, IXTZDIV—FA M EATICLIEWEEDLHD
X9, 9U—SA N EEICTBICIF. "9 —5+ KMLED (TALLY LIGHT LED) ; ZA 719 312F T,

LEDDHEE% &
HYY—ZA NDLEDDBEZ I AR ET DICIE. ME (Low) 5 . TR (Medium) 5 . T& (High) 1 dWI'h
M EBIRUTISET MV EBUE T,

Xy k7—72 (Network)

Ry R T—IADEESE (DHCPE /2B IIPFRLR) A&, Ry R T =DV T4 ¥aL—ay
CBT 2473V EBIRTEET, USB-C - A—H Ry NFFTI—EFERLTHATERY hT—
DI ERET B EDIEETT,

SEIE ST FRRIPT R L
IP7FLZA 192.168.24.100
- SV 255.255.255.0
gl ] 192.168.24.1

Zak3aJlL (Protocol)

Blackmagic Micro Studio Camera 4K G2l HA R ICDHCPICERESNTH D, Ry hT—I % —/{—(C
BRI 2EAHNICIPPRLANEDYTENZDT HOXRYNT— VR EEFAREITZ2DLEEHDEE
ho PRLAZERY ZAFITHREITD2HLENHZHEIFE. BNIPPRLATERTCELR,

7083)b) ZBIRUCRET ISET IRV EHRULTAZ2— (PR, TEHNIPPRLR, &R
LT ISET) 28L& T,

IP7RL X (IP Address) . 7%y b X% (Subnet Mask) . '—k 1 (Gateway)
BNIPZRLAZERUICEBGE. XY N T—JDFBZNY 27 TAATEET,

P7RLRZZEETS:

KEARY & FERALT IPPRLRA; ZN\ASA KL, [SETy RV EZBLET,
KEIRY v HEFERBUTIPZRLREREL, 7y 7T —hk (Update) 1 #IULTROBIEEZELE T,

PPRLREAALV S FTRYMNRATET— NI A BAKRICEEBLE T, TT LS TMENU) R%
VERUTR—LRT)—=VIZEDET,

F+YUJL— 3 (Calibration)

EstilBEv)IL—2 3>

ET—2ati =T —i > >

Ty 7y 7 (SETUP) XZ=a2—
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I BX v+ 7L —>3Y (PIXEL RECALIBRATION)

Blackmagic Micro Studio Camera 4K G2 CMOSTEYH—d. HBAFDOEI LI THEZHLET,
FORER. FNSOEVEIIGEEIDBEIDELSICHED, Ry METEILEMIENDREICELLET, X
—N—ICHhH DT IRTOAATEY T —EREORBEREICET LI DORAZSICENECET,

CORBEEBRTBDEDIC. AATEEFTUIL—va vz EHLTED. oV EILEDES
WEI L ERDITBE HIECERATEXT,

EoEILEFvUITL—yavEERTTS:
Ly X vl HxEELET,

o€ )LEBEF+ Y7L —3 3> (Pixel Recalibration) 1 Z#IRLT ISETy Ry v ERUE T,
v JL—>3> (Calibrate) y Z8IRL, SETy RYVEBUTHEELET,

ZONEBICEFKNDIDDRT, TFT LS TOK ZZRLET,

E—yavtey¥—-FvYITL—23> (Motion Sensor Calibration)
KEA=HZ—DF v )T L= a3V ERTIDICIE. AIAXASEXKERBRAICES, "E—Yavtwrytd—-
F*+ ) JL—>3> (Motion Sensor Calibration) ; Ry > & LT 'SET, /T@/%?ﬁbi'é’o R 0D [E| [H]
T UTL—yay ZBRUCETULET, FrUTL—YaVvETHR AXTELELTWVWILE
NHDET, Ihic kb, BEHICBlackmagic RAWICE— 3>y —DXF T — I N IERICT RS
nxd, Z@MEECCL&%’JSW?D‘D\D&@“O

TE—yarvieryH—nFT—%IE. DaVinci Resolve TV Uy T HRIE A XS 2cHIERTEET,
HME YOI EZAE— 3> (Gyro Stabilization) ; 73>y Z8RULTLIEE W,

vk

WEEREICU Y k O

HEREREICYEY R
NASZHEROREICIEY NI BICE, THERHREICU Y (Factory Reset) Z:ZIRUE T, T
FEET Uty (Reset)y zEIRULT, ?%T’F%ﬁ@mbi@“o

hAS%
xhicEevy kLETH?

CNERTIBL
SREDT 7 4/ MEICRD &5

vt Uty k

")tk (Reset)) ZEIRUTCTHBHAEROT 74U ME
iIcteyh

NAZICRERBEINTWEZLETOLUTE Uy hZHEL. 28 EZ VY NLE T, BEFEOKREICY
LY RTBEIIC.USBT7 SV YaRIATILTIEY RN ENRNY I TV TELTEZTHLTIRLLZEEZRED
LEYT, HAEBEREICUEYMUIERBIC. 72vYaRSA4I08 Uy N E2BRICHKEHMAATELA
AT THERTEEI, HEARFOREICU Y T D&, KEX=F—bUtvhEhbizoH, HEEREIC

Uy hUEBIC.E—Yayveryd—0FvUJL—yarvaBETS>CET BENHETEZI,

Ty 7y 7 (SETUP) XZ=a2—
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3D LUT

LUTA Z2—Tl&. AELUTDREIR*P, Blackmagic Micro Studio Camera 4K G2AMD3D LUTDFEHA
HBLCEEHULNAETT,

7Z)) LUT >

Gen 5 Film to Extended Video v
Gen 5 Film to Rec 2020 Hybrid...

Gen 5 Film to Rec 2020 PQ G...

Gen 5 Film to Video

LUT® =5 TE
J IV B IIZ

FPIAT >
BEHL >
HilBR >

3D LUTICDWT

3D LUTIE. B AS DHDMIHAH L U'Blackmagic RAW Y 7 A JLICERTEX Y, LUTIR. BEDHS—/
BEANCRUT, AIATTRRIDAT—/BERNEERELE T, AIZIE AAZTOANDBERIL
FTAREINL—OBEIC, LUTZEATNIEECH TEEDB W)L —TERRTEET, JOHBEIF. B
MMICEEDEWT v MR EBICULTH %Blackmagic RAWZ v F—Y DUREREY TFilmy ¥4+ 3
WLy VEFERULINGRE TEMNTY, LUTEBERTZIET. IL—FTa VI %07y T—I0
Wy O RBETEET,

3D LUTIE. DaVinci Resolve® Z DDA S —OL 723>V 7 7 CRBICERTEE T, £zl
AV SAVTHLUTERARBRBHRITN ST TVO—RTEET, WXTITIE 1T7RA Y MFEIE33R1 >
FD3D LUTZ3OEE THRETEEX T, TNEFNDRAY A XIFIEXAA/NA MTT, O—KNURLUTIE,
AAZDOHDMIBAICEAUTERRTEET,

Blackmagic Micro Studio Camera 4K G2I&. DaVinci Resolve THER L fz.cube” #+ —< v k D337R1
> R3D LUT, E5(ICLUTE O S5 ATResolve®.cube7 + —~ v MTEH L 217K > ~3D LUT%
PR—bLTWET, HAZDO3D LUTIEERBEOUEAEREZZFERLED,

ARLUT
ZHOLUTHAAB SN TWBTZH, TFilmy ¥+ 3y o LYY £fzldBlackmagic RAWTERELTWS
BOILE1—IcBR2ILyIEBRTEED,

IXSF, ESHRAST - AT VB EOLUTEEH L TWET

Gen 5 Film to Extended Video

TFilm to Video) LUTEDEWSAF I v I LYY TERRSN. BOHABRIVENSANE{LEEA
L. \AMSARNBOSNCO—ILATSNET,

Gen 5 Film to Rec 2020 Hybrid Log Gamma

HDRAZU—VICBUIc AN D—THERKRUET, BEDIAFIVILYIDRIY—>EH
BN H O£,

3D LUT
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Gen 5 Film to Rec 2020 PQ Gamma
ABOENEMNTEZNT—ICEDW A YN H—T TCERRSN, HDRAIA—I E XN T >
d—KULZET,

Gen 5 Film to Video

HDE T AFHDRec. 7098 T —HREMTHED. BVWLRILODOAY R SANEEEZFERAULEZLUTT
9, REC 7091 7 —RAR—RAZFEHAIT2MDOBHERE X ZEHIC, Micro Studio Camera 4K G2
AT ZEEICENRERE T,

LUTD&EMA

LUTZBRATZICiE. ERAULEWLUTZREITEIRL, 'SETy Ry V&2 ULET, O—RULLUTZ A X
ZOHDMIEAICERRT BICIE. TEZH— (MONITOR) ; XZa2—® TLUTE /R (DISPLAY 3D LUT)

1 EEMICLET, FMiE. TE=Z¥—%E (MONITOR) ; V¥ avEERUL T £ &L, Blackmagic
RAWZ 7 A ILADLUTOBEA A EICBEULTIE. TIEEERE (RECORD) 1 £7 Y3y ZSRUTILI W,

LUTOEE (Manage LUTS)
MUTOEE AZ2—TR LUTOFEARAA, ESHL. BIREETTEERT,

BN
FEHL

HBR

LUTDS HIAH
3D LUTZEFEAADITIF, T5hdaldg ZZIRLUT ISETy MY VAL E I, ROBEE CLUTARES N
TW3USB-CRZA 7 ERIRLET,

AAZE BIRUVIEAT A FZDIL— T oL KU & T3DLUTs) 7 ALY —%RFRL. EATTRERLUTE Y
ARTZYyIULE T, OBFAICREFELLLUTIREFERENEE A,

NAAZORNRY Vv EFERUTCHEMADLUTERIRL, 'SET, RY Y EZBLE T, HUWLUTE ST HA
SEE7EO3D LUTZROY hIARTHERSINTWEEEIF. 