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Use this User Manual to obtain a deep understanding of all the
features of both the MallincamSky and the SkyRaider
DSIOCTEC camera. See the Quick Guide for an expeditious
look at getting up and running edtheha and software.

o save time for those of you who are familiar with Mallincam imaging cameras, this

User Guide will provide a Table of Contents to allow you to quickly locate the

commands and controls you need in controlling & 0CTEC camera. It will include

instructions on how to install the Software and Drivers and how connect the SkyRaider
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settings so you can get up and running quickly and can experience the wonders of video
imaging.
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| ntroducti on

MallinCamintroduces the new MallinCam DSIIEG designed from the ground up to
accommodate the most demanding astronomical video imaging applications. Since most
CMOS sensors cannot be directly cooled via a cold finger without causing damage and
delamination with time which will ultimately shorten their life, a new cooling system had to be
developed. MallinCam developed a unique cooling system that provides reztdphysical

contact between the Peltier cooler and the senstnstead, the Peltier cooler creates

a02y @SOGA2y aedin§Bea SHYPMMNBYNISYANIGKI G O022f &
it. This cooling system is unique to MallinCam and not foumdther astronomical imaging
cameras.

Since the back illuminated IMX294 class 1 CMOS sensor of the MallinCa@TBS 1€ cooled

via convection, thermal shock to it and its associated circuitry is reduced. CMOS sensors have
other components mounted on thsame wafer with the imaging section which do not

requires or can be adversely affected by cooling. This includes the digital logic circuitry
(interface, timing, processing, output amplifiers, pad rings and associated oscillators), clocks
and timing contols, analog signal processing, analogligital converter (which when under
cooling from direct cold finger and Peltier results in instabilififiese parts of the CMOS

sensor do not need to be direct cooled from a cold finger application.

MallinCam ha successfully design a working alternatigecooling chamber called

refrigeration cooling which subjects the CMOS sensor to cooling inside a triple sealed
vacuumed sensor chamber controlled with a heating element mounted around the internal
optical wndow to control and avoid dew formation on the optical window and surroundings.

A vacuumed sealed chamber is used to eliminate the use of desiccant material and keep dew
free environment permanently.

The result of this new technology, the SkyRaider @BEC, will not require a dark frame for
live application or imaging in most cases. It is built to laboratory specification, where CNC
machining is used throughout to provide the rigid tolerances needed to provide precise
component matching. The chamber hgix stainless steel screws securing the chamber cover
under 100 pounds of pressure to avoid possible air leaks into the chamber.

The internal electronics use Grade 1 components with tolerance of 0.5%, a military and
aerospace standard. The camera conssiGbDDR3 internal memory to insure the smooth
flow of data to the computer. The DSITEC also has a btiift USB2 hub that can support a
guider or a USB type focuser.

So, thank you for your purchase, and let the adventure begin.
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The Content BDSIoOfT E @ e

Specifications:

=A =4 =4 4 -4 A -4 -4 -4 -8 A -f - -f A o8 os s A e

=A =4 =4 -4 A

Convection Linear Cooling
Refrigeration Chamber
Vacuumed Sealed Optical Chamber
Built-in Heater for Optical Window Dew Removal and Chamber Temperature Control
100 Pound Chamber Plate Pressure Held witBtéinless Ste@crews
Built-In USB2 hub for Guider, Focuser, Filter Wheel etc.
Four Blue LED Status Indicators (power, system, cooler, fan)
High velocity Ultra Quiet Famith Dual Air Output
4Gb DDR3 Internal Memory for smooth operation
Sony IMX294 Badkuminated, Class 1 Hand Picked CMOS Sensor (Scientific grade)
T-Mount
Pixel Size: 4.63 X 4.63 microns.
1900 mv Output
Spectral Range350nm to 1100nm.
Light Pollution Electronic Removal System using the White Balance Feature
HCG and LCG Mode (High Casim gain, Low Conversion Gain Selectable)
Correlated Double Sampling
A high S/N ratio with no Amp Glow
Precision All Aluminum Construction and Staingtsel hardware
10.0 cm X 8.00 cm (3.93 Inches X 3.14 inches)
34 Grams / 1.17 Pounds
5 volts operation @900 ma.
Pixel Size: 4.63 X 4.63 microns.
21.63mm Diagonal Sensor Size
Resolution Sizes:
-4096 X 2160, 38 FPS @0.100ms
-3704 X 2778, 35 FPS @ 0.100ms
-2048 X 1080, 70 FPS @ 0.100ms
-1360 X 720, 100 FPS @ 0.100ms
Digital BinningMode: 1 x 1,2 x 2, 3x 3, 4 x 4, All in Color
Global Shutter
Image Format, FITS, JPEG, BMP, PNG
Full Video Mode: AVI, SER
Vacuumed Sealed Optical Window

11
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In the Box
The SkyRaidddSLOCTEC includes the following standard equipment:

1 MALLINCAM SkyRaid@BLOCTEC Camera

f HighPrecision-¥2dzy i G2 Hé Y2dzyd 9&SLIASOS ! RI LI SNJ
1 5-metre (15 ft) USB 3.0 cable.

1 12 volts dc, AC power supply.

1 HighGradeCarrying Case.

System Requirements:

Equal to Intel Core2 2.8GHz or Higher
Memory: 4GB oMore

USB port: USB 3.0 Port (Recommended)
Display: 17" or Largd&kecommended
200MB Free HDD

= =4 -4 —a -

Updated Software and Drivers can be downloaded at the Software Downloads Window
located in theSupport Takat www.mallincam.net

Dimensions

M42 x 0.75

12
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Downl oad andMdlnlsitmd d mS k

Visit the following website:www.mallincam.net Select theSupport Tah then Software
Downloads Select and download the latest required software and drivers for your system.

Our Story Our Products Our Community Support

Software Downloads
Manuals & Guides
Instructional Videos
Background Tech Data
Video CCD Explained
Contact Us

Where To Buy

SkyRaider Series MALLINCAMSKY Complete Software Package August 23, 2020 Click Here

SkyRaider Series MALLINCAMSKY Complete Software Package July 30, 2020 Click Here

SkyRaider Series MALLINCAMSKY Complete Software Package November 26, 2019 Click Here
SkyRaider Series MALLINCAMSKY Complete Software Package October 12, 2019 Click Here
SkyRaider Series MALLINCAMSKY ASCOM Setup July 17 2019 Version 4.7.15144 .20190717 Click Here
SkyRaider Series MALLINCAMSKY DSHOW Setup July 17 2019 Version 4.7.15144 .20190717 Click Here

SkyRaider Series MALLINCAMSKY ST4 Setup July 17 2019 Version 4.7.15144 .20190717 Click Here

EnsureDSI0CTEds not connected.

Once downloaded, place your mouse on the zippedRightClickto pop-up anAction Window; and
choose® EG N} OG ! £t X

JustClickon the Extractbutton whenthe next Window popsip. Windows should now open
the actual folder that contains the software to install.

; mallincamsky_drivers20161201 2016-12-01 4:06 PM

Un-Zipthe folder, thenDouble-Clickon it to open it up, revealing the 5 programs it contains
(or 1 program if just downloading MallincamSky).

[] Name Date modified Type Size
ASCOM DRIVER 2018-05-0511:32 ...  Filefolder
DIRECTSHOW DRIVER 2018-05-0511:32...  File folder
LINUX SOFTWARE 2018-05-05 11:32...  File folder
MAC SOFTWARE 2018-05-0511:32...  Filefolder
WINDOWS APPLICATION 2018-05-0511:32...  Filefolder
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TheASCOM DRIVEBders contain the ASCOM Drivers for the camera
TheDIRECTSHOW DRINf&Rer contains the Direct Show Drivers for the camera
TheWINDOWS APPLICATI@ier contains the camera control software.

|[ Step 2 DoubleClickon the WINDOWS APPLICATI@ier to open it up.
|[ Step 3 Double-Clickon the MALLINCAMSKY Settife and follow instructions to install the
MallincamSKysoftware and drivers onto your computer:

The followingMallincamSky Setup Screesill then appear:

{7 MALLINCAMSKY 37 Setup w‘_

Welcome to MALLINCAMSKY 3.7
Setup

Setup wil guide you through the installation of
MALLINCAMSKY 3.7.

It recommended that you dose al other appications
before starting Setup, This will make it possbie to update
relevant system fies without having to reboot your
computer

Click Next to continue

Step 4 Clickon Nextto start the installation process.

The installation program now wants to know where you would like to install the software.
Either choose your own location or select thefault.

(o) MALLNCAMSKY 37 Setup w‘_
.

Choese Install Location -
Choose the folder in which to install MALLINCAMSKY 3.7, K iy y

Setup will install MALLTMCAMSKY 3.7 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

[C:\Program Files MALLINCAMMALLINCAMSKY ] Browse...

Space required: 68, 8MB
Space available: 117.2GB

< Back ” Install ]I Cancel

Step 5 Clickon Install to proceed.

14
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Windows may again ask for permission to install the device software.

-7 Windows Security =

Would you like to install this device software?

Name: ProCem Electrenics; http://mallincam.com...

:E Publisher: Hangzhou ToupTek Photonics Co,, Ltd

Always trust software frem "Hangzhou ToupTek Install Don't Install
Photonics Co., Ltd".

& You should only install driver software from publishers you trust. How can I decide which device software
is safe to install?

Step 6 Click oninstallto accept.

TheMallincamSky Softwarevill take about a minute to be installed. When completed, the
following screen will appear:

{51 MALLINCAMSKY 3.7 Setup

Completing MALLINCAMSKY 3.7
Setup

MALLINCAMSKY 3.7 has been installed on your computer,

Uncheck the Run
MALLINCAMSKY 3.7
checkbox

Click Finish to dose Setup.

V| Run MALLINCAMSKY 3.7

Step 7 Clickon Finish and theMallincamSkylconwill appear on your screen.

MallincamSky and its drivers are typically all you need to install to contrad#eCcamera,
but if you would like to have other image programs control of i@ 0Cthen you can install
two other optional drivers: ASCOM and DIRECTSHOW

Step 8 Optionally (seelnstalling the ASCOM Drivédor more indepth details) DoubleClickon
ASCOM DRIVHBIder, thenDouble-Clickon the ASCOMMallincamSetuprogram and follow
the instructions to install th&@SCOMIriver.

ﬁlASCOMMaIIincamSetup 2019-03-03 1211 .. Application 1,596 KB

15
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Step 9 Optionally, (seelnstalling the DIRECTSHOW Drif@r more indepth details) DoubleClick
on the DIRECTSHOW DRIVERIer to open it up, theouble-Clickon the
MALLINCAMDshowSetymrogramand follow the instructions to install thBirectshow
drivers onto your computer.

(& MALLINCAMDshowSetup 2019-03-03 1211 ... Application 1,460 KB

Windows may display a warning asking for permission to run the program, if it does, select
F YES.

Conneicntgh®SLOTEC to your
comput er

Un-screw the plastic dust cover from the front of the SkyRald&0CTEC:amera (place it
back in the box for safe keepingnd Screw ithe 2-inch eyepiece adapter (M420«75mm) to
the front of the DSLOCTEC and inset camerainto H ¢ S& SLIA S O STeleséopeldi SNJ 2y

telescope. It is recommended that you set this up in the daytime, so you can see what you are

I Depending upon the telescope, you may need extenders so that you can reach focus with your
doing (plus can aim at an easy to find tree or telephone pole).

B |
= —

The T2 (M 42 x 0.75 mm) female thread on the SkyRdX&OCTEC is a standard size, and
numerous adapters are available to connect your camera to various devices such as filter
gKSStasx OFYSNIY tSyasSasz FAtGSNBRZ SGOX
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I:> Now connect thel2VAC adapteto a power source and attach the other endttee camera.

|:> Attach the5 metreUSB 3.0 cabligom the back of thdéo the SkyRaideDSL0CTEC to a free

-

USB 3.0 (or USB 2.0) port on your computer.

The SkyRaidddSIOCTEC has sonsdrict power and thraput requirements, and not all
computers are created equal. If you find you are having difficulties with the following steps, it
maybe the USB 3.0 port on your computer. If that is the case, one option to tgnisected a
Powered UB 3.0 Hub to your USB 3.0 port on your computer. This simple step can improve,
both thru-put, power and distance between your computer and the SkyR&&ROCTEC

camera.

I:> Poweron theDS0C

-

The first time theDS.0Ccamera is powered on and
connected to the computer, Windows will finish installindl” -5 1<..iing evice driver software

its drivers will recognize the camerdou will heaand a it

beep should be heard acknowledging the connection. ? - x

Using the USB 2.0 Ports on the SkyRaider DS10C TEC

TheUSB 2.0 HUB on the SkyRaid28LOCTEC:an be used to connect with various
accessories, such as a guide camera, filter wheel, or electronic focuser. This will allow you
better management of your cables. The integrated USB 2.0 hub oBkyRaideiDSLOCTEds
powered by the 12V external poweowsrce.

17
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USB 3.0 Cable Issues

USB 3.0 boasts 4.8 Gbits/s as long as your-dpigtity cable is within the Sneter threshold.
Anything longer and the full speed is not guaranteed.

This also requires that the USB 3.0 port on your computer iowettasked and can produce
the required output power (5V at 0.9A or 4.5 Watts).

Most users that have connection isstisbecause the USB 3.0 caBl®&NJ O 2 Y LJdz(i HD &
is not making the gradécomputer may continuously try to connect toe camera, theDSL0C
TEGcamera name says USB 2.0 behind its navtedlincamSky cannot control/connect to the
camera,nothing seems to be working)

If you are having connection issues, there are a few rensediery:
1. Test with a short USB 3.0 cable. If you obtasuecessful
connection, then you know that the SkyRaider camera is OK.

>

2. Use a powereddSB 3.Hub. Connecthe hubto the computer with 6’ '
a short USB 3.0 Cable, then connect your long®B 3.&able to i

the Camera.

3. Use a poweredactive) USB extender cable. Connect that to th
computer with a short USB 3dable, then connect your longer
cable to the Camera.

Note: the use of USB 3.0 extender cabtesl powered hubgan help provide you with longer
than 5m cable runs.

18
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Running MallincamSky

Locate andiouble-clickon the MallincamSky icon located on ydesktop to start ___
MallincamSky When the software loads, you will be able to lezander the *

FIGURE 10a | £ £ A y (@peNifg bokeéha

If the driver has been successfully loaded, you will see the name &kyieaideDSLOCTEC

Camerain the MallincamSky Camera Lish the upper left of the Window. You can install
more than one SkyRaider Camera to your computer, but the software can arnthpkone
SkyRaider Camera at a time.

You can run multiple instances of MallincamSky at the same time, this way you can have one
instance control one Mallincam camera and the other instance control the other Mallincam
camera.

USB 2.0 port, or the distance is too great for the USB 3.0 cable, and the system has entered

I If you notice that theSkyRaideDSLOCTEChas a(USB2.0pehind it, then you are either using a
USB 2.0 speeds. Remember USB 2.0 utilizes slower speeds but gigeeater distances.

n Camera List

‘ SkyRaiderDS10CTECUSB2.0)
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Chapter
C2The Mall il ncamW¥

Close CtrleW
Close All But This

Copy Full Path

@ Collapse All

® Expand All

TheMallincamSky Software Windows segmented into a few regions to make viewing and
adjusting the SkyRaider camera easy and intuitive.

TheTop Menu Lingrovides dropdown menus and icons to allow you to make major
settings of thesoftware.

¢MalBncamSky Left SideBaarovides the simple click activation and selection
capabilities to control all aspects of the image and camera.

ThelLeft SideBar Basprovides selection options faZamera Folders or Undo. Left
Clickingon the selection choice will fill thieeft SideBarwith its options.

TheVideo Windowwill contain the display image from tt&kyRaider Camerdt is here
that you will see the live video, or images.

Thelnformation Linewill indicate the current camera, current frame rate, number of
frames dispyed, resolution, information about captures, etc.

20
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Qui ck Wolrokw Procedur es

§>§> Quick Workflow for Starting  MallincamSky

So, youdo notlike to read manuals, and you just want to just jump right into imaging. Then
this section gives you@uick and Dirtymethod to get going. Then, | follow this section with
an even more detailed section ¢anetary Imaging Workflowand finally a more dailed
section onWorkflow on Imaging Deep Sky Objects

|[ Step 1 Double Cliclon the MallincamSky Icoro start the program.

Step 2 Select theSkyRaideDSIOCTEGrom the Camera Lisin the Camera Tab.

With the Camera Talselected on thd_eft SideBarLeft-Clickon the
SkyRaideDSLOCTEQbetween lines irCamera Heading
Once the SkyRaider is selected, a black rectangle (with
SkyRaider Camenmaame) will appear in th¥ideo Window
of the MallincamSkySoftware along with th Horizontaland
Vertical Rulersand the fan on the SkyRaideB&.0CTEGnay start
running.

ﬂ Camera List

‘ SkyRaiderDS10CTEC

|[ Step 3 ActivateTEGrom the Coolingtab to cool camera (set about 3Below ambient temperature).
The current temperature of your camera is displayed on the bottom right corner of the
MallincamSky Window.

1600 > 1100

Target Temperature(°C):

@off

Power:

You can also tur@nor OFRhe fan via the Slider in the Cooling Tab

TheMallincam SkyRaideDSLOCTEC Camernarovides a processing technique call&hrk
Field and Flat Field CorrectioriseeDetailedSections belovior techniques and explanations
on usingboth Dark Field and Flat Field).
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Step 5

MALLINCAMSKY DS10CTEC USER MANUAL

Reduce Exposure Time to Align Telescope

As you will most likely use the camera to align and focus your Telescope, now is the time to
reduce theExposure Timéo 1 or 2 seconds, and if not already attached to the Telescope,
remove the lens caprom the SkyRaider Camerand insert the camera intthe eyepiece

holder of your telescope. The shorter exposure will make it easier for you to align and focus
your telescope.

Selectthe Video Moderadial button on theCapture and el
Resolution TabTheDSLOCTEGwill start imaging and M Auto Exposure
displaying what it seesmow move theExposure Time Exposure Target: s

slider to some value less than 5 seconds (note that the JE ST FEmm
units are in milliseconds, so 1 second = 1000 ms), and [F=eaae=y

align and focus your telescope.\tideo Mode images
are automaticdl continuously takernce activated

Increase Exposure Time to Image

Now is the time to expose soni@deep Sky Objectsr Planetary ObjectsSo, go back into
Trigger Mode(if you are imagin@eep Sky Objectslse remain itvideo Modeif imaging
Planetary Objectsand adjust theexposure Timéo match the current target and the
equipment you are using.

Video Mode

Simply adjust thé&xpose Timalider anywhere from 1 ms to 5 seconds (5000ms) so the object
you are imaging is not over or under exposed.

Also play with thezainSlider to see how that affects
your image(the DS0CTEC like&ain, so set it high

Trigger Mode

In selectindgTrigger Mode the camera will wait for you to tell it to commendeopp). So,
enter your time in thean(in), s(ec),ms, andus boxes, andClickon the Singlebutton to do just
one exposure.

If necessary, adjust the exposure time settingd agpeat. Once you are happy with the
exposure time, you can now tell MallincamSky to continuously take images at that exposure
by clicking on thé.oopbutton. To stop the camera from imaging, ag@ilickon theLoop

button (which has now changed its nanweStop).
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Step 7

Step 8
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Adjust the Parameters

M Bit Depth
¥ White Balance

£ Color Adjustment

Choose a parameter from th@amera Talon the Left SideBar Frame Rate
and see what you can adjust, and how it affects your image.

You will have to wait until the next image is exposed to see

how youradjustments look (keep an eye at the bottom of the
screen to see when the next adjusted image will appear).

Video Mode

You can adjusdll the control commands in reéime to experience how the adjustment
affects your image. We recommend yexperiment with the Gain, White Balance, Color
Adjustment, and Histogram to see how easy they are to control your image.

TriggerMode

Trigger Mode is more restrictive to what you can perform in-tgag, not to mention that
you willnotsee howyouradfd G YSy 4 F FF¥SOGa GKS AYIF3AS dzy At

The control commands available to you when Looping are: White Balance, Color Adjustment,
Frame Rate, Color/Gray, Flip, Histogram, Dark Field Correction, Flat Field Correction, Black
Level, ad Live Stack,

You will have to wait until the next image is exposed to see how your adjustments look (keep
an eye at the bottom of the screen to see when the next adjusted image will appear).

Have Fun and Experiment

You can now spend some time to become more comfortable witiMadincamSkySoftware.
TheSkyRaideDSLOCTEC User Manualill go into more detail about all the options and
adjustments you can perform with thekyRaide series of cameras. Bdb notbe afraid to
experiment.

Also,we recommend start wittGammaat a low value. These settings will giveeay
responsive and f&t imaging machine with a great image.

Exit
To Shutdown MailhcamSKky (after you have saved your images). Cluiiieiz %
on the x located on the extreme right side of th€OPBar in @ s momes somsummtsmecunser

MallincamSky. It may pepp a message to remind you that you hav

not saved your images and will give you the opportunity to do so. D

- - (®)
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Det ai Werdkl ow Procedur es

Detailed Workflow of Video Imaging Planetary Objects

The followingnstructions will guide you in setting up your SkyRaider camera for imaging
Solar, Lunar, or Planetary Objects

For planetary objects, the exposure setting will be very small (as the objects themselves are
usually very bright). It is recommended thatu start imaging objects, such as the Moon and
bright Ranets, as it will allow you to become comfortable with all the adjustments that
MallincamSky provides for you. With planetary objects, you want as much resolution and data
as possible, so choose theghest resolution your SkyRaider provides.

Since the exposure rate is so short, you may find that you do not need to takeaahky-ields
preparation shots before imaging. But if you do notice warm pixels and would like to eliminate
them. Then follow the stefpy-step instructions located in the section callé&hrk Field
Correctionlater in the manual.

The following instructions are used a guide to assist you in doing planetary video imaging.
52y Qi F2NHSGX 6KSY FAYAAKSR ¢AGK Tabybadicahli A Odzf | N
collapse theTabby Clickingon the little up- arrow in the

right corner of that Tab (This will remeyany green, red, : Mhite Bolance ’
or blue boxes which may be displayed over your imagel e R

If not started,Double Cliclon the MallincamSky Icoron yourDesktopto start the
program.

B) Camera List

Select theSkyRaideDSLOCTEGrom the Camera Lisin the R
Camera Tab. :
Once the SkyRaider is selected, a black rectangle SkigRRaider Camenaame) will appear
in the Video Windowof the MallincamSkySoftware along with thélorizontaland Vertical
Rulersandif the camera is connected, it will displayat it is imaging
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