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C1: The MallincamSky DS10CTEC User 

Manual 

 

Use this User Manual to obtain a deep understanding of  all the 
features of  both the MallincamSky and the SkyRaider 
DS10CTEC camera.  See the Quick Guide for an expeditious 
look at getting up and running with the camera 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 the DS10CTEC camera. It will include 
instructions on how to install the Software and Drivers and how connect the SkyRaider 

DS10CTEC /ŀƳŜǊŀ ǘƻ ȅƻǳǊ ŎƻƳǇǳǘŜǊΦ ¢Ƙƛǎ Ƴŀƴǳŀƭ ǿƛƭƭ ǇǊƻǾƛŘŜ ŜȄǇƭŀƴŀǘƛƻƴǎ ƻŦ ŀƭƭ ǘƘŜ ŎŀƳŜǊŀΩǎ 
settings so you can get up and running quickly and can experience the wonders of video 
imaging.   

The ICONS at the left are quick indications of what that section performs. 
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Introduction 
 
MallinCam Introduces the new MallinCam DS10CTEC - 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 no direct physical 
contact between the Peltier cooler and the sensor.  Instead, the Peltier cooler creates 
a ŎƻƴǾŜŎǘƛƻƴ ǎȅǎǘŜƳ άǊŜŦǊƛƎŜǊŀǘƻǊ-ƭƛƪŜέ ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŀǘ Ŏƻƻƭǎ ǘƘŜ ǎŜƴǎƻǊ ǿƛǘƘƻǳǘ ŎƻƴǘŀŎǘƛƴƎ 
it.  This cooling system is unique to MallinCam and not found on other astronomical imaging 
cameras. 
  
Since the back illuminated IMX294 class 1 CMOS sensor of the MallinCam DS10CTEC is cooled 
via convection, thermal shock to it and its associated circuitry is reduced. CMOS sensors have 
other components mounted on the same 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 controls, analog signal processing, analog-to-digital converter (which when under 
cooling from direct cold finger and Peltier results in instability).  These parts of the CMOS 
sensor do not need to be direct cooled from a cold finger application. 
  
MallinCam has successfully design a working alternative - a cooling 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 window 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 DS10CTEC, 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 has six 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 contains 4Gb DDR3 internal memory to insure the smooth 
flow of data to the computer. The DS10CTEC also has a built-in 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 Contents of the DS10C TEC 
 
Specifications:  

 
¶ 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 with 6- Stainless Steel Screws 

¶ Built-In USB2 hub for Guider, Focuser, Filter Wheel etc. 

¶ Four Blue LED Status Indicators (power, system, cooler, fan) 

¶ High velocity Ultra Quiet Fan with Dual Air Output 

¶ 4Gb DDR3 Internal Memory for smooth operation 

¶ Sony IMX294 Back Illuminated, Class 1 Hand Picked CMOS Sensor (Scientific grade) 

¶ T-Mount 

¶ Pixel Size: 4.63 X 4.63 microns. 

¶ 1900 mv Output 

¶ Spectral Range:  350nm to 1100nm. 

¶ Light Pollution Electronic Removal System using the White Balance Feature 

¶ HCG and LCG Mode (High Conversion gain, Low Conversion Gain Selectable) 

¶ Correlated Double Sampling 

¶ A high S/N ratio with no Amp Glow 

¶ Precision All Aluminum Construction and Stainless-Steel 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 Binning Mode:  1 x 1, 2 x 2, 3 x 3, 4 x 4, All in Color 

¶ Global Shutter 

¶ Image Format, FITS, JPEG, BMP, PNG 

¶ Full Video Mode: AVI, SER 

¶ Vacuumed Sealed Optical Window 

 
 
 
 

: 
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In the Box  

 
The SkyRaider DS10CTEC includes the following standard equipment: 
 

¶ MALLINCAM SkyRaider-DS10CTEC Camera  

¶ High Precision T-Ƴƻǳƴǘ ǘƻ нέ Ƴƻǳƴǘ 9ȅŜǇƛŜŎŜ !ŘŀǇǘŜǊ 

¶ 5-metre (15 ft) USB 3.0 cable. 

¶ 12 volts dc, AC power supply. 

¶  High-Grade Carrying Case. 

 

 
System Requirements:  

 
¶ Equal to Intel Core2 2.8GHz or Higher 

¶ Memory: 4GB or More 

¶ USB port: USB 3.0 Port (Recommended) 

¶ Display: 17" or Larger Recommended 

¶ 200MB Free HDD 

  
 

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

 
 

 

 

 

 

 

Dimensions  

 

 

 

 

F 

M42 x 0.75 

http://www.mallincam.net/
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Download and Install MallincamSky 
Visit the following website: www.mallincam.net. Select the Support Tab, then Software 
Downloads. Select and download the latest required software and drivers for your system. 

 

 

 

 

 

 

 

 

 

 

 

 
Ensure DS10CTEC is not connected. 

 

Once downloaded, place your mouse on the zipped file, Right-Click to pop-up an Action Window, and 
choose 9ȄǘǊŀŎǘ !ƭƭ Χ 

 
Just Click on the Extract button when the next Window pops-up. Windows should now open 
the actual folder that contains the software to install. 

 

 
 
Un-Zip the folder, then Double-Click on it to open it up, revealing the 5 programs it contains 
(or 1 program if just downloading MallincamSky). 

 

 

: 

Step 1  

F 

http://www.mallincam.net/
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The ASCOM DRIVER folders contain the ASCOM Drivers for the camera 
The DIRECTSHOW DRIVER folder contains the Direct Show Drivers for the camera 
The WINDOWS APPLICATION folder contains the camera control software. 

 
 
Double-Click on the WINDOWS APPLICATION folder to open it up. 
 
 
 
Double-Click on the MALLINCAMSKYSetup file and follow instructions to install the 
MallincamSKy software and drivers onto your computer: 
 
 
The following MallincamSky Setup Screen will then appear: 
 

 
 
Click on Next to 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 the default.  

 

 
 
Click on Install to proceed. 
 
 
 
 

Step 4  

Step 5  

Step 2 

Step 3 
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Windows may again ask for permission to install the device software.  
 

 
 
Click on Install to accept. 
 
The MallincamSky Software will take about a minute to be installed. When completed, the 
following screen will appear: 
 

 
 

 
Click on Finish, and the MallincamSky Icon will appear on your screen. 
 
 
 
MallincamSky and its drivers are typically all you need to install to control the DS10C camera, 
but if you would like to have other image programs control of the DS10C then you can install 
two other optional drivers: ASCOM and DIRECTSHOW 
 
 
 
Optionally (see Installing the ASCOM Driver for more in-depth details), Double-Click on 
ASCOM DRIVER folder, then Double-Click on the ASCOMMallincamSetup program and follow 
the instructions to install the ASCOM driver. 
 
 
 
 
 

Step 6  

Step 7  

Uncheck the Run 
MALLINCAMSKY 3.7 

checkbox 

Step 8 
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Optionally, (see Installing the DIRECTSHOW Driver for more in-depth details), Double-Click 
on the DIRECTSHOW DRIVER Folder to open it up, then Double-Click on the 
MALLINCAMDshowSetup program and follow the instructions to install the Directshow 
drivers onto your computer. 
 
 
 
Windows may display a warning asking for permission to run the program, if it does, select 
YES. 

 

Connecting the DS10CTEC to your 

computer 
Un-screw the plastic dust cover from the front of the SkyRaider-DS10CTEC camera (place it 
back in the box for safe keeping) and Screw in the 2-inch eyepiece adapter (M42 x 0.75mm) to 
the front of the DS10CTEC and inset camera into ŀ нέ ŜȅŜǇƛŜŎŜ ŀŘŀǇǘŜǊ ƻƴ ȅƻǳǊ Telescope.  
 

 

 

 

 

 

Depending upon the telescope, you may need extenders so that you can reach focus with your 
telescope. It is recommended that you set this up in the daytime, so you can see what you are 
doing (plus can aim at an easy to find tree or telephone pole).  
 

 
 
 
The T2 (M 42 x 0.75 mm) female thread on the SkyRaider-DS10CTEC is a standard size, and 
numerous adapters are available to connect your camera to various devices such as filter 
ǿƘŜŜƭǎΣ ŎŀƳŜǊŀ ƭŜƴǎŜǎΣ ŦƛƭǘŜǊǎΣ ŜǘŎΧ 
 

9 

Step 9 

F 
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Now connect the 12V AC adapter to a power source and attach the other end to the camera.  
 
 
Attach the 5 metre USB 3.0 cable from the back of the to the SkyRaider DS10CTEC to a free 
USB 3.0 (or USB 2.0) port on your computer. 
 
The SkyRaider DS10CTEC has some strict power and thru-put 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 try is: connected a 
Powered USB 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 SkyRaider DS10CTEC 
camera. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Power on the DS10C 

The first time the DS10C camera is powered on and 
connected to the computer, Windows will finish installing 
its drivers will recognize the camera. You will hear and a 
beep should be heard acknowledging the connection. 

Using the USB 2.0 Ports on the SkyRaider DS10C TEC  
The USB 2.0 HUB on the SkyRaider-DS10CTEC can 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 on the SkyRaider-DS10CTEC is 
powered by the 12V external power source.  

 
 
 
 
 
 

 

F 
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USB 3.0 Cable  Issues  

 

USB 3.0 boasts 4.8 Gbits/s as long as your high-quality cable is within the 5-meter threshold. 
Anything longer and the full speed is not guaranteed.  

This also requires that the USB 3.0 port on your computer is not overtasked and can produce 
the required output power (5V at 0.9A or 4.5 Watts). 

Most users that have connection issues is because the USB 3.0 cable ƻǊ ŎƻƳǇǳǘŜǊΩǎ ¦{. оΦл port 
is not making the grade (computer may continuously try to connect to the camera, the DS10C 
TEC camera name says USB 2.0 behind its name, MallincamSky cannot control/connect to the 
camera, nothing seems to be working). 

If you are having connection issues, there are a few remedies to try: 

1.  Test with a short USB 3.0 cable. If you obtain a successful 
connection, then you know that the SkyRaider camera is OK. 

 

 

2.  Use a powered USB 3.0 Hub. Connect the hub to the computer with 
a short USB 3.0 Cable, then connect your longer USB 3.0 cable to 
the Camera. 

 

 

3. Use a powered (active) USB extender cable. Connect that to the 
computer with a short USB 3.0 cable, then connect your longer 
cable to the Camera. 

 

 

Note: the use of USB 3.0 extender cables and powered hubs can help provide you with longer 
than 5m cable runs. 
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Running MallincamSky 
Locate and double-click on the MallincamSky icon located on your Desktop to start 
MallincamSky. When the software loads, you will be able to locate under the 
Camera Tab the DS10CTEC camera name. Click on this name to activate the camera 
and thus display in the Video window what the telescope is pointing at.  

 

FIGURE 1.0 - aŀƭƭƛƴŎŀƳ{ƪȅΩǎ opening screen.  

If the driver has been successfully loaded, you will see the name of the SkyRaiderDS10CTEC 
Camera in the MallincamSky Camera List on the upper left of the Window. You can install 
more than one SkyRaider Camera to your computer, but the software can only control one 
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. 
 

 
If you notice that the SkyRaiderDS10CTEC has a (USB2.0) behind it, then you are either using a 
USB 2.0 port, or the distance is too great for the USB 3.0 cable, and the system has entered 
USB 2.0 speeds. Remember USB 2.0 utilizes slower speeds but gives you greater distances. 

 

 

 

 

 

< 

F 
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C2: The MallincamSky Window 

 
 
 
 
 

 
 
The MallincamSky Software Window is segmented into a few regions to make viewing and 
adjusting the SkyRaider camera easy and intuitive. 
 

 The Top Menu Line provides dropdown menus and icons to allow you to make major 
settings of the software. 

 
  ¢ƘŜ MallincamSky Left SideBar provides the simple click activation and selection 

capabilities to control all aspects of the image and camera. 
 

 The Left SideBar Base provides selection options for Camera, Folders, or Undo. Left 
Clicking on the selection choice will fill the Left SideBar with its options. 

 
 The Video Window will contain the display image from the SkyRaider Camera. It is here 

that you will see the live video, or images. 
 

 The Information Line will indicate the current camera, current frame rate, number of 
frames displayed, resolution, information about captures, etc. 

 

Chapter  

2 
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Quick Work-Flow Procedures 
 
Quick Workflow for Starting MallincamSky  

 
So, you do not like to read manuals, and you just want to just jump right into imaging. Then 
this section gives you a Quick and Dirty method to get going. Then, I follow this section with 
an even more detailed section on Planetary Imaging Workflow, and finally a more detailed 
section on Workflow on Imaging Deep Sky Objects. 
  
 
Double Click on the MallincamSky Icon to start the program.  

 
 
 
Select the SkyRaiderDS10C TEC from the Camera List in the Camera Tab. 
 
With the Camera Tab selected on the Left SideBar; Left-Click on the 
SkyRaiderDS10C TEC (between lines in Camera Heading). 
Once the SkyRaider is selected, a black rectangle (with 
SkyRaider Camera name) will appear in the Video Window 
of the MallincamSky Software along with the Horizontal and 
Vertical Rulers, and the fan on the SkyRaider DS10C TEC may start 
running. 

 
 
Activate TEC from the Cooling tab to cool camera (set about 30o below ambient temperature). 
The current temperature of your camera is displayed on the bottom right corner of the 
MallincamSky Window. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
You can also turn On or OFF the fan via the Slider in the Cooling Tab 
 
 
The Mallincam SkyRaider DS10C TEC Camera provides a processing technique called Dark 
Field and Flat Field Corrections (see Detailed Sections below for techniques and explanations 
on using both Dark Fields and Flat Fields). 

Step 2  

Step 3  

Step 1 
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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 the Exposure Time to 1 or 2 seconds, and if not already attached to the Telescope, 
remove the lens cap from the SkyRaider Camera and insert the camera into the eyepiece 
holder of your telescope. The shorter exposure will make it easier for you to align and focus 
your telescope. 
 
Select the Video Mode radial button on the Capture and 
Resolution Tab. The DS10C TEC will start imaging and 
displaying what it sees, now move the Exposure Time 
slider to some value less than 5 seconds (note that the 
units are in milliseconds, so 1 second = 1000 ms), and 
align and focus your telescope. In Video Mode, images 
are automatically continuously taken once activated. 

 
 
Increase Exposure Time to Image 
 
Now is the time to expose some Deep Sky Objects or Planetary Objects. So, go back into 
Trigger Mode (if you are imaging Deep Sky Objects, else remain in Video Mode if imaging 
Planetary Objects) and adjust the Exposure Time to match the current target and the 
equipment you are using.  
 

Video Mode 
 
Simply adjust the Expose Time slider anywhere from 1 ms to 5 seconds (5000ms) so the object 
you are imaging is not over or under exposed. 
 
Also play with the Gain Slider to see how that affects 
your image (the DS10CTEC likes Gain, so set it high). 

 
Trigger Mode 
 
In selecting Trigger Mode, the camera will wait for you to tell it to commence (Loop). So, 
enter your time in the m(in), s(ec), ms, and us boxes, and Click on the Single button to do just 
one exposure. 

 

 
 
If necessary, adjust the exposure time settings and repeat. Once you are happy with the 
exposure time, you can now tell MallincamSky to continuously take images at that exposure 
by clicking on the Loop button. To stop the camera from imaging, again Click on the Loop 
button (which has now changed its name to Stop). 

Step 4  

Step 5  
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Adjust the Parameters 
 
Choose a parameter from the Camera Tab on the Left Side Bar 
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 your adjustments look (keep an eye at the bottom of the 
screen to see when the next adjusted image will appear). 

 
 
Video Mode 
 
You can adjust all the control commands in real-time to experience how the adjustment 
affects your image. We recommend you experiment with the Gain, White Balance, Color 
Adjustment, and Histogram to see how easy they are to control your image. 
 

Trigger Mode 
 
Trigger Mode is more restrictive to what you can perform in real-time, not to mention that 
you will not see how your adjǳǎǘƳŜƴǘ ŀŦŦŜŎǘǎ ǘƘŜ ƛƳŀƎŜ ǳƴǘƛƭ ǘƘŜ ŎŀƳŜǊŀΩǎ ƴŜȄǘ ŜȄǇƻǎǳǊŜΦ 
 
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, and 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 with the MallincamSky Software. 
The SkyRaider DS10C TEC User Manual will go into more detail about all the options and 
adjustments you can perform with the SkyRaider series of cameras. But do not be afraid to 
experiment. 
 
Also, we recommend start with Gamma at a low value. These settings will give a very 
responsive and fast imaging machine with a great image. 
 

 

Exit 

To Shutdown MallincamSky (after you have saved your images). Click 
on the x located on the extreme right side of the Top-Bar in 
MallincamSky. It may pop-up a message to remind you that you have 
not saved your images and will give you the opportunity to do so. 

 

Step 6  
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Step 7  

Step 8  
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Detailed Work-Flow Procedures 
 
Detailed Workflow of Video Imaging Planetary Objects  

  

The following instructions 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 that you start imaging objects, such as the Moon and 
bright Planets, 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 the highest resolution your SkyRaider provides. 
 
Since the exposure rate is so short, you may find that you do not need to take any Dark Fields 
preparation shots before imaging. But if you do notice warm pixels and would like to eliminate 
them. Then follow the step-by-step instructions located in the section called: Dark Field 
Correction later in the manual. 
 
The following instructions are used as a guide to assist you in doing planetary video imaging. 
5ƻƴΩǘ ŦƻǊƎŜǘΣ ǿƘŜƴ ŦƛƴƛǎƘŜŘ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎǘŜǇ ǘƘŀǘ ǳǎŜǎ ŀ ǇŀǊǘƛŎǳƭŀǊ ŦŜŀǘǳǊŜ Tab, you can 
collapse the Tab by Clicking on the little up- arrow in the 
right corner of that Tab (This will remove, any green, red, 
or blue boxes which may be displayed over your image). 
 
 
 
If not started, Double Click on the MallincamSky Icon on your Desktop to start the 
program.  
 
 
Select the SkyRaiderDS10C TEC from the Camera List in the 
Camera Tab. 
 
Once the SkyRaider is selected, a black rectangle (with SkyRaider Camera name) will appear 
in the Video Window of the MallincamSky Software along with the Horizontal and Vertical 
Rulers and if the camera is connected, it will display what it is imaging.  

 
 
 
 
 
 
 
 
 
 
 
 

Step 2  
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