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Thisdocumentis anonlinedocument.Youmaysavethis PDF file or print it
out. QHYCCieserveghe right to changethis usermanualwithout prior notice.

Notice

This manual is for QHY174M/C, QHY178M/C, QHYaadQHY290M/C. Since

these cameras have the same structure and have little difference, we use QHY174M
as an example fanonochrome cameras and QHY174C as an example for color
cameras in this manual. QHY174M/C used in this manual are versions without GPS
module. The following instructions apply @HY174M/C, QHY178M/C, QHY224C,

and QHY290M/@nless otherwise noted.

Package Contents

Please confirm that the package contains the following items:

USB3.0 cable(1.5m)

Selflocking power cable

6pin guide cable

Car power adapter

Drying tube

Desiccant

M42/1.25inch adaptor

Driver download card

Inspection report

Rlrlkr|lrlRr|r|Rr|Rr]R|~

Camera

Optional accessories

12V power adapter + power cable 1

G-adapter lens mount 1

Note that if the user wants to buy 12V power adapter by themselvés,output current isat
least 3.5, and the plarity must becenter positive.
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01 Software Installation

1. Download and instahSCOM platform
2. Download and install th€amera Driver

3. Download and install thASCOM Driver
Note that if you want to use your camera as an expose canpégase download the Capture
version. If yu want to use your camera agjaide camera, please download the Guide version.

4. This series of cameras uses SharpCap as the default capture software. Please download
SharpCapThey can run on SharpCap 2.9 or later versions

Note that this series of cameras requires the latest ghyccd.dll for the new version of SharpCap,
and QHYCCD has alreatdywelopeal a SharpCap Patdior it. You should download and install it
prior to using SharpCap.

5. Connect your camera to your PC with USB3.0 cable. For the first time the system will find a
newdevice and search the driver. You can skip the online searching by clicking "Skip obtaining
driver software from Windows Update" and the computer will find the drivers.

~

( P
2 Driver Software Installation

Installing device driver software

Q174-Cool {_) Searching Windows Update...

e might take a while.
Skip obtaining driver software from Windows Update

Close

LN »)

After installation is complete successfully, you can find the device in the degicager as
shown in the picture below.

a B
_ Driver Software Installation @

QHYSIISeries_IO installed

QHY5MSeries_I0 +f Ready to use

Close



http://ascom-standards.org/Downloads/Index.htm
http://www.qhyccd.com/SmallCOLDMOS.html
http://www.qhyccd.com/SmallCOLDMOS.html
http://www.sharpcap.co.uk/sharpcap/downloads
http://www.qhyccd.com/SmallCOLDMOS.html
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File Action View Help

i dRzall ? Mol

4 gy LT-PC
4- i Astrolmaging Equipment
. . § QHYS5MSeries 10
..J8 Computer

> a Disk drives

» B Display adapters

s !32, Human Interface Devices

. @ IDE ATA/ATAPI controllers

6. QHYCCD has developed a software nablediate Checkhat can check if the drivers

installed on your computer are the latest verss@s well as update the drivers if needed. If the

d0rGdza 2F a42YS RNAOGSNI Ada abSSR ! LIRIFGS¢é¢s &2dz Ol y
software freéngyou from theinconvenience of looking for and downloading it from our website.
TakeQHY174M/Gor example, you can see the drivers we need are the latest versions arflition

need to be updated as shown in the following picture.

) QHYCCD UpdateCheck

Camera Driver/SoftWare Current Version Latest Version Status
QHY367C Driver 16-10-20 16-10-20 Mot Update

EZCAP_QT 0.1.46.0 0.1.46.0 Not Update
pture Driver 01460 01460 Mot Update

no found 01460 MNeed Update

1.0.04 1.04.0 Need Update
BroadCast Driver 2000 2000 Not Update
SharpCap(CN)(authed by Robin) 2.9.2999.0 . J Not Update
SharpCap(EN)(authed by Robin) 2.9.2999.0 19,2865, Not Update
UpdateForSharpCap 2111.0 2111. Not Update

Check For Update ‘—‘IH,-'—‘-_—‘:G



http://www.qhyccd.com/SmallCOLDMOS.html
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02 Use QHY174M with Filter Wheel

QHY174M is a monochromatic camera and it is frequently used with color filter wheelit®Vith
M42/2inch lens mount (this has already been installed on QHY174M), connecting it with QHY
color filter wheel will be simple and quick. QHY174M supports connections both with QHYCFW2

S and QHYCFW2

Take QHYCRF\AR for example, you can refer totatorial to set up your QHYCFWY.

After you've installed color filters for your QHYCFM/properly, you can begin to connect it
with QHY174M as shown in the picture below.

First, you needo stick QHY174M into QHYCRW2s shown in the picture above. Then you
should screw those three bolts in. At the first time you screw bolts, you may find it a little bit
difficult to screw in, in this case, please make sure that the bolts are pointivaydis the center

and apply a little bit more of force. Finally, you should connect your QHY174M with QHYXCFW2
by using DIN4/RJ11 cable, which is included in the box.

The last thing you need to do before using QHY174M with QHY-&Fé/® open the link blew
to download and install thdrivers (CFW?2 and Filter[RS232}) QHY CFWRI.

Now, you should be all set. Read the following parts to know how to use QHYQ vtk color
filter wheel in &arpCap, MAXIMDL, and Sequence Generator Pro.



http://www.qhyccd.com/ManualCFW2M2.1.html
http://www.qhyccd.com/QHYCFW2-M.html

- r

QLAYICD QHY174M/C, QHY178M/C, QHY224C, QHY290M/C

03 Use QHY174C/M in SharpCap

1.

If the camera you are using is QHY174C

Connect your QHY174C to 12V power supply. Connect your QHY174C to your computer with
USB3.0 cable.

If the camera you are using QHY174M

Connect your QHY174M to color filter wheel with DIN4/RJ11 cable. Connect your QHY174M to
12V power supply. Connect your QHY174M to your computer with USB3.0 cable. Before running
SharpCap, make sure filter wheel's initialization is finished. Wihierinitializing, you can hear

the sound gear makes. When it is finished, you will see the color lights flash. If you start
SharpCap before initialization is finished, SharpCap cannot detect the filter wheel.

2. Run SharpCap. If the aforementioned sofevand drivers all have been installed properly, the
video image will appear automatically and you will see the frame rate at the {@ftesorner of
the software as shown below

File Cameras Options Capture Tools Scripting Help

"2 Start Capture &3 Quick Capture ~ Stop Capture Pause (3| Snapshot [ Live Stack Object Name: } <] Fx: None - . . v Zoom: _

+ |} Camera Control Panel q
(~) Capture Profiles
(
|

Ll

[ New
(A) Capture Format and Area =
Colour Space  |RGB24 |

Capture Area (192021200 ~|

=(Moutput Format |AVI files ‘
(A) Camera Controls =
Ezposure 0= LX Mod
....................
Quick Pick .‘

978 frames (0 dropped) in 0:01:12 at 13.5 fps (currently at13.7 fps) (Cooler at 0%, Temp 29.8C, Target 0.0C)

3. If you have started the SharpCap before connecting camera to your tP€aryolick
menu->cameras>rescan for cameras to search the camera and check on the camera name
(QHY174C in this case).

4. To make sure the camera can run properly, the software will start the camera at the lowest
speed, which makes the frame rate muckvér than the highest frame rate declared on its
webpage. Now you can try to get the most out of it by changing several settings. First you can try
to set the exposure time to 1ms, then try to reduce the "USB traffic" value. For modern

computer with i74 cae, it should get the max performance. But please note that not all
computers can get the best performance due to various reasons such as the CPU loading, the

4
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savingenergy mode setting, the mainboard performance and USB3.0 port performance.
Sometimes thealisplay size may also impede obtaining the best performance. So you can try to
use the "Zoom" function to reduce the display size to see if it helps.

5. Adjust the offset. When you block the light thoroughly, you may find that the image is not
really "zeo". Sometimes this will lower the quality of image contrast. You can adjust the offset to
make the histogram peak close to zero in order to get a better background. You can open the
histogram to confirm that.

) SharpCap - QHY174C - C:AUsers\LT\Desktop\SharpCap Captures E
File Cameras Options Capture Tools  Scripting  Help
%24 Start Capture 24 Quick Capture - () Stop Capture (1) Pause (3] Snapshot [ Live Stack  Object Name : ~ FX: |Nene - [ B - Zoom: s0% -l |-

» || Camera Control Panel n

7| (») capture Format and Area =
olour Space  |RGB24 =

area (192021200 -

Ll

(~) Canera Controls

Exposure  20.0 =s LX Mo

I _ || ek Facka | -|

Histogram

658 frames (0 dropped) in 0:00:51 at 12.9 fps (currently at 14.1 fps) (Cooler at 0%, Temp 30.3C, Target 0.0C)

6. If you want to try 16bit image, you cawitch the Colour Space to "RAW16".

7. By check the "LX" mode you can expand the exposure setting range and take long exposure
shot. QHY174C camera has the amtip light control circuit and it can reduce the amplifier glow
significantly. Note that it'tmpossible to reduce the glow in the corner thoroughly, and it's

normal to see a very small amount of glow in the corner when you do long exposure.

A typical long exposure image ih 55 sec exposure and 40 gain of QHY174C is shown below.
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File Cameras Options Capture Tools Scripting Help
J Start Capture 4 Quick Capture + () Stop Capture (1)) Pause x| Snapshot [ Live Stack Object Name: ~ FX: None - |5 M - Zoom: 50% b -

Camera Control Panel 1
() Capture Profiles

)

Smjmle]

436 frames (0 dropped) in 0:02:37 at 2.8 fps (currently at 0.1 fps) (Cooler at 8%, Temp 5.0C, Target 5.0C)
L

)
3

8. After youconnect 12V power supply for QHY174C to power the TEC cooling circuit, you can set
the CMOS sensor cooling temperature in the "Thermal Controls" section in SharpCap as shown in
the following picture.

;_'_:{;- Thermal Controls =
Cooler Power Auto| 4

, . - - ' "
Target [ 10
Temperature \ \ , \ - - ; A ! | :
Temperature

Basically, you can control the temperature of CMOSither adjusting "Cooler Power" or

clicking "Auto" and adjusting "Target Temperature". You can also see the CMOS temperature at
lower-left corner of the software.

Before use this function, you should read the content about how to protect the cooler iRAE
section.

9. If the camera you are using is QHY174M, You can select which filter you are going to use by
changing the position of filter wheel as shown in the following picture.
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04 Color Balance for QHY174C

SharpCap will start at the default RG&ance for color camera. Here is the screenshot of the
QHY174C start up

£ SharpCap - QHY174C -

File Cameras Options Capture Tools Scripting Help
%1 Start Capture %X Quick Capture + () Stop Capture (1) Pause (4] Snapshot [ Live Stack Object Name: - 5 I - Zoom: 50% v h @~

Camera Control Panel 1
\UITDUT FOTHAT | Avi T1lEE (X.8V1

26372 frames (0 dropped) in 0:32:35 at 13.5 fps (currently at 13.7 fps) (Cooler at 0%, Temp 31.7C, Target 0.0C)

For color camera, SharpCap will show the WB Red/Green/Blue progress bar.
Since the color balance is the ratio between Red to Green and Blue to Green. You can fix the
Green color tdl28 and adjust the Red and Blue.

‘

File Cameras Options Capture Tools Scripting Help
%1 Start Capture %X Quick Capture + () Stop Capture (1) Pause (¥ Snapshot [ Live Stack Object Name: ~ FX: None ~ 5 [ -~ Zoom: 50% b &~

Camera Control Panel
UUTDUT FOTHAT A+l TIl€E (K. aV1

() Camera Controls

33989 frames (0 dropped) in 0:42:00 at 13.5 fps (currently at 133 fps) (Cooler at 0%, Temp 3L6C, Target 0.0C)

&

For example, in the image above the blue is 205 and red is 185, green is 128. It looks the image is
well white balanced. If you need more blue, since it has limit of 255. In this condition, you can
reduce the green a li¢ and you will have more room for the ratio.

As we said before, if you are doing planetary imaging you should set the offset value as low as
possible. To make the background close to zero. Then you can easy to get correct color balance.

8
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Otherwise it willnot easy to get it. Sometimes the offset of an image is good but you cannot get
good balance.
The reason is that the Color balance is a ratio of the RGB sensitivity difference. So we use a ratio
to multiply the RGB value and get it done. But if therehga exist. The ratio will not be correct.
For example, the G sensitivity is the double of R sensitivity.
G=2R In order to get white balance. We multiply a ratio of 2 to R

R'=2R= G so we get R=G
When a bias exist. The bias is a constant added to piaeh So the image you see is:

R"=R+bias
G"=G+bias=2R+bias

Now the ratio R": G"=(R+bias) / (2R+bias) and it is not equal to 1:2. It shows the bias will affect
the true value of the R:G. And the ratio of R:G will vary when the image light changdthrid i
to correct with a fixed ratio.
But for DSO capture, you should keep the offset above zero and avoid the background being cut
off. A background from 1065000 is a good value (16bit mode) for DSO imaging.
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05 Use QHY174M/C with ASCOM

You can connégenany software that support ASCOM. Currently QHY174M/C only supports

normal ASCOM connection and does not support the ASCOM VIDEO connection. Please note that
QHY174M/C always transfers maximum bit depth by ASCOM to make the best DSO imaging
performance.The image format is 16bit width and patch zero on low bit.

Note that in the following introduction, the camera used is QHY174M. If you use QHY174C and
don't use color filter wheel, you can skip the instructions about color filter wheel.

MaxIM DL

1. Firstyou have to make sure that both ASCOM Platform and ASCOM driver have been installed.
If not, please install it first.

2.

If the camera you are using is QHY174C

Connect your QHY174C to 12V power supply. Connect your QHY174C to your computer with
USB3.0 cdb.

If the camera you are using is QHY174M

Connect your QHY174M to color filter wheel with DIN4/RJ11 cable. Connect your QHY174M to
12V power supply. Connect your QHY174M to your computer with USB3.0 cable. Before running
SharpCap, make sure filter wheafigialization is finished.

3. Start MAXIMDL

4. Follow the instructions shown below to finish the setup

avers | “amers J

; Setuo Camers Set 0 Camers
ASCOM [No Camens Duconnect

4 Set 0 Flter Set o Fler
?
e
ASCOM Puga Verson 522 oxX -
Copynght ® 2009 2012 Difacson Limted C—rman - 'K Suder riomaton
HPOOT Www Cyanogen com S Cance No Camera

Camers Model /
| ASCOM - Advarced
R /

10
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QHYCCD Setup ot S

Flease chose one camera to connect

il amera Setting

1 Presets: Edit Presets

3. setect "rvazai-.. | | I -
Offset : ! 0

Bin : @ 1x1 @

Trace Z. Llick "Properties

Select the type of camera wyou hawe, the
click the Froperties. .. button to configd

driver for your camera.
ﬂ ClicEgthe logo to learn )4
J")(. more abdut ASCOM, = =zet
1
A

B ASCOM Camera Chooser | = | USBTraffic: =!= 50

|QH1'CC]]-Cameras-Capture ﬂ

|

B 5 ot preen-CamferiCab RS .

tranomw

Normally, you can set the gain=1 and offset=10 to start. Keep clicking "Okay" to return to Camera

Control window.
The following instructions argoing to show you how to configure filter wheel(QHY CHYY2n

MAXIMDL.
Click "Setup Filter" in the Camera Control window.

Ap Camera Control ? > 4

Expose | Gude Setup |

Camera 1 Camera 2 =
LConnect l
Setup Camera I ! Setup Camera | |
[ASCOM [No Camera Disconnect
Coolers

Setup Fiter l
[No Fiters ' [No Fiters
Less ¢ J
[Camera 1 rformation EGwder Information
No Camera {No Camera

11
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In the window shown below, you can set up your filter wheel

12



