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This document is an online document. You may save this PDF file or print it
out. QHYCCD reserves the right to change this user manual without prior notice.

Notice

This manual is for QHY174M/C, QHY178M/C, QHY224C, and QHY290M/C. Since
these cameras have the same structure and have little difference, we use QHY174M
as an example for monochrome 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 to QHY174M/C, QHY178M/C, QHY224C,
and QHY290M/C unless otherwise noted.

Package Contents

Please confirm that the package contains the following items:

USB3.0 cable(1.5m)

=

Self-locking power cable

6pin guide cable

Car power adapter

Drying tube

Desiccant

M42/1.25inch adaptor

Driver download card

Inspection report

[ =N N S SR R B

Camera

Optional accessories

12V power adapter + power cable 1

C-adapter lens mount 1

Note that if the user wants to buy 12V power adapter by themselves, its output current is at
least 3.5A, and the polarity must be center positive.
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01 Software Installation

1. Download and install ASCOM platform
2. Download and install the Camera Driver

3. Download and install the ASCOM Driver
Note that if you want to use your camera as an expose camera, please download the Capture
version. If you want to use your camera as a guide camera, please download the Guide version.

4. This series of cameras uses SharpCap as the default capture software. Please download
SharpCap. They 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 already developed a SharpCap Patch for 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
new device 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.

~

f s
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 device manager as
shown in the picture below.

a B
J Driver Software Installation @

QHYSIISeries_IO installed

QHY5MSeries 10 +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
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» B Display adapters

D - ';f;} Human Interface Devices
L@ IDE ATA/ATAPI controllers

6. QHYCCD has developed a software named UpdateCheck that can check if the drivers
installed on your computer are the latest versions as well as update the drivers if needed. If the
status of some driver is “Need Update”, you can directly download its update package in this
software freeing you from the inconvenience of looking for and downloading it from our website.
Take QHY174M/C for example, you can see the drivers we need are the latest versions and don’t

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 2 Mot Update

T 0.1.46.0 1.46. Not Update
pture Driver 01460 01460 Mot Update
Guide Driver o fo 0.146.0 Need Update
1.04.0 Need Update
Not Update
(i Not Update
SharpCap (i ed by ) 0 .2865.0 Mot Update
UpdateForSharpCap 2111.0 Not Update

Check For Update &H'_:ELD



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 wheel. With its
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-M.

Take QHYCFW2-M for example, you can refer to a tutorial to set up your QHYCFW-M.

After you've installed color filters for your QHYCFW2-M properly, you can begin to connect it
with QHY174M as shown in the picture below.

First, you need to stick QHY174M into QHYCFW2-M as 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 pointing towards the center
and apply a little bit more of force. Finally, you should connect your QHY174M with QHYCFW2-M
by using DIN4/RJ11 cable, which is included in the box.

The last thing you need to do before using QHY174M with QHYCFW2-M is to open the link below
to download and install the drivers (CFW2 and Filter[RS232]) for QHYCFW2-M.

Now, you should be all set. Read the following parts to know how to use QHY174M/C with color
filter wheel in SharpCap, MAXIMDL, and Sequence Generator Pro.



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

DSV

LR VOOLD 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 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 wheel's initialization is finished. When it is initializing, 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 software and drivers all have been installed properly, the
video image will appear automatically and you will see the frame rate at the lower-left corner 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
(
|

m

[ New
(A) Capture Format and Area

Colour Space  [RGB24

Capture Area | 18!

Binning

=(Moutput Format |AVI files ‘
(A) Camera Controls =
Exposure 20.0 =s LX Mode
....................
Quick Pick v
S
Mazizuz M
(fuso] |

< T »

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 PC. You can click
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 much lower 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 i7-4 core, 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
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saving-energy mode setting, the mainboard performance and USB3.0 port performance.
Sometimes the display 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 "zero". 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

724 Start Capture 24 Quick Capture - ) Stop Capture (1) Pause (3] Snapshot || Live Stack Object Name : ~ FX: |None - [ B - Zoom: s0% - @&

» | Camera Control Panel n
(~) Capture Frofi

[ )

[ New |
(~) Capture Formst and Area =

Colour Space  |RGE24 -|

Capture Area  |1920x1200 -

Binning

Qutput Format AVI £
(~) Canera Controls =

Exposure  20.0 =s LX Mode

Histogram

Logarithmic

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 can switch 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 anti-amp light control circuit and it can reduce the amplifier glow
significantly. Note that it's impossible 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 in 5°C, 5 sec exposure and 40 gain of QHY174C is shown below.
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File Cameras Options Capture Tools Scripting Help
Pause (4 Snapshot | Live Stack Object Name : + FX: None ~ [ [l - Zoom: 50% h @-
Camera Control Panel 7
() Capture Profiles

) Start Capture " Quick Capture ~

< m

Jm

(%) GPS Controls

(~) Tnage Controls =
Frame: ipm—" 34/16

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

8. After you connect 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.

(4) Thermal Controls =
Cooler Power Auto| 4

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

Basically, you can control the temperature of CMOS by either 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 in the FAQ

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 RGB balance for color camera. Here is the screenshot of the
QHY174C start up

£ SharpCap - QHY174C -

File Cameras Options Capture Tools Scripting Help

2 Start Capture " Quick Capture + () Stop Capture (1) Pause &jj Snapshot [ Live Stack Object Name:

(2) Camera Controls =

Exposure 8.0 =s [E]1X Mode

Gain

Frame Rate
Limit

M

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 to 128 and adjust the Red and Blue.

© SharpCap - QHY174C - C:\Users\LT\Desktop\SharpCap Captures [ _ '1 [E=RET=)
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: - h &-
[ Camera Control Panel 7
AITDUT FoTRAT | AiL Iiies (xavi suto

() Camera Controls =

Exposure 8.0 =s [C] LX Mode

[ -
. &
§ > 1]
A | el * i
[ozz

Mite Bal (R 0} 185
) 0} 128

Wnite Bal (5) {i} 205

Tinestam o

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 little 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.
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Otherwise it will not 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 there is a bias 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 2to R
R'=2R= G so we get R=G
When a bias exist. The bias is a constant added to each pixel. 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 changed. It is hard
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 1000-5000 is a good value (16bit mode) for DSO imaging.
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05 Use QHY174M/C with ASCOM

You can connect many 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. First you 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 cable.

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 wheel's initialization is finished.

3. Start MAXIMDL

4. Follow the instructions shown below to finish the setup

Fle Edt Yew Andhze Process FRer Colr PLONn Yindow Hed
& mMxo sy | w2 B & 4
BN r

Egpose | Gude Setwp

amers | _amers ] -
| Lormmec
w ASCOM o C » reamanae
Cocleny
Optors
| Set 0 Flter Setp Flter
?
Less
ASCOM Puga Veson 522 oK -
Copyight ® 20092012 Dffeaction Limted b snanewd el Cuder rfomation
SPOOt. www CyEnogen com Cancel No Camen

Camers Model /
" OM - Advarced
M Eponure b /

10
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3. Select "QHY174M-..."

Bl ASCOM Camera Chooser

Trace Z. Llick "Properties

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

driver for your camera.
=]
14

|QHYCCD-Cameras-C apture

e logo to learn

ClicHiygth
more sh

Poe
“ I8
1455’

t ASCOM, =2 =et
Hdetss OHECD: CameraiCaby

QHYCCD Setup

Flease chose one camera to connect

il amera Setting

Gain : =!=. 10
Dffset: !

Presets:
|
0

Bin : @ 1x1 @

USBTraffic: =!= 50

Cancel

|

Normally, you can set the gain=1 and offset=10t
Control window.

The following instructions are going to show you
MAXIMDL.

o start. Keep clicking "Okay" to return to Camera

how to configure filter wheel(QHYCFW2-M) in

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 !
::—‘-.SCOM [No Camera Disconnect
Coolers
SﬂuD FIHCT l
[No Fiters [No Fiters ’
Less << J
[Camera 1 Iformation EGwder Information
No Camera {No Camera
=
—

11
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Setup ASCOM ? X
ASCOM Plugn Version 5.11 Fiter or Controling
Copynight ® 2009-2010 Diffraction Limited Camera Model
Support: www.cyanogen.com v

i

Pos | Filter Name | Focus Offset A

1 Red o 1. select ASCOM as filter
2 Green 0

3 Blue 0

4 Luminance 0

5 Filter 5 0

6 Filter§ 0

7 [Fiter7 0 v

_Advanced.. | 2. Click Advanced 0K |  Cancel |

BB ASCOM FilterWheel Chooser X

Trace

FXTelel' ] 2sironomy

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

12
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QHYCFW Setup X
Filter Setup

Pos Filter Name Focus Offset

| T O
posz o]
poss o]
pose ———Jo =]
poss o =]

pos7 0 ]
poss — o 5]

Keep clicking "OK" to return to the Camera Control window. Click "Connect"

A Camera Control ? P4

Expose | Gude Setup |

Camera 1 Camera 2 — |
Setup Camera | || | Setup Camena | |
[ASCOM [No Camera i
Coolers
I I
_Wam Us |
Less <<

Options |

|

Setup Fiter | Setup Fiter

[ASCOM [No Fiters
|[Camera 1 Information Guider Information
No Camera No Camera

13
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AP Camera Control ? X

Epose | Gude | Setup |

Seconds |
|‘Fndau _Jl‘ :-”u, ILI
=
|—1—Gitk'§}ﬁq¢q,,. P vowe 5] 3| € Sroe

|so o me_l < OY. 0wa656 Ha522 il o
|
Fiter Wheel XBming YBeg °°“°"L|
[Broe =l [t =] [same ~] r Less << |
1 Information Information
ide ide
2. different filt eefls if

filterwheel can rotate properly

=

Sequence Generator Pro

Sequence Generator Pro is an extremely powerful image capture suite. It can perform many
complex tasks in order to meet your imaging needs. After you connect your gears and configure
Sequence Generator Pro properly, you can go to sleep and see images in the morning.

To use QHY174M/C in Sequence Generator Pro, you can follow the instructions listed below.
Open sequencer by clicking the button in the red rectangle as shown in the picture below.

® Sequence Generator Lite
File View equence Tools Window Help

_ws-u WA *PP@ |l PQLOIXKS

14
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If you've connected QHY174M/C to your PC before click that red button. The red button will turn
to green as shown in the picture below.

B Ustitled” o
I Taget Data Ecuipment
Target List T
1@ Targm 1 g Seected  Tapet 1 tewn  GHCOCammixns - BRI
Fureg  Mone Fier Whesl Mo Fter Wheel ~ e
‘ Drectory: | Browse Foomer Mo Focuser - HE
: Fle Name: [“tan el b sy | Key || B | Telescope  No Talescope - e
408 5 ¥ .
Sequence Salus Tarpal Stahun Delary and Cirdering Oiptions
Rarmgerarsg trme 190-00:00 Totnl everts complate: 011 Remaining e 00:00:00 ety Ewerd orvker-
Elapeses trme E0-00:00 Total fromes compiste: 071 Diekay s 0| G‘H ;
0% Diekmy bstwter: & () Frish ertre everts frd
x031 1750 8 | v ikw v v|[ose ] vt s 0
“‘:1 “:;1.;1; O gt =~ Homs -v[ ~]|aw vl w1 - o1
T T o s s s o w
x03s U500 O e vl V[ e Jlm i “
xofs |70 O e v e v Ve v v [
+-'IHME-1 - D Fur Sequence
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|® QHYCCD Setup X
e Target Dg
arget Lis
1 O?Target ; Q Selected: Please chf)se one camera to connect QHYCCD-Cameras Capture 3, @
Running: Cameras - Lol l: | No Fitter Wheel mu
G~ Camera Setting No Focuser Al /5| U

g; 3 0% B I = CliNc‘)lge'és?ngJutton to cﬁar‘f’eu

Sequence Status Target St3 ) rd %g@ai&ﬂsaﬂd offset of
Remaining time: 00:00:00 Total evd Offset: 0 Q HY 1 74 M Event order-
Elapsed time: 00:00:00 Total fral )

Bin: O1x1 @2x2 0 5 (O Rotate through events

-
v

een: 0 (@ Finish entire events first

Event ([ /S Run| Type JEUSENE T S I 3 Pt
xR . Light [ - o
xal2 O |t =l o
xﬁ}s . [J | Light :A 0/1
xal. S0l O s | 5] o1
xats O [ =l o

& Add New Event  ~ @ Run Sequence

The next step is going to connect your filter wheel (QHYCFW2-M). Before you select QHYCCD
Filter wheel as the filter and click the red connect button, you should also make sure you've
connected QHY174M to filter wheel (QHYCFW2-M) with DIN4/RJ11 cable, you've plugged in the
12V power supply cable, you've installed the Filter wheel drivers, and the initialization of filter
wheel has been finished.

. » e pmert
© o oY (X%

Rurng Pos oCus Whee d‘u
Drectory 1 No Focuser * Wt
Fie Mare cope  No Telescope AN

¢ ¢ & o 3 . - -

r— . : [N {igsstiie button to

Remanng tene 00-00-0C Totel & Everst order:

Bapsed tme 0o Toted & t Up YOU Fetate through everts

me"r\’;l.’, h:e e !O Frish ertre everts frt

Evt D/80 Rn  Type Repeat Progess
XD.' v gt ° 1
xej: Lgre ¢ o
xej: Lt $ %
X0d Lt $ o
xof: Lght ¢ )
o Add New Evert -« © A Sequerce

For example, you can change the filter names to Lum, Red, Green, Blue, and Ha as you installed
them this way. Then you make schedule events to take turns to use these filters as shown in the
following picture.
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For detailed and helpful tutorial of this software, please go to its website to check its help
content.

B Sequence Generstor Lite
File  Veew Sequence Tools Windew | Help

1-E-d T il TS W & 10 HepFie F
Getting Started With a Monochrome CCD Camera
Eeybonrd Shameuts 'With a One Shot Color or DELR Camera
o Check for Updates
#]  Website
L
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06 Use QHY174C/M in EZCAP_QT

EZCAP_QT is the software developed by QHYCCD. This software has the basic capture function
for QHYCCD deep sky cameras. You can use this QHY174C/M camera with filter wheel in this
software.

1. Install EZCAP_QT

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 cable.

If the camera you are using is QHY174M

Connect your QHY174M to 12V power supply. Connect your QHY174M to color filter wheel with
DIN4/RJ11 cable. Connect your QHY174M to your computer with USB3.0 cable.

3. Run EZCAP_QT. Select "Connect" in Menu->Camera. If the camera is successfully connected.
The title of EZCAP_QT will display the camera firmware version and the camera ID as shown

below.

- APPVERSIOM:0.1.45.0 PWVersiom:16-2-6 Ca:mmIDﬂHﬂ?dt-_

File Camera Planner Camnera Setup Tools Language Help

Preview

4. In Menu->Camera Setup, Click "Temp Control" and set the CMOS sensor temperature. You can
enable the "Auto Control" and set the target temperature. For example here we set the
temperature to -10C. The CMOS temperature will come to -10C very fast (in about 2-3minute). If
you want to close the TEC, you can select "TEC OFF". If you just want to set the TEC power but
not the temperature. You can select "Manual"” and then set the percent of the TEC power.
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84.3% @® TEC OFF ® Manuel © Auto Control -10

-10.0°C -1008mV 84.3%

5. 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.

-

. APPVERSION:0.1.45.0 PWVersion:16-8-6 CameralD:QHY174M-3777714382b67208a
File Camera Planner Camera Setup Tools Language Help
Preview Favorite
PHD Link
Temnp Control

Color Wheel Control ¢ v Posi

Color Wheel Setting

Pos 2

Cross Grid Cirde Pos 3

Preview Live S

6. You can use the preview tab to do preview. And use the focus tools to do focus. Then use the
capture tab to capture image.

7. In EZCAP_QT there is a planner for image tasking. You can capture a series images by using the
table below.
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il Planner

UseBIN ExpTime(s) Repeat CFW Delay(s) Gain Avg SubBlack
1 1 0 0 0
1 1 D 0 0 0
1 1 0 0 0 0
1 1 0 0 0
0 0 0
0 0 0
0 0 0
0 0

0 0 0

. ]
1
 §
1
8

. ]

. 1
A

. ]
' 4
1
b §

. 1
1
 §

. ]

0 0 0

Save Table Load Table

FileName

NGC
M

(@
Clear Force Stop

Start

M Capture DarkFrame
M High Readout Speed
M Color Wheel Loop -l

No Task
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07 Use QHY174M/C in FireCapture

The latest FireCapture supports QHY174M/C already. Please go to FireCapture website to
download its v2.5 BETA (32-bit) version.

By default, it will be installed in the "Documents" folder. After it was installed successfully,
navigate to "Document folder", and you will find its installation folder as shown below.

s  Documents

m...' nowe e

T qhyced Documents

# Quick access

BB Desktop ASCOM

Jr Downlcads FireCapture v24
Document FireCapture_v2.5beta
Jocuy 3
p MaximDL 5

-~ iCtures PHD2

N Music

’ Tencent Files

B Videos Autosave Image -0018
Autosave Image -0016

@& OneDrive
Autosave Image -001L
M This PC -'-x,‘.c’.:.rimaqe 001R
B Desktop Autosave Image -002R

Enter that folder and run "FireCapture.exe", then select QHYCCD camera. And after the loading,
you will see the image on FireCapture like shown below.

* FireCapture v2.5.07 BETA - O > E

Capture

Mars_TIME

For detailed and helpful tutorial of this software, please go to its website to check the tutorial
section at http://www.firecapture.de/
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08 Use BroadCast Video Streaming

BroadCast video steaming is a special function that QHY174M/C supports. It can send the video
image to multiple target software via QHYCCD BroadCast video driver. For example, you can use
the SharpCap software to control the QHY174M/C camera and at the same time the video
appearing on the SharpCap will be sent to any of software that support the WDM camera, like the
HandyAvi, Adobe video encoder, online chat software etc. This function is very useful for the video

live broadcast applications.

1. Install the BroadCast Driver

2. Connect QHY174M/C to your PC and start SharpCap

3. Turn on “Enable Live Broadcast” at the bottom of Camera Control panel in SharpCap as shown

below.

@ Camera Controls =
Exposure 200ms [] LX Mode
Quick Picks - Auto

Gain 15

Frame Rate - v

Limit Maximum

Amp Noise

Reduction On Auto

Offset 0

Speed 0

1. Select “QHYCCD camera (WDM)” as your webcam in the software you are using.
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&) Skype™ - Options - X
Q General Video settings: Set up your webcam
§ General settings @« Select webcam:  QHYCCD Camera(WDM) v

G Audio settings

49 Sounds

@ Video settings

= Skype WiFi

@ Skype Translator

ﬂ Privacy

1 Notifications

Change your profile picture Webcam settings

. Calls

Automatically receive video and share screens with

() anyone

© IM&SMS

'é people in my Contact list only

£ Advanced -/ no one

Save Cancel
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09 QHY174M/C Color Wheel Control Port

+12V GND

Pin number arrangement

Note: The TXD and RXD is standard RS$232 level (+-10V). Not the TTL standard.
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10 QHY174M/C Guide Port

This connector is fully compatible with the EQ5/EQ6/Celestron/iOpton Guide Socket. The Pin
Sequence is (When face to the connector of the cable)

Face to QHYANI Guide Cable RJ11 Head

1 NULL
2 COMMON
3RA+ (OrRA.)
4 DEC+ (Or DEC-)
5 DEC- (Or DEC+
123456 gRA  (OrRA%)

The Socket side (mount side) is

RJ11 Mount Side
(HEQS/EQE/EQ-G) Celestron

1 NULL
2 COMMON
3RA+ (OrRA-)
4 DEC+ (Or DEC-)
5 DEC- (Or DEC+
GRA-  (Or RA+)

If you are using other mount, please check if it is the same pin sequence with the

HEQ5/EQ6/Celestron/iOpton.
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11 FAQ

1. Does QHY174M/C support 8bit or 12bit?
QHY174M/C supports both 8bit and 12bit output(For 12bit, it is 0-4095 that maps to 0-65535).
For other models' output width, please check the specification table in chapter 12.

2. How to get maximum FPS?

Since QHY174M/C has very high data bandwidth. Not all computer can get the maximum FPS.
Normally i7-4core should have no problem for that. The CPU loading will also affect the
maximum FPS. So please reduce the CPU load by close other applications when using camera. If

the CPU load is too high, the software may become very slow or hang.

3. How to avoid the camera hanging?

If you camera always hangs. It may be caused by many reasons. You can check the following
things.

3.1 If your computer is via chipset, or some type of the mainboard. In SharpCap it cannot get
image at all. (But in ASCOM it works well). In this condition, you need enable the DDR buffer of
the camera. Current SharpCap supports DDR function enable. The next version SharpCap will

support it.

3.2 If there is power leak for your mounts and computers? The power leak may cause the leak
current transfer from computer to the camera via the GND. This may affect the USB transfer and
causes the data packet lost and cause it hang. You need to make sure the computer and the

mount is well grounded.

3.3 If the USB port's voltage not enough? Some computer's USB port +5V is not enough. It may
cause the camera always hangs. In this condition you can use a powered USB3.0 HUB to connect

camera and get the good +5V power for camera.

3.4 If your CPU load is too high? If CPU load is too high, it will cause many frame lost and cause
the camera hangs. You can increase the USB traffic value to reduce the FPS and get more stable

video transfer.

3.5 If the USB cable connection is good enough? Sometimes the contact issue in the USB cable to
camera or USB cable to computer will cause the signal loss and cause camera to hang. Especially
when you move the cables. In this condition. You can try to add a little silicon oil into the USB

socket/plug .This can increase the contact a lot better.

3.6 Avoid the statics. Sometimes the static electricity on human body will cause the camera to
hang. You can touch the computer metal case for first before touch the camera to let the static

electricity on your body release.
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3.7 Some computer's front USB port is not so good for high speed transfer (The reason is it
connected to mainboard by a cable and which has no good signal integrity). If you found the
camera always hang on front USB port. You can try the USB port on backside of the computer
(which is connected to chipset directly on the mainboard).

4. What's the interface to telescope? How to use C/CS lens on QHY174M/C?
QHY174M/C supports C lens but currently doesn't support CS lens. You need order the optional C
adapter for QHY174M/C with this adapter the back focal is 17.5mm and you can use the C-mount
lens with it.

5. How to clean the CMOS sensor and the optic windows of the camera?

If you found there is dust on the CMOS sensor. You can screw off the front part of the
QHY174M/C. The QHY174M/C's CMOS sensor has the AR coating so you need to be careful to
clean it. You can use the clean kit for DSLR sensor to do it.

The optic window is the IR cut coating or AR coating. So you need to be careful when cleaning it.
You can also use the DSLR clean tools or the lens paper. Don't use strong force to clean it. The
coating is not so hard and it is easy to get scratch when you use strong force on it.

6. How is the anti-amplifier function in QHY174M/C?

QHY174M/C camera has the anti-amp light control circuit and it can reduce the amplifier glow
significantly. Note that it's impossible 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.

This is a demo picture for the QHY174M/C glow in 60sec exposure and high gain. Dark frame
calibration can remove it completely.

@ SharpCap - QHY174C - CAUsers\LT\Desktop\SharpCap Captures o [ B )
File Cameras Options  Capture  Tools  Scripting  Help
« Start Capture % Quick Capture + (i) Stop Capture (1)) Pause 4j| Snapshot [ Live Stack Object Name ~ FX: None - [ W - Zoom: 50% - h@-

Camera Control Panel 'y
(#) Capture Profiles

«m

{1 [}

{452 frames (0 dropped) in 0:05:52, current exposure 6005, last frame 60.05 (Cooler at 5%, Temp 4.5C, Target 5.0C) Frame: | 00:02/00:58
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7. What's on-camera DDR buffer and what is benefit for?

The QHY174M/C has the on-camera 128MB DDRII image buffer. It brings two advantages: It can
buffer whole image and avoid it lost during USB transfer. Because CMOS sensor outputs the
image continuous after exposure end and it does not allow the pause. But the computer may
have some pause due to the multi-task feature of the windows. If the pause is too long, the small
buffer in the USB transfer chip will full and the coming image data will lost. And it will cause one
frame is lost some data and this frame will be a bad frame. For short exposure it maybe not
cause big problem because the next frame will comes soon. But for long exposure it means you
lost a long exposure frame. The 128MB DDRII buffer can solve this problem by storing the whole
frame into it and transfer. Even the computer has big pause it will not lost data.

Another advantage is that it will make the video more smooth when in some slow computer or
some mainboard which is not friendly to USB3.0(like the VIA chipset) . In these computers they
cannot handle the high speed USB data well and the data is always lost. With this DDR it can
buffer the input image data and then send to computer. Even the high frequency pause happens,
it can keep the USB data lossless.

SharpCap version has options for enabling/disabling the DDR buffer. The current ASCOM driver is
always working under DDR enabled mode.

8. How to protect the cooler in QHY174M/C?

The cooler in QHY174M/C can lower the CMOS temperature to a value that's almost 40 degrees
centigrade below the ambient temperature. So you need to be careful to avoid thermal shock,
which refers to when the cooler's temperature rises or fall dramatically, the cooler is subjected
to strong internal stress due to contraction principle. Drastic thermal shock can shorten cooler's
service life or permanently break it.

So when you begin to adjust the CMOS temperature, you should avoid setting "Cooler Power" to
its maximum value, and you should gradually turn up the "Cooler Power" value. When you turn
off the power, if the "Cooler Power" value is very big, you should gradually turn it down before
turn off the power.

9. The FPS of cameras sometimes suddenly drops to zero under DDR mode on
SharpCap, what'’s the solution for this problem?

Recently, we have been told by our users that the FPS of their cameras sometimes suddenly drops
to zero under DDR mode on SharpCap. It is caused by the fact that the receiving speed of computer
is relatively slower than the sending speed of camera. Once CMOS sensor starts working, it will
incessantly conduct exposure and output image data over and over again, and it cannot be
interrupted. If USB transmission was interrupted too often by the operating system, the data
overflow of DDR would ensue resulting in bad frame. Therefore, not a single frame is a complete
frame, and the FPS will drop to zero.
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Solutions:

The first solution to this problem is to increase the value of USB traffic to decrease the FPS of the
cameras. Note that by using previous version of SharpCap Patch, the value of USB traffic cannot be
set to a value large enough, so you should go to our website to download the latest version of
SharpCap Patch.

The second solution to this problem is to turn off the DDR mode, but for computers whose

performance isn’t very good, this solution may not work very well.

29



D B W A ‘(('-y‘y‘

N e e e/ QHY174M/C, QHY178M/C, QHY224C, QHY290M/C

12 Camera Maintenance

Drying the CCD Chamber

The CCD sensor is located in a CCD chamber. This chamber is airproof and connect to the socket
of the silicone gel tube on one side of the QHY174M/C front case. If there is moisture and cause
the CCD sensor glass get dew. You can connect the silicone gel tube on the socket to dry it.
Please put the effective silicone gel into the silicone gel tube. Make sure there is a small amount

of cotton inside to prevent the silicone gel get into the CCD chamber.

Avoid CCD chamber optic window get dew
If the environment humidity very high, the optic window of the CCD chamber may get dew. The
QHY174M/C has the build-in heat board on this optic window to heat the optic window to avoid

it. In most conditions it can take effect.

If the optic window still get dew please try the following method.
1. Avoid the CCD Camera face down to ground. The cold air is heavy than warm air, if you put the
camera facing down to the ground, the cold air is easy to get the optic window and cause it very

cold and get dew

2. Increase the temperature of the CCD sensor. You can increase the CCD sensor temperature a

little to prevent the optic window get dew.

3. Check if the heat board working. If the heat board not working, the optic window is easy to get
dew. Normally the heat board can get about 65-70C in +25C environment. If it is not so warm, it
maybe the problem of the heat board damaged. Need to contact QHYCCD to replace one heat
board.
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13 Specifications

Model

CMOS sensor

Pixel Size

Full Resolution

Effective Pixels

Active Image Size

Full Well

output sample dept

h

Typical Size
Color Version
Mono version

Guide Port

Color Wheel Contro

| Port

TEC

Optic window heat

er

Telescope Interface

Silicon Gel Socket

Reference Price

QHY174

IMX174

5.86um*5.86um

1920*%1200
2mega pixels
11.25*7.03mm

>32ke-

8bit/12bit

1/1.2 inch
QHY174C

QHY174M

QHY178

IMX178

2.4um*2.4um

3072*2048

6.29mega pixels

4PIN

7.37*4.92mm

15ke-

8bit/14bit

1/1.8 inch
QHY178C

QHY178M

QHY224
IMX224
3.75*3.75um
1280*960
1.2mega pixels
4.8*3.6mm

19ke-

8bit/12bit

1/3inch
QHY224C

N.A

6PIN Guide Port

QHYCFW2 Color Wheel Control Port

QHY290
IMX290
2.9%2.9um
1920*1080
2mega pixel
5.6*3.1mm

15ke-

8bit/12bit

1/2.8 inch
QHY290C

QHY290M

2-stage TEC with -40C below ambient with temperature regulator

USD939(Mono)
USD899(Color)

Yes

M42/0.75 thread

USD769(Mono)
USD699(Color)

usD669

USD699(Color)
USD729(Mono)
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14 Mechanical Dimensions

The camera can connect to two

types of lens mount
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drawing of QHY174M/C with a M42 lens mount
The back focal length of QHY174M/C with M42/2inch lens mount is 17.5mm to 18
mm.
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AN

drawing of QHY174M/C with C-MOUNT mount adapter
The back focal length of QHY174M/C with C-MOUNT mount adapter is 17.5 mm.
Note that C-MOUNT mount adapter is an optional accessory that you can order from
us. Its part number is 020017.
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M29/0.75

dimensions of C-MOUNT lens adapter
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drawing of QHY174M/C without mount.
There is four M42 screw holes on the R=19.5mm circle. You can use them to connect

with other parts.
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15 Revision history

Date of change | Revision Content of change
November 29th, 1.0 First edition
2016
December 20th, 11 Added solution to the problem that cameras halt
2016 ’ under DDR mode in the FAQ section
Added introduction about broadcast
January 5, 2017 1.2 application(Section 6)
Added notes about 12V power adapter
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