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IMX 492 228 CMOS E &L =aE

DHEE: 4128 x 2808

4.63 AR E

4:3 FHEIER

14 5L ADC

512MB K #F

EHARE T

GRBUE: 350.76mv, 1/30s

RIEK

HBEIERE: 1.42t0 7.53¢-

IFEFEMEER(4 (mE TE2BRERSMEK 16.6 FPS)
BA{EELL: 48.2dB

ZSSEE 78.8 dB

FRROE TR R 2K THERIRE 35 CRIMIA IR 2K N2 THEIR AL 42°C AR %=
(KBOLIRB R EEKT 1 7))

4.63 um

square pixel

2808

4128

B 1 IMX492 ERERRRHEKREEN
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2 ATR294M ¥R RE
2.1 YL

% 1 ATR294M AR EE

RS R e IMX492 T B (L Rka8

X A%KE 23.1 mm

BB HE 1159 TR 3 (4128+*2808)

BERT 4.63um x 4.63pum

B T [X 19.1mm x 13.0mm

14bit 8bit

REARETRASE 30 | ST 8 o i DG oo
96.0 FPS @ 1360%720 96.2 FPS @ 1360%720
4.0 FPS @ 8184*5616 8.0 FPS @ 8184*5616

14bit 8bit

reswETaRARO0 | IESEn o
16.7 FPS @ 1360%720 33.3 FPS @ 1360%720
0.4 FPS @ 8184*5616 0.8 FPS @ 8184*5616

CIRES: BRI

R JERT 8] 0.1ms — 3600s

B 1x — 160x

fERELL 482 dB

AL E 78.8 dB

) 7.53-6.42 e-

FHIEE (HCG) 1.77- 142 e-

EFHRIEE >80%

R ER T 66ke-

ADC 14bit

DDR3 477 512MB (4Gb)

BiEAEED USB3.0/USB2.0

BN REEQ M42 x 0.75mm

BIE RIS 4T M LE B HR/AR 55 TR GE

Jeigne R SE 380-1100nm (34 AR HiEIEHD)

R F R T RS [V,Vy‘;‘j)jle; o Ao fc;t BRI L LR BMative C/CH, CHVBNET,

AEER FSR A E /RS

LEDINAS) B 12 80mm * & 107.1lmm

ENEE 0.577kg

HAREEKE 17.5mm

#% 4R TEC H%

BREABE SRS MR IR BEIREE 35°CHK B MR TR EIRE 42°C (> 1s)
Microsoft® Windows® XP / Vista/7/8/ 10/ 11(32 & 64 bit)

TR IERSE 0S x (Mac OS X)
Linux
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2.2 g IMX492 Jtignma ph 2k

ATR294M f{E 88 G REUE H 350.76mv, 1/30s, HIEENR ka0 & 2 Frx:

1.0 —

0.9 / /\_\

08 / \
/ \

\
0.1 b\

0.0

400 450 500 550 600 650 700 750 8OO 850 900 950 1000
Wavelength [nm]

2 IMX492 itk R B E 45
2.3 14 {7 ADC #1 ROI

ATR294AM B R4 14 L ADC, ZIBMXIFREHEEEHAERN, EHRESFRREERD PR 12bit BK
Hik.

ZESIEXFHEM ROI, 7 B ROIAY R/, miEEs.

Error! Reference source not found. 7~ 7 ATR294M T AE D FEE T AY 14 A/8 firtE =, USB3.0/ USB2.0 #iE £ 412
A T AgmR:

F< 2 ATR294M N[5 ##% / BURAL/ BB L MiE O (USB3.0/ USB2.0) TNRIMiER

BiEhi& O 14bit ADC 8bit ADC
i (FPS
R USB30 | USB20 | USB30 USB 2.0
4128%2808 16.6 1.7 333 33
8184*5616 4.0 0.4 8.0 0.8
2048*1080 69.5 7.6 69.5 15.2
1360%730 96.0 16.7 96.2 33.3

2.4 DDR3 £%#F

ATR294M #EHLEH 512MB (4Gb) DDR3 77, BHTRISBRBERREL, FARAIENAR, EHEGEE
BT, EBBRRONREE B,

25 BRAHF

ATR294M FH5M 1x1 B 8x8 M FHREA I (MBI FHTE) M Ix1 8] 33 BBHEREEHF (FFEK). &
HBREEFHERZRTREREEF.
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2.6 IEIEHIFR
ATR294M %45 HCG 71 LCG 4, YIE HCG RN, AT IMAREIRIEEH A W E GG .

27 ATHEHBEERTHNBENSARS

BILE, YRS RERET DCI2V3A f9F5 a0 e R B RIEAC sl .

ATR294M HYA R G ATR vl 2% (TEC) Rk, A oERNEHEIEH.

TEC R4t PID &£z, A TECHHIBTE BIREE, wBZEH 0.1°C,

THERETADEFREHE ARHARETRTHREEE 42°C, XFMESMATARSEMRIET BVEGHIREN
MEE.

2.8 {REESCHSIE

ATR294M 2233 k50% 1T, RERSSEIVEMELEB AAiE. B3 1 & 4 Br 7 REHEHLE 20°C T S 4R LS /RIES
HE%., MHEEZT, ATR294M fE3kH9EEIELIN R 542,

m3mEe 4 {RHEsk
2.9 YIRS

BYLMEE T PUBIT e-/ADU, REURE . A E R M SSEE#E TR .

e-/ADU: ATUREN AHET PN ERRETBAF LT ERBRAIETHEE. CCD/ICMOS BYMEHIARME
T (o) BEFUEEHELET (ADU) MEHRAL, BERIIERIBFHNETHHE) ADU (e-/ADU)
RECRE

BRHRRE D RHRE BEBREEREPEENBE FRENTEN, SETRIERER. MANLEDSE, T
FEERf. 2HEREFRHEEMENMERERNSR., ERNRERFEEEREEZFNERILNESHNERRE.

mHEE BTHREABESMEDARAAERT, TUNENETEASMRRELAXE., TMNRAERER
AHEHEE”, ERFNESHRSREFHARLMT, FRSNBEHAEEX RSN EEMES. A
TEHIUFEGRNREZBRGIN, FILHHAERESHERNBEATHANERARMEL.

HEeE BRABHESEFSRNMESHANMNARRE (KERE, HEREEKTH RMS (I9771R) BESR
) ZEMtbE, ENNAREE SRS RERE . AYCEREMBEERBNIRE, 7550E RFRENE
TEIEGTPREIREMOMNES, NWEREZENZAHEE. B LR XRHFADSCE, E—KERK
., JRAE-BIEILERN, A—HTETELRN.
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T ATR RFAEYL, 1EE1E T ox%R . XE xxx AERRBIIMEREN x 3 (EEE)
Rel Gain(dB) = 20 * log;o[xxx(Gain Value)/100]

xxx(Gain Value) = 100 x 10(Ret Gain(dB)/20
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PATF U ABIEIRE SharpCap, AHHLAEAH ASCOM XBhHEAT A :
FF HCG MRS AR B T A

® £ HER
O RAW 14 f7f=,
® 5. -10°C
5ATR294M HY e/ADU. EHIEE . FHBFESANIASEE

BT R 3 PARYIBERM T L

0eS;'Jﬂ.l:lU. Read Noise, Full Well, and Dynamic Range for ATR3CMOS10300KMA in HCG Mode
i T T T . T T T T T :

04 ;.‘ -

\

03F \ -

e/ADU

02f \ ]

01 4

Read Noise

Full Well

—
=

—y
ma
£y

Dynamic Range
® o

& I 1 1 I i & a .}

100 1100 2100 3100 4100 5100 6100 7100 8100 9100 10100
0.00 2083 2644 29.8 32.26 3415 3N 37.03 3BAT 39.18 40,09

Gain / Gain(dB)=20"log(GainValue/100)

[#] 5ATR294M HY e/ADU. ZHMERE | HHEBREANSSEE
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B E3ELN Error! Reference source not found. 75

7= 3 1AL T EUE
ARRRARSIHTEEE

HanE 100 1100 2100 3100 4100 5100 6100 7100 8100 9100 10100
FERE 25 (dB) 0 208 2644 298 3226 3451 3571 37.03 38.17 39.18 40.09

e/ADU 0.4 0.04 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
EHETS (o) 159 142 144 146 155 1.56 1.62 1.64 1.69 177 1.69
HEBHER e (ke-) 122 6.88 037 026 020 0.16 0.14 0.13 0.114 0.114 114.13
BIASE (stop) 122 891 7.99 745 6.99 6.71 645 6.26 6.08 6.06 6.08
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FF LCG e rryEd IR B TEFR:
® &R
O RAW 14 &zt
®EE: -10°C
6ATR294M Hj e/ADU. EHERE . HHEEFFZSSEE
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ﬁ.’ADUr Read Noise, Full Well, and Dynamic Range for ATR3CMOS10300KMA in LCG Mode
. T T T T T T T T

Read Noise

=
B

-
2
T

—
(=]
T

Dynamic Range

e/ADU
M

[+
T

B

Full Well
=]
=

B 7~7 Error! Reference source not found. 1 fy+847 £3E 0 Al 2% -

THE—
i ~ o
| e—i— ———

— o L &

==

-
—%

o
T

o

o
T

i Il i i L i L

6

100
0.00

158 2511

3.95

251
T.98

398
12.00

630
15.97

1000 1584
20.00 23.98

2798 3209

3981 6300

36.03

10000 16000
40.00 4230

Gain / Gain(dB)=20"log(GainValue/100)

6ATR294M i e/ADU. ILMIERE . A EGMISTER
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BB FTEFE LN Error! Reference source not found.

= 4 LD EUE
ARRRERSIHTEEE
HaE 100 158 251 398 630 1000 1584 2511 3981 6309 10000 15848
FEiE2E (dB) 000 | 392 79 1.9 158 198 236 27.6 315 352 389 422
e/ADU 401 | 256 1.62 1.03 0.65 041 026 0.17 0.11 0.07 0.05 0.03
BEHIETE (o) 753 | 685 631 597 5.69 555 555 5.64 5.64 579 6.09 647
TESERAT (ke) 65.7 | 418 264 168 10.6 6.76 432 275 175 114 0.74 051
SIATEH (stop) 131 | 126 120 1s 109 103 961 893 828 7.62 693 630




ATR294M(ATR3CMOS10300KMA) A~ fift

3 PR EREAEETT R
31 BXE

K J | H G

prpe M42 SMESIERE HETE HEKTE
C - (12.5mm) (16.5mm) (21mm)

@O0 O0OO0O0

9 3

HIRISACES EEIREL USB3.0¥#B4

D E F

M48%E MA2#%

&
& 7 ATR294M B EEE
%< 5 ATR294M B354

N2 g

AhFF: L:50cm W:30cm H:30cm (20pcs, 12~17Kg/ carton, 0.045m3), B H /K R

=BhAE: L:28cm W:23cm H:15cm (Ipcs, 3.9Kg/ box); #MERf: 28.2ecm W:16.7cm H:25.5cm(TBD), & H A& E R

ATR294M AHHL A1

FLYRIERC2S: FT N AC 100~240V 50Hz/60Hz firHi: DC 12V 3.3A

BiR%

i USB3.0 A A k#E B A KHE4 ISR S (1.5m)

M48M % M42F-0mm 3%

IO |om|O| a|m | »

M42M-M42F-21mm % f3(TBD)

M42M-M48F-16.5mm %E K 5 (TBD)

M42M-12.5mm 8

LIRS

10
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3.2 MEHIR~FEA

Cover Glass |
— cMOS T .
P ‘; T H V] %
— © ‘
§ § | { | ; s
|
| =
Qi i ] E
—
!
[# 8 ATR294M IR ~HFF0O
% 6 ATR294M W R~FFF0O
byjif=| kg
Hit Z80mm
i 107.1mm
+0 M42Fx0.75mm

11
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3.3 AEMLSNIANEE

8.USB2.0 HUB 7. USB3.0/USB2.0 port

3. Thermo outlet

6. Air inlet

5DC 12V power port
5.5x2.¥mm P

2. M42x0.75 thread

4. LED indicators

1. Potective window
AR window for mono camera
IR-CUT for color camera

9 FEHLIM R ANFED
& 7 EASMRFIEO SR

BiH g
1 TRAPE: AN AR BB IEEE, R EARNL VA AR SR .
M42F x 0.75 $24¢
Wk O
fastl: O BEERIT. 20 KGR 3) HWIETRIT. 4 KEHERIT
DC 12V 3A B 5.5 x 2.1mm
B O
USB 3.0/ USB 2.0 i Il
USB 2.0 f4: 5%

3.4 MEYEAFETR

ATR294M T UMEAEENBERERFBTERER L. RELNEACEZEEEED, BRIBSREFTKIE
R E R,

WEBSUE 2 BB % 17.5mm, BIABAL & FEEEEE % 17.5mm, ATR294M #74 M42x0.75 8, T EiE M42
x0.75 FIEL B EEFI IR,

0| N ||| | W[

12
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ATR294M B A] LAEIT M42M-1.25 “8% M42M-2” $ZINERZR|FER 1.25 “5¢ 2” BEMERE. B 10 ATR 85

I AESE
< 8 N S HiEAC R AEE
miH R
o7 e K 17.50mm
M42M-1.25"$ 3R M48M-1.25" B IE L A7 1.25" 88 L I ERize Bt
M42M-2"#£ 3R MA2M-2" B @ LT A 2" 2 M) S e

ST AR ERE.

BT AR i, YT IIEARIREN B $EE . Error! Reference source not

found. 7|1} 7 AN FZIRAOIFME R

M42M-1.25"

———— Telescope side M42 threads

M42M-2'

Cooled camera with M42Fx0.75 mount

10 ATR #E# SRR ERR
% 8 A S HiBEIZF &

TiH -
i P S U 17.50mm
M42M-1.25"$53F M4SM-1.25" e R IE L A7 1.25"H2 1 (1 S B
M42M-2"$£ 3R MA2M-2"HHRE R A 2" 3 1

3.5 YL SHELAM LR

& 11 ATR ##5 R F * O /{£8E EF FOELH0EZE
R 9 BN SHELMEE

WiE g
1 Nikon F-M42 #£31(TBD)
2 EOS EF-M42 #4334
3 JRREF £ 4k
4 fEfE BF £ M8k
5 ATR ML, # M42Fx0.75 1

13
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BT ATR ¥ 558 3L A9:E . Error! Reference source not found.7| 4 7 E & INS 1,

P!
1 —= 3 ed
5 115 {
[ B L
i o RN
| 2 = 4 e
I = I B (
— N
25

11 ATR #BH\5 e F FO/fERE EF RORLAEE
9 BN SELRERE

il K&
Nikon F-M42 #43{(TBD)

EOS EF-M42 §453F

JEREF M5k

RS BF £ D853k

ATR AHHL, HF M42Fx0.75 $#: 1

3.6 M5 BTHHAIER

£ ATR294M BB, B=1EEwO: DC 12V/3A BjRi% 0, USB3.0/ USB2.0 i A I & USB &£4:5%.

T IMX492 BRRERAR R RN, ATR2OAM (BIEFAMFRL) BRI R MM 12VEA BIRHRIH. USB30 FA
fen R DiEtE, HRRED—FEEEE R, USB RESEBSHREER, ERATRBRRING
gEE, —E5—2REET USB REEERIA, BLTHBLAH L USB3.0USB20 i NERE HH]
iﬁ%o

(O I S N S R

14
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Filter wheel

Computer with
USB3.0/USB2.0 port

USB HUB for USB3.0/2.0
aocessorie _ port

USB2.0 cable @

USB3.0/USB2.0 cable

Cooled camera

ST4 guilding cable

To auto-guider port —— Power adapter: input: AC 1007240V 50Hz/60Hz
on equatorial mount output: DC 12V 3A

12 BN Tl Ok
%% 10 FBHLE Fim O EEED

L]

Ak

USB3.0/USB2.0 iz 1

{85 F3 USB3.0/USB2.0 45 1 53T & #

USB 488, ATEM4EE

£/ USB2.0 £ 45 12 2R 51

8 USB 2.0 45 2| S 24811

B3 5% H

DCI12V/3A

15
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4 ATR294M J H# 44
41 NRRFZE

XAl F A3 (8] 3R AT B B4 M b 3R B AR #4F . https://touptek-astro.com.cn/downloads/, T #&#HH ToupSky, ATR Z7%|
18T 3Bt ASCOM, DirectShow SDK f# [, IIRE=FHH 51X SDK A, AAMIETIIMEARES £
THXERE IR FF X LR IEFRERTE = TREF,

ToupSky 7& & 3 R XABAH) Windows it FIFEF. ToupSky @—E WA, SRMENVIES]. ERMIAFILIE.
B R IR 2 HrThee . ToupSky K4 BH AT A

Windows iif ;
®  x86: XP SP3 B ¥ Sk AN; CPU S HF SSE2 8 & 4EE L
®  x64: Win7 B mhi A

-2 EI

ATHTFE I AL

fi g (HfigR) BRI =R (RAW B RGB #%50)

H Shil A P i St Th g

ZIEE X

ififf ROI M5 = A FF TN

EEMRGAHED RS, RGP, LRSS, FIRIE. BIKIEE.

XIS
o  FiiAy Bt R SCHINL
411 ERFARPSFE&IT
®  HEFIETE SR AN T BB R s R 1
o I MIMIIAL R — KWL, ORI, BRSO A
o UWBHEHERIRME TR OWEE AR R ),
o VERMTIITM

16
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: File Edit View Browse Setup Capture Image Process Options Window Help

T o

v o X| 4

SkyEyeabcd

2 Camera Folders Undo/Redo
SkyEyeabcd Frame Rate: 38.0; Frame: 985 1920 x 1200
13 ToupSky K EMSHE O
o | ToupSky

: File Edit View Browse Setup Capture Image Process Options Window Help

wrrebE B M

v & X(ld 7 Video[ SkyEyeabcd )}/ Browse-

SkyEyeabed = Q ) o

Jup_19330... Mars_.jpg Moon_185...  Sat_225739...

SQ00EG

I IEICH

& o =

&

¥l Camera Folders © Undo/Redo

mon04_g3_ap50.jpg 24 bpp 1301 x950
14 ToupSky K EXTH O

412 FIREYVZEHFER

mon02_g3_.. mon03_g3_.. mon04.g3.. mon05_g3_..

ps-lp-guid...  ps-lp-guid...  ps-lp-guid...  ps-lp-guid...

jupiter-150...

mon06_g3_...

)

ps-lp-guid...

IR H 5 TEE SN AR 23 5 2 41 3% B 1 s A LA
WS AN 1 H 2B (it B bx) ATt (BOGR ATF3h N ;  mik TUa
R JeHEH— R RE A TR, IR ] Tl

17
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5 ¢ )1 B, BNE, =E, ME;, mMImReiEE;

i 22 3E AN R A B S R i 2

fiziked WP K B “aRE7 T LR IE EHE T 1)

PRt Bin BT DASRASARME P WL s Skip R T LLSAS T AN R RIS (LR . SRR B Y R . IR
oo RPERIHE. TERTHEMWE REE.

(AP AI{E 8005 14 fr 2 (A, J\A7 /& Windows JEA M G430, +IUAL A H @ B R, (HaREmniER.

ROI ROI, RIEMHRIXHK. BLIhBE AT MR O h %8 ROL. T ROl 4LJa, MBI ES 1R FEDKE H B — AN AT <TI0
BRI, TALEEN ROl i BARIREE LLHEE ROT K/, 0 ROI &3, A5 B P AT ARS8 B 4 ROT K
AN, BRI SRR R K.

RS IE Jet FIRRE 3AG IE B Se SRS B 3 G . FhRmE I MG, “Ja M7 $essml b . ke rb s FL 4 28 RS I IE
I i ok 2 2 RS AR OE

A B A IR H BR IR IR XU /%

e gk R B SN SHANEEHER 5 XS AR R BLREG R EE ).

413 SCHIh&E

FRATZh A EEIENThEE: WAESE: Er A PR PUIRRRS: BGPHE BN B,

P 5 A B R 4855 BT EME. BUL. EIEERRT. SRS AR A SSE. JER. kg Db il B R i A
Sedzs s FE B 1

Kg S BB RN EIRITERA . B RGIR, TRt Heks, 405 #50T DS i R UL R
KL

nth image
(n-1)th image
(n-2)th image

3nd image
2nd image
1st image

Image Stacking

15 ElfgiESE

414 BEARFEEMN

WA A S H¥ Twain, DirectShow, SDK £ (A C++. C#VBNET)
E RS 7% with Microsoft® Windows® XP / Vista/7/8/10/ 11 (32 & 64 bit), Mac OSX, Linux
W R ZABES X, BARMEATI. BEPX. BB HIE BB AE EZENIEHERE
415 MEHEKR
CPU: Intel Core 2 2.8GHz B ¥ /5
W17 2GB K UL E
THEHLER USB i I 1: USB3.0/USB2.0 i [
BoRBE: 178K
Jedt

4.2 ATR294M #[ Dshow

DshowAstro £ —/Mg NIEFHTERF, HE USB K AR Dshow FRfE %1%,
FHERRIER S5 Windows:
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ATR294M(ATR3CMOS10300KMA) A~ fift

@ x86: XP SP3 B ¥ H /it A<; CPU 4% SSE2 5 A4 uk L I
® x64: Win7 5458 = A
SIFHIARML:

® T4 119 13 RS HIHL
4.3 ATR294M F1%5E = i
431 ZHTHIFR

£ EiGaS JRA WDM ASCOM Native

1 PHD Guiding 2.3.0(2014) v \ J
2 Nebulosity 3.2.2(2014) \ x /
3 MaxIm DL 5.23(2013) v x /
4 SharpCap 2.1(2014) y x /
5 MetaGuide 5.2.0(2014) \ / /
6 FireCapture 2.4.05(2014) v / /
7 Astroart 5.0(2014) \ x /

4.3.2 N.LLN.A

BAMAREHZRORSHBEREEERS.

4.3.3 INDI

RIXEBUWEEZNE=TRXEEEWNEKM4, AT Linux # MacOS FE5t,

434 ASCOM ¥E£H

FRE IR AR B RE FFE B K 24 ascom £ & (523%)
http://www.ascom-standards.org/index.htm

AT L T2, ASCOM L3461 http://ascom-standards.org/Downloads/Index.htm

4.3.5 PHD Guiding
TSN —EH S 24 http://openphdguiding.org/

B 9 R SCHEH] 3 35 A Hi/ASCOM/WDM IR Z A2 355 73057
4.3.6 Nebulosity
— R RIS FABY IR H/ B G IE 4, TTi@IT ASCOM B,

4.3.7 MetaGuide

FAFAAERERERRAMNINSERG. HEMKRAXHEF GCMOS0I200KkPB X H & E im0 ¢
http://www.astrogeeks.com/Bliss/MetaGuide/

4.3.8 MAXIMDL

ZXHEINEE CCD I=H/ER IR M. FEXEW ZEA.

4.3.9 AstroArt

EBMEINEE CCD =H)/ERAIERR M. WM ZEMA.
4.3.10 FireCapture

®EBENFNTERERG. ZFEED R

4.3.11 SharpCAP
—HEBREMFNTERRRM, 335 WDM YL, 81E AstroCam RFIR AR

19


http://www.ascom-standards.org/index.htm
http://ascom-standards.org/Downloads/Index.htm
http://openphdguiding.org/
http://www.astrogeeks.com/Bliss/MetaGuide/

ATR294M(ATR3CMOS10300KMA) F A i

4.3.12 Registax
—HRFET ZXDHTTENME IR IRR .

4.3.13 AstroStack
—RITEWMEINFIAL IR A9 A,

4.3.14 DeepSky Stacker
— KR BRVRE ERE /ARG
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ATR294M(ATR3CMOS10300KMA) F = F i

5 k%

HRERGEH, BSRBNEAM EA“TE”: https:/touptek-astro.com.cn/
ELHBAZHEHREMFIENNE S, BRAMBNMUREES DBNBE.
BERAISR, BHRMUTEFHRFEMIE: astro@ToupTek.com
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