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  1 kHz

  EMCCD

  

  

  

  

  ■ EMCCD 1000 DU970P DU971P

  ■ 95 BV 550 nm

  ■ 100 

  ■ 3 MHz AD

  ■ 16 bit 

  ■ USB2.0 PC

  ■ EMCCD

1600 400, 1600 200 EMCCD

2048 512, 1024 255 CCD

  ■
  ■

EMCCD Newton CCD 1 1000

CCD EMCCD

EM S/N conventional

 EMCCD

CCD

Newton
CCD/EMCCD*

*EMCCD Electron Multiplying CCD

EMCCD/CCD

No. AD01

CCD/EMCCD Newton
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BVF

 ,

BI

BI

BVF BR-DD BEX2-DD 3

BR-DD BEX2-DD 800nm

BVF

BV

BVF BR-DD

BEX2-DD

200 400 600 800 1000 1200

100

80

60

40

20

0

BV, BVF

UVB

FI

UV

DU970P DU971P DU920P DU920P-Bx-DD DU940P

CCD EMCCD CCD

1600 200 1600 400 1024 255 1024 256 2048 512

16 16 μm 26 26 μm 13.5 13.5 μm

25.6 3.2 mm 25.6 6.4 mm 26.7 6.7 mm 27.6 6.9 mm
8.5 e-@3MHz conventional 

mode
1 e- EM mode

20 e-@3MHz
4e-@50kHz

15 e-@3MHz
4e-@50kHz

11 e-@3MHz
2.5e-@50kHz

80
100

e-/pixel/sec, 

0.00007 FI, UV
0.0002 BV, UVB

0.0001 BVF

0.0002 OE
0.0003

BU, BU2, BV/
BVF, UVB

0.003 Bx-DD

0.0003 FI, UV
0.0002

BU, BU2, BV/BVF, 
UVB

16 bit

AD 3 MHz / 1 MHz / 0.05 MHz

EM 1 1000

spectrum/s
Full vertical binning 649 396 273 272 122

crop mode 20 rows 1515 1515 1612 1587 943

USB2.0

FI

UV

OE

BV

BVF

UVB

BU

BU2

BR-DD

BEX2-DD

 ■
  newton
  newton EM

100

80

60

40

20

0
200 400 600 800 1000 1200

BU

BU2

OE

BR-DD

BV, BVF

BEX2-DD

FI

UV

CCD/EMCCD Newton
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  ■ 90 BV 550 nm

  ■ 100

  ■ 16 bit 

  ■
BVF BR-DD BEX2-DD LDC-DD

  ■
  ■ /

  ■
  ■
  ■ PC USB2.0

iDus CCD E2V CCD

100 S/N CCD

AD USB2.0 PC

ANDOR SR163

S/N

CCD

iDus
No. AD02

CCD iDus
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iDus416 CCD DD

CCD

95%@800nm

DD 1/10

0.0006 e /pixel/sec @ 95

CCD

DD

100 900 nm

15 μm DD 26 μm 1.7

1

  

■

■  

－95°C

－25°C

0
200 400 600 800 1000 1200

20

40

60

80

100

0.0001

0.001

1000

10000

100000

1000000

90 70 50 30 10 0

0.01

100

0.1

1

10

 iDus416

BVF

BI

 BI

BR-DD BEX2-DD

BVF BV

BV

FI

BR-DD
BVF

0

20

40

200 400 600 800 1000 1200

100

60

80

BEX2-DD

BVF

BU

BR-DD

BU2

OE

0

20

40

60

80

100

200 400 600 800 1000 1200

■  100
  DV/DU 401A
  DV/DU 420A

CCD iDus
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InGaAs iDus InGaAs

0.6 1.7 μm 0.8 2.2 μm

90 16 bit S/N

USB2.0

S/N

  NIR

  

  

  ■  >80% 0.8 1.7 μm

  ■ 90

  ■ 16 bit 

  ■ 5

  ■ USB2.0 PC

1 1.2 1.4 1.6 1.8 2 2.2 2.4

100

80

60

40

20

0

0
0.6 0.8 1 1.2 1.4 1.6 1.8

100

80

60

40

20

InGaAs

iDus
No. AD03

■  100
  InGaAs 1.7
  InGaAs 2. 2

InGaAs iDus
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CCD P25 26

 https://andor.oxinst.com/camera-window-selector QR

DU490A-1.7 DU490A-2.2 DU491A-1.7 DU491A-2.2 DU492A-1.7 DU492A-2.2

0.6 1.7 μm 0.8 2.2 μm 0.6 1.7 μm 0.8 2.2 μm 0.6 1.7 μm 0.8 2.2 μm

512 1 1024 1 512 1

25 500 μm 25 250 μm 25 500 μm 25 250 μm 50 500 μm 50 250 μm

12.8 0.5 mm 12.8 0.25 mm 25.6 0.5 mm 25.6 0.25 mm 25.6 0.5 mm 25.6 0.25 mm

170 Me- Hightdynamicrange mode
5 Me- Hightsensivity mode

8150 e- Hightdynamicrange mode
580 e- Hightsensivity mode

70 90

90
ke-/pixel/sec, 10.7 5000 12.0 5000 21.1 12200

AD 100 kHz, 50 kHz, 33 kHz

16 bit

FVB 193 Hz 97 Hz 193 Hz

USB2.0

InGaAs iDus

DV401A DU401A DU401A
-BR-DD DV420A DU420A DU420A

-XX-DD
DV416A
-LDC-DD

DU416A
-LDC-DD

1024 127 1024 255 1024 256 2000 256
26 26 μm 15 15 μm

25.6 3.3 mm 26.6 6.7 mm 30 3.8 mm
100  fi ll factor

FI, 3 e- 33kHz 5 e- 33kHz 4 e- 33kHz 4 e- 33kHz
5 e- 100kHz

55
70

80
100

55
70

80
100

55
70

80
95

e-/pixel/sec, 

0.0035
FI

0.006
BV

0.0005
FI

0.003
BV

0.013

0.0014
OE

0.05
BU/BU2

0.0004
OE

0.002
BU/BU2, 
BVF

0.008
Bx-DD 0.025 0.0006

AD 100 kHz, 50 kHz, 33 kHz 100 kHz, 50 kHz, 33 kHz
16 bit

FVB 81 Hz 75 Hz 30 Hz
USB2.0

FI
UV
OE
BV
BVF
UVB
BU
BU2
BR-DD
BEX2-DD

LDC-DD
LDC-DD Back-illuminated CCD
Deep-Depletion with anti-fringing 

low dark current
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  ■
  ■ I.I.

  ■  2 ns 

  ■
  ■ 19 nsec

  ■  <35 psec 500 kHz 

  ■ /

  ■
  ■ 5MHz AD

  ■ 16 bit 

  ■ >99% on/off 10 :1  IntelliGateTM

  ■

  LIBS   CCD

ICCD  iStar 2

1000

CCD

CCD

IntelligateTM UV

on/off iStar

2 CCD

DH312 DH334 DH320

DH340

iStar
I.I. CCD sCMOS

2 1000
UV VIS NIR

No. AD15

I.I. CCD sCMOS iStar
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UV

on/off  Andor

IntelligateTM

MCP  

200nm on/off 10 :1

MCP

ICCD

19psec

35psec 0

10sec 10psec

On/Off

UV  

IntelligateTM DDGTM

I.I. PLIF I.I. LIBS

Amplitude
(Arbitrary Units) Typically<200 ns

Typically
2 20 ns

MCP

Time

Photocathode

MCP and photocathode trigger

Andor IntelliGateTM

IntelligateTM

OH PLIF

CO PLIF

CO+OH Reaction Rate

22 mm

I.I. CCD sCMOS iStar
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I.I.

I.I.

I.I.  18 25  = ultra 

fast,F= fast,H= slow High QE I.I. 2

1024 255 DH320T 18 mm

ultra fast 03

I.I. ICCD DH320T-18U-03

DH320T-18U-03

03 I.I.

18 mm I.I.

ultra fast

Gen2（UW,H-83）

Gen2（WE-AGT,-E3）

Gen2（W-AGT,-03）

Gen2（WR,H-13）
0

200

10

20

30

300 400 500 600 700 800 900

600200 300 400 500 700 800 900 1000 1100
0.01

0.1

1

10

100

Gen3-FL（HVS,-63） Gen3-FL（EVS,-A3）

Gen3-FL（VIH,-73）

InGaAs（NIR,-93）

 ■  100
  Gen
  Gen

I.I. CCD sCMOS iStar
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 1. 18 mm 25 mm CCD

 2. 18 mm 25 mm

 3. 

 4. 18 mm

 5. FWHM

 6. 10% P43 2 ms P46 200 ns 100 Hz P46

 7. photoelectron A/D counts

 8. ICCD 1.5 2

SPECTROSCOPY IMAGING

I.I. DH320T DH340T DH334T NEW iStar sCMOS

*1
18 690 255 1330 512 1024 1024

2560 2160
25 960 255 1850 512 1024 1024

*2
18 26 μm 13.5 μm 13 μm

6.5 μm
25 26 μm 13.5 μm 19.5 μm

*2
18 18 6.6 mm 18 6.9 mm 13.3 13.3 mm

16.6 14.0 mm
25 25 6.6 mm 25 6.9 mm 20 20 mm

AD 5 MHz, 3 MHz, 
1 MHz, 50 kHz

5 MHz, 3 MHz,
1 MHz, 50 kHz

560 MHz, 200 MHz

rms, 7 e- 50kHz 6 e- 50kHz 20 e- 5MHz 2.3/2.5 e- 200MHz
2.4/2.6 e- 560MHz

*3 30
40

30
40

0
0

*4
e-/pixel/sec, 0.2 0.1 0.04 0.18

USB2.0 USB2.0 USB3.0

I.I. CCD sCMOS iStar

I.I.
GEN GEN

18-03 18-04 18-05 18-13 18-83 18-E3 25-03 18H-13 18H-83 18-63 18-73 18-93 18-A3

18 mm 25 mm 18 mm 18 mm 18 mm

ns *5

U <2 <2 <5 <2 <3 <2 <2 <3 <2

F <5 <5 <10 <5 <7 <5

H <50 <100 <50 <100

Quartz Quartz MgF2 Quartz Glass

nm 180
850

180
850

120
850

180
920

180
850

180
850

180
850

180
920

180
850

280
760

280
910

380
1090

280
810

*6 P43 P46 P43 P43 P43 P43 P43 P43 P43 P43 P43 P43 P43 

*6 2 ms 200 ns 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms 2 ms

intelligate off 500 kHz 500 kHz

intelligate on 5 kHz 5 kHz

18 18 15 13.5 25 22 16 14 25 >50 >30 >5 >40

cts/photoe-,
*7

>1000 >500 >1000 >850 >500 >300 >1000 >850 >500 >200

P43  
μm*8 25 25 25 25 25 25 35 25 25 30

EBI e-/pixel/sec, <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.4 <0.2 <0.1 <0.3 <2 <0.2
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4096 4112 1680 iKon-XL

  ■ >90% @BV

  ■
  ■ 16 bit 

  ■ 5MHz AD

  ■ 5

  ■

   

  

  

  

  

CCD 512

512 1024 1024 2048 2048 4096 4112  

iKon-M iKon-L 100

iKon / -M,-L,-XL

BEX2-DD

BR-DD

BV

BU2

FI

200 400 600 800 1000 1200

100

90

80

70

60

50

40

30

20

10

0

iKon-M, iKon-L

iKon-XL 230

ikon-XL 231

■

iKon 4096

4112

iKon-XL

iKon

100

 

16

iKon-L

 

18bit S/N

CCD

100

80

60

40

20

0
400 600 800 1000300 500 700 900 1100

BV

BB

BEX2
BEX2-DD

BR-DD

300 500 700 900 1100
0

20

40

60

80

100

BB 

BV 

No. AD06

CCD iKon / -M,-L,-XL
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 "iKon-M PV Inspector"

 

iKon

CCD

iKon-M 1

iKon-L 4

iKon

AD

50 kHz 5 MHz

USB

800 nm 90 BR-DD

BEX2-DD

70 USB

iKon-XL iKon-M iKon-L

230 231 DU912P DU934P DU934P
-BR-DD

DU934P
PV Inspector DW936 DZ936

4096 4108 512 512 1024 1024 2048 2048
15 15 μm 24 24 μm 13 13 μm 13.5 13.5 μm

61.4 61.7 mm 12.3 12.3 mm 13.3 13.3 mm 27.6 27.6 mm
3.8 e- 100kHz
8.5 e- 1MHz

12.0 e- 2MHz
23.0 e- 4MHz

2.1 e- 100kHz
4.6 e- 1MHz
9.8 e- 3MHz

13.2 e-
3MHz

3.0 e-
50kHz

18 e-
5MHz

2.9 e-
50kHz

13.6 e-
5MHz

3.3 e-
50kHz

14 e-
5MHz

9.0 e-
3MHz

31.5 e- 5MHz
2.9 e- 50MHz

N/A
100

60 
100

80
100

70
70
80

80
100

e-/pixel/sec,
0.00006

100

0.00013
100

BV,BB,BEX2

0.0006
100

0.00012
100

0.00047
100

0.14
70

0.00013
80

BV, BU2, FI

0.006
80

BR-DD, 
BEX2-DD

16 bit &18 bit
100 kHz, 500 kHz, 1 MHz 18 bit

16 bit 16 bit

AD 0.1/1/2/4  MHz 0.1/0.5/1/3  MHz 0.05/1/3/5 MHz 3/5 MHz 0.05/1/3/5 MHz

0.44 fps 0.5 fps
14.4 fps
5.0 MHz

4.4 fps 5.0 MHz 0.95 fps 5MHz

C F

USB3.0 USB2.0 USB2.0
FI
BV
BU2
BR-DD
BEX2-DD
BB
BEX2

CCD iKon / -M,-L,-XL
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  ■  >90% 1.8keV BN/BEN

  ■ 100 DO

  ■  0.00012 e /pixel/s DO934P

newton-SO
  VUV X

   

X CCD  

 ICF152

  

 CCD

X
CCD

BN

BEN

VUV XUV  

  ■ DO

ICF152  

  ■ DY

  ■

X CCD DO iKon XL SO

 16

18bit 350,000 e

S/N

3

4096 4112
1680 iKon XL SO 

No. AD08

X CCD
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X CCD

0.01
VUV

124 12.4 1.24 0.124 0.0124

0.1
XUV

1
Soft-X-ray

Energy / keV

 (nm)

10
Hard X-ray

100

BN

BV

FI

FI-DD

Phosphor Coating = 1.24 E 

 nm

E  keV

■

/ /

■Zyla5.5HF Zyla5.5x-FO  

■

■ iKon-L-HF DF936N-FB  

■

■DO

0

10

20

30

40

50

60

70

LuAG:Ce
peak emission ~ 535 nm

CsI:Tl & YAG:Ce
Peak emission ~ 550 nm

400 500 600 700 800 900 1000

CsI:Tl & YAG:Ce
Peak emission ~ 550 nm

LuAG:Ce
Peak emission~ 535 nm

0

20

40

60

80

100

200 400 600 800 1000 1200

0.1
10

1 10

100

1000

10000 100

100

50

1 10
0

X CCD
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DO920P DO940P DO934P DO936N

 ICF152

1024 255 2048 512 1024 1024 2048 2048

26 26 μm 13.5 13.5 μm 13 13 μm 13.5 13.5 μm

26.6 6.7 mm 27.6 6.9 mm 13.3 13.3 mm 27.6 27.6 mm

 rms, 4 e- 50kHz 2.5 e- 50kHz 18 e- 5MHz 31.5 e- 5MHz

 80  
100  

*
 e-/pixel/sec, 

0.0001
 FI, 100

0.0001
 FI, 100

0.0001
 BN/BEN, -100

0.0001
 FI, 100

16 bit

USB2.0

FI

BN

BEN

BR-DD

BEX2-DD

  

iKon XL "SO" 230 iKon XL "SO" 231

ICF-203

4096 4108

15 15 μm

61.4 61.7 mm

 rms, 

4.5 e- 100kHz
8.5 e- 1MHz

14.0 e- 2MHz
23.0 e- 4MHz

2.1 e- 100kHz
3.4 e- 0.5MHz
4.6 e- 1MHz
9.8 e- 3MHz

 60  
80  

* e-/pixel/sec, 0.0001 80 0.006 80
16 bit  18 bit

100kHz 1MHz 18 bit
USB3.0

FI

BN

BEN

BR-DD

BEX2-DD

X CCD
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13.3 13.3 mm

27.6 27.6 mm

61.4 61.7 mm

iKon-M iKon-L iKon-XL

X CCD

 

 

DY920P DY940P DY934P DY936N

1024 255 2048 512 1024 1024 2048 2048

26 26 μm 13.5 13.5 μm 13 13 μm 13.5 13.5 μm

26.6 6.7 mm 27.6 6.9 mm 13.3 13.3 mm 27.6 27.6 mm

 rms, 4 e- 50kHz 2.5 e- 50kHz 18 e- 5MHz 31.5 e- 5MHz

 80  
100  

35  
55  

*
 e-/pixel/sec, 

0.0002
 FI, 100

0.00003
FI, 100

0.00012
FI, 100

0.0175
55

FI

BN

BEN

BR-DD

BEX2-DD

YAG Ce20 μm 30 
lp/mm

2 100 keV
LuAG Ce20 μm 10 100 keV
YAG Ce70 μm

20
 lp/mm

2 100 keV

LuAg Ce70 μm 10 100 keV

Csl TI150 μm 10 
lp/mm 10 100  keV

DF936N-FB Zyla 5.5X-FO

CCD sCMOS

2048 2048 2560 2160

13.5 13.5 μm 6.5 6.5 μm

27.6 27.6 mm 16.6 14.0 mm

 rms, 35 e- 5 MHz 1.2 e-

AD 5 MHz, 3 MHz, 
1 MHz, 0.05 MHz

560 MHz,
200 MHz 

 35  0

*
 e-/pixel/sec, 0.09 35 0.14 0

1:1

USB2.0 Camera Link

FB FOP
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■ 20

200 400 600 800 1000 1200

100

80

60

40

20

0

UVB

EX,EXF
BV,BVF

iXon Ultra CCD  

Electron Multiplying CCD EMCCD  

100 1000  56 fps

512 512  AD CCD  

S/N

  ■ 1000 EM

  ■
  ■
  ■  >90%

  ■  100

  ■  16bit / 14bit

  ■ ADC

EMCCD

1000 CCD
/

iXon Ultra

  

  

  

  

  

No. AD07

EMCCD  iXon Ultra
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BVF iXon Ultra

5 iXon Ultra

 

 1 AD  10 MHz

BI

 BI

BR-DD

BVF

iXon Ultra

Real Gain™

EMCAL™

CountConvert

Spurious Noise Filter

Cropped Sensor Mode

EM CIC Clock induced charge

BV

BV

UV

EX2

EMCCD  iXon Ultra

DU888U3-CS0 DU897U-CS0

1024 1024 512 512

13 13 μm 16 16 μm

13.3 13.3 mm 8.2 8.2 mm

AD
EM 30 MHz, 20 MHz, 10 MHz, 1 MHz 17 MHz, 10 MHz, 5 MHz, 1 MHz

CV 1 MHz, 0.1 MHz 3 MHz, 1 MHz, 0.08 MHz

10MHz
130 e- 30MHz

<1 e- EM on
89 e- 17MHz

<1 e- EM on

80 60 30MHz *1
95 75 30MHz *1 

80
100  

e-/pixel/sec 0.00025 80 0.0003 80

16 bit

EM 1 1000 times

26 frame/sec 56 frame/sec

EMCCD-amplifi ed
background events

1000 85
0.005 events/pixel 0.0018 events/pixel

USB3.0 USB2.0

#BV, BVF, UVB, #EX, EXF, BB
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 sCMOS Marana

✓  95

✓  22.5 22.5 mm

✓  200 nm

 sCMOS

  ■ sCMOS

  ■ 2048 2048 22.5mm 22.5mm

  ■  95%

  ■ 45

  ■ 53,000 1

  ■ 16bit & 12bit

  ■Glow

  ■
  ■

  

  

  

  

  

Marana 4.2B-6

 
    

  

 CoaXPress

Marana 4.2B-11

 

    

 

Marana
 sCMOS

45

 "4. 2-B 6" 

No. AD16
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 sCMOS Marana

Marana Anti-Glow

   

BU

BV

200 400 600 800 1000
0

20

40

60

80

100

Andor CMOS

Glow Anti-Glow  

 ■
ROI
 W H

fps
ROI 

16 bit 12 bit

2048 2048 24 48 22.5 mm 22.5  mm

2048 1200 41 81 22.5 mm 13.2  mm

1608 1608 30 61 17.7 mm 17.7  mm

1400 1400 35 70 15.4 mm 15.4  mm

1200 1200 41 81 13.2 mm 13.2  mm

1024 1024 48 95 11.3 mm 11.3  mm

512 512 95 190 5.6 mm 5.6  mm

256 256 190 378 2.8 mm 2.8  mm

128 128 378 750 1.4 mm 1.4  mm

2048 8 5415 9747 22.5 mm 88 μm

2048 2 16244 24367 22.5 mm 22 μm

2048 1 24367 24367 22.5 mm 11 μm

Marana 4.2B-11 NEW Marana 4.2B-6

sCMOS

2048 2048, 4.2

11 11 μm 6.5 6.5 μm

22.5 22.5 mm 31.9 mm  13.3 13.3 mm 18.8 mm

0.95

1.6 e-  any readout rate 1.6 e- , 16 bit
1.2 e- , 12 bit

25 , 45

53,000 : 1 34,000 : 1

 16 bit & 12 bit

USB3.0

Internal, External, External Start, External Exposure, software
40 W , 114 W max

< 5 W On, NUC On
0 30

10 50

70

OS Windows8,  8.1,  10

/ 103.0 102.7 196.8 mm /2.7 kg
F C
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X EUV 100 fps

  ■ sCMOS

  ■ VUV EUV X

  ■ 4.2 2048 2048

  ■ 99%

  ■ 74 fps

 108 fps 1400 1400

  ■ 16bit

  ■ 45

  ■

in situ  X

  

  X

  

  EUV 

  EUV 

100

80

60

40

20

0
0 200 400 600 800 1000 1200

EUV Soft X-ray

Marana-X
X / EUV sCMOS  

■

Marana-X EUV X sCMOS

4.2 sCMOS 74fps  

100fps 1,000fps X CCD

No. AD18

X /EUV sCMOS Marana-X
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X /EUV sCMOS Marana-X

ROI
 W H

fps
ROI 
mm mmUSB3.0 CoaXPress

16 bit 12 bit Low Noise 16 bit 12 bit Low Noise

2048 2048 40 43 74 44 13.3 13.3

1400 1400 85 63 108 64 9.1 9.1

1200 1200 116 74 126 74 7.8 7.8

1024 1024 148 87 148 87 6.7 6.7

512 512 295 174 295 174 3.3 3.3

256 256 587 346 587 346 1.7 1.7

128 128 1165 686 1166 687 0.8 0.8

ROI 
W  H

fps ROI 
mm  mm16 bit 12 bit

2048 2048 24 48 22.5 22.5  

2048 1200 41 81 22.5 13.2

1608 1608 30 61 17.7 17.7

1400 1400 35 70 15.4 15.4

1200 1200 41 81 13.2 13.2

1024 1024 48 95 11.3 11.3

512 512 95 190 5.6 5.6

256 256 190 378 2.8 2.8

128 128 378 750 1.4 1.4

2048 8 5415 9747 22.5 88

2048 2 16244 24367 22.5 22

2048 1 24367 24367 22.5 11

   

Marana-X-6 NEW Marana-X-11

Scientifi c CMOS sCMOS

2048 x 2048

6.5 μm 6.5 μm 11 μm 11 μm

13.3 mm 13.3 mm 22.5 mm 22.5 mm

310 MHz
, 16 bit

100 MHz
, 16 bit

180 MHz
 , 12 bit

200 MHz 
, 12bit

99%
1.6e-

, 16bit 1.6e-
1.2e- , 12bit

-25 -45
0.15e-/pixel/s @-25
0.10e-/pixel/s -45

0.7e-/pixel/s @-25
0.3e-/pixel/s -45

34,000:1
, 16bit

53,000:1
, 16bit

16bit 16bit
12bit 12bit 

2 2 , 3 3 , 4 4 , 8 8

USB3.0 CoaXPress

DN100CF 6  

32bit , 64bit Andor Solis Andor SDK C, C++,LabVIEW, Matlab

 ■
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  ■ 550

  ■ 100 fps

  ■ 1.4 electrons rms

  ■      33,000 1

Neo / Zyla
sCMOS

Neo5.5 Zyla5.5 NEW Zyla4.2 PLUS

2560 2160 2560 2160 2048 2048

6.5 6.5 μm

16.6 14.0 mm 16.6 14.0 mm 13.3 13.3 mm

560 MHz / 200 MHz 560 MHz / 200 MHz 540 MHz / 216 MHz

rms,
1.5 e-
2.6 e-

1.7 e-
2.7 e- 1.4 e-

60 82
30
40

0
10 , 

0 
10 , 

0.007 e-/pixel/sec 40 0.14 e-/pixel/sec 0

12 bit / 16 bit

, 

4 GB
100 fps 4GB
30 fps Camera Link 3-tap

100 fps Camera Link 10-tap
40 fps USB3.0

101 fps Camera Link 10-tap
53 fps USB3.0

30,000:1 25,000:1 33,000:1

>99

C / F CS / C / F CS / C / F

Camera Link, 3-tap Camera Link,10-tap USB3.0 Camera Link, 10-tap USB3.0

Neo Zyla

Zyla 4.2 PLUS

Zyla 5.5

0

20

40

400300 500 600 700 800 900 1000

100

60

80

■

No. AD13

sCMOS Neo Zyla

CMOS

CCD

100fps

CMOS

  

sCMOS Neo, Zyla
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  ■ 49.5 49.2 mm

  ■ 54 fps

  ■ 2.9 e-

  ■ 4128 4104

sCMOS

DKIST (Daniel K. Inouye Solar Telescope K

) sCMOS

 

Balor Balor -X
 sCMOS

70

80

60

50

40

30

20

10

0
300 400 500 600 700 800 900 1000 1100

■

No. AD17

  

  

  

  

  

  

  X Balor-X

  Balor-X

 sCMOS Balor Balor-X

 sCMOS

4128 x 4104

12 12 μm

49.5 49.2 mm

2.9 e-
4.3 e-

( 54 fps

61  600 nm

0.35 e-/pix/sec  0ºC
0.08 e-/pix/sec -10ºC
0.03 e-/pix/sec -30ºC

0.5 e-/pix/sec  0ºC
0.15 e-/pix/sec -10ºC
0.065 e-/pix/sec -30ºC

80 000 e-

16 bit

0.35 

CoaXPress 4 Lane CXP-6

Andor Solis



25

 sCMOS Balor Balor-X

▶ STEP

▶ STEP2

*

S、S**
O

n/a
CSR、OSP

▶ STEP3

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50
100 200 300 400 500 600 700 800 900 1000 1100

‘VUV-UV’ (VV-UV)

‘NUV-Enhanced’ (NUV-ENH)

‘Broadband VUV-NIR’ (BB-VV-NR)

‘Broadband VIS-NIR’ (BB-VS-NR)

‘VIS-NIR Enhanced’ (VS-NR-ENH)

‘Bose-Einstein 780nm’ (780nm)
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 sCMOS Balor Balor-X

Zyla, Neo, Marana
 

S**

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
300 400 500 600 700 800 900 1000
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Mechelle

LIBS

Andor CCD DU934 ICCD DH334

Andor Solis

  ■ 200 975nm

  ■ F  F/7

  ■
  ■
  ■
  ■ Andor Solis

  ■
  ■

  LIBS

  

LIBS

Mechelle

Mechelle

No. AD11
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CCD ICCD

Mechelle

975 nm

200 nm

 ■

ME5000

200 975 nm

195 mm

F F/7

/ =6000

/16400 nm/pixel
/213.2 nm/mm

5 3  1 pixel

1 pixel

< 0.01 50 25 μm slit

0.00015 633 nm laser line

0.81

1.66

CCD 598 233.5 160.0 mm

Andor CCD iKon-M DU934

ICCD iStar DH334

iStar

iKom-M

-

 

 ■Mechelle 200

975nm

/5000

200nm 0.04nm 500nm 0.1nm

200 975nm

Mechelle

Mechelle
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Kymera193i,Kymera328i,SR-500i,SR-750

  ■ 163mm 193mm 328mm 500mm 750mm 5

  ■ SR-163

  ■ USB2.0

  ■ 3 9

 Kymera-328i 4 SR-193i 2 SR-163 1

  ■

Shamrock,Kymera

16 cm,19 

cm,32 cm,50 cm,75 cm 5  

Andor Solis 

PL

Andor  

CCD EMCCD ICCD  

2 SR163 1

Andor Solis

 

 

 

 

Shamrock / Kymera

Kymera328i

Shamrock, Kymera

No. AD10
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1200 G/mm 10  μm CCD 13.5  μm 500 nm

 

Shamrock

 

Kymera193i

SR-163

SR-750

Shamrock 163 Kymera193i Kymera328i shamrock500i shamrock750

163 mm 193 mm 328 mm 500 mm 750 mm

F F/3.6 F/3.6 F/4.1 F/6.5 F/9.7

4.22 nm/mm 3.53 nm/mm 2.19 nm/mm 1.44 nm/mm 1.01 nm/mm

1 1
1

2
1 2

1 1 2

10 μm 3 mm 10 μm 2.5 mm

1 2 4 3 9

mm 179.0 96.5 218 255 233.5 210 326.1 396.6
232.1 594.1 323 206.5 837.3 373 213.5

3.5 kg 7.5 kg 18 kg 25 kg 35 kg

USB2.0

0 1390 nm 0 1410 nm 0 1415 nm 0 1430 nm

0.25 nm 0.21 nm 0.07 nm 0.06 nm 0.04 nm

Shamrock, Kymera
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 1. 10  μm CCD 13.5  μm 546 nm 2400 L/mm 435 nm

 2. 27.6 mm CCD

  ■ SR-500i

Shamrock, Kymera

G mm nm nm mm
*1 nm *2 nm *1 nm nm

SR5-GRT-0150-0300

150

300 12.96 358 0.53 72

6915 11310

SR5-GRT-0150-0500 500 12.91 357 0.52 73

SR5-GRT-0150-0800 800 12.83 355 0.52 80

SR5-GRT-0150-1250 1250 12.69 351 0.51 84

SR5-GRT-0150-2000 2000 12.43 344 0.50 88

SR5-GRT-0300-0300

300

300 6.44 178 0.26 88

3460 5655

SR5-GRT-0300-0500 500 6.38 177 0.26 81

SR5-GRT-0300-1000 1000 6.20 172 0.25 72

SR5-GRT-0300-1200 1200 6.14 170 0.25 92

SR5-GRT-0300-1700 1700 5.92 164 0.24 89

SR5-GRT-0600-0300

600

300 3.18 88 0.13 84

1730 2830

SR5-GRT-0600-0500 500 3.11 86 0.13 72

SR5-GRT-0600-1000 1000 2.88 80 0.12 72

SR5-GRT-0600-1200 1200 2.77 77 0.11 88

SR5-GRT-0600-1900 1900 2.24 62 0.09 88

SR5-GRT-1200-0300

1200

300 1.54 42 0.06 72

865 1415
SR5-GRT-1200-0500 500 1.44 40 0.06 81

SR5-GRT-1200-1000 1000 1.07 30 0.05 69

SR5-GRT-1200-EH Holographic 1.44 40 0.06 81

SR5-GRT-1800-DH
1800

Holographic 1.00 28 0.04 62
575 945

SR5-GRT-1800-FH Holographic 0.93 26 0.04 70

SR5-GRT-2400-0300

2400

300 0.69 19 0.03 68

435 705SR5-GRT-2400-BH Holographic 0.74 20 0.03 68

SR5-GRT-2400-GH Holographic 0.62 17 0.03 73
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 1. 10  μm CCD 13.5  μm 546 nm 2400 L/mm 435 nm

 2. 27.6 mm CCD

  ■ SR-750 

Shamrock, Kymera

G mm nm nm mm
*1 nm *2 nm *1 nm nm

SR7-GRT-0150-0300

150

300 8.78 243 0.36 72

6995 11440

SR7-GRT-0150-0500 500 8.76 242 0.35 73

SR7-GRT-0150-0800 800 8.72 241 0.35 80

SR7-GRT-0150-1250 1250 8.66 240 0.35 84

SR7-GRT-0150-2000 2000 8.53 236 0.35 88

SR7-GRT-0300-0300

300

300 4.38 121 0.18 88

3500 5720

SR7-GRT-0300-0500 500 4.35 120 0.18 81

SR7-GRT-0300-1000 1000 4.27 118 0.17 72

SR7-GRT-0300-1200 1200 4.23 117 0.17 92

SR7-GRT-0300-1700 1700 4.11 114 0.17 89

SR7-GRT-0600-0300

600

300 2.17 60 0.09 84

1750 2860

SR7-GRT-0600-0500 500 2.13 59 0.09 72

SR7-GRT-0600-1000 1000 2.01 56 0.08 72

SR7-GRT-0600-1200 1200 1.95 54 0.08 88

SR7-GRT-0600-1900 1900 1.64 45 0.07 88

SR7-GRT-1200-0300

1200

300 1.06 29 0.04 72

875 1430
SR7-GRT-1200-0500 500 1.01 28 0.04 81

SR7-GRT-1200-1000 1000 0.79 22 0.03 69

SR7-GRT-1200-EH Holographic 1.00 28 0.04 81

SR7-GRT-1800-DH
1800

Holographic 0.69 19 0.03 62
585 955

SR7-GRT-1800-FH Holographic 0.66 18 0.03 70

SR7-GRT-2400-0300

2400

300 0.49 13 0.02 68

435 715SR7-GRT-2400-BH Holographic 0.51 14 0.02 68

SR7-GRT-2400-GH Holographic 0.45 12 0.02 73
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  ■ SR-193i 

Shamrock, Kymera

 1. 10  μm CCD 13.5  μm 546 nm 2400 L/mm 435 nm

 2. 27.6 mm CCD

G mm nm nm mm
*1 nm *2 nm *1 nm nm

SR2-GRT-0150-0300

150

300 32.80 907 1.97 72

6820 11150

SR2-GRT-0150-0500 500 32.63 902 1.96 73

SR2-GRT-0150-0800 800 32.35 894 1.94 80

SR2-GRT-0150-1250 1250 31.90 882 1.91 84

SR2-GRT-0150-2000 2000 31.07 859 1.86 88

SR2-GRT-0300-0300

300

300 16.27 450 0.98 88

3410 5575

SR2-GRT-0300-0500 500 16.08 445 0.96 81

SR2-GRT-0300-1000 1000 15.53 429 0.93 72

SR2-GRT-0300-1200 1200 15.29 423 0.92 92

SR2-GRT-0300-1700 1700 14.59 403 0.88 89

SR2-GRT-0600-0300

600

300 7.99 221 0.48 84

1705 2790

SR2-GRT-0600-0500 500 7.77 215 0.47 72

SR2-GRT-0600-1000 1000 7.06 195 0.42 72

SR2-GRT-0600-1200 1200 6.72 186 0.40 88

SR2-GRT-0600-1900 1900 5.17 143 0.31 88

SR2-GRT-0830-0820
830

820 4.98 138 0.30 87
1230 2015

SR2-GRT-0830-1200 1200 4.17 115 0.25 83

SR2-GRT-1200-0300

1200

300 3.82 106 0.23 72

850 1390
SR2-GRT-1200-0500 500 3.53 98 0.21 81

SR2-GRT-1200-1000 1000 2.45 68 0.15 69

SR2-GRT-1200-EH Holographic 3.53 98 0.21 81

SR2-GRT-1800-DH
1800

Holographic 2.48 69 0.15 70
570 930

SR2-GRT-1800-FH Holographic 2.28 63 0.14 62

SR2-GRT-2400-0300

2400

300 1.68 46 0.10 68

425 695SR2-GRT-2400-BH Holographic 1.81 50 0.11 68

SR2-GRT-2400-GH Holographic 1.48 41 0.09 73
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  ■ Kymera 328i 

Shamrock, Kymera

 1. 10  μm CCD 13.5  μm 546 nm 2400 L/mm 435 nm

 2. 27.6 mm CCD

G
mm nm nm

mm *1 nm *2 nm *1 nm nm

SR-GRT-0150-0300 150 300 19.70 545 0.89 0.62 72

6820

SR-GRT-0150-0500 150 500 19.60 542 0.88 0.62 73

SR-GRT-0150-0800 150 800 19.50 539 0.88 0.62 80

SR-GRT-0150-1250 150 1250 19.30 534 0.87 0.61 84

SR-GRT-0150-2000 150 2000 18.90 523 0.85 0.60 88

SR-GRT-0300-0300 300 300 9.80 271 0.44 0.31 88

3410

SR-GRT-0300-0500 300 500 9.71 268 0.44 0.31 81

SR-GRT-0300-1000 300 1000 9.46 262 0.43 0.30 72

SR-GRT-0300-1200 300 1200 9.34 258 0.42 0.29 92

SR-GRT-0300-1700 300 1700 9.00 249 0.41 0.29 89

SR-GRT-0600-0300 600 300 4.83 134 0.22 0.15 84

1705

SR-GRT-0600-0500 600 500 4.73 131 0.21 0.15 72

SR-GRT-0600-1000 600 1000 4.38 121 0.20 0.14 72

SR-GRT-0600-1200 600 1200 4.20 116 0.19 0.13 88

SR-GRT-0600-1900 600
1900 3.39 94 0.15 0.11

88
1600 3.78 105 0.17 0.12

SR-GRT-0830-0820 830 820 3.08 85 0.14 0.10 87
1230

SR-GRT-0830-1200 830 1200 2.68 74 0.12 0.08 83

SR-GRT-1200-0300 1200 300 2.33 64 0.10 0.07 72

850

SR-GRT-1200-0500 1200 500 2.19 61 0.10 0.07 81

SR-GRT-1200-1000 1200
1000 1.62 45 0.07 0.05 69

 800 1.89 52 0.09 0.06 69

SR-GRT-1200-EH* 1200 Holographic 
500 nm peak 2.19 61 0.10 0.07 81

SR-GRT-1800-DH 1800 Holographic 
250 nm peak 1.30 36 0.06 0.04 70

570

SR-GRT-1800-FH 1800 Holographic 
380 nm peak 1.52 42 0.07 0.05 62

SR-GRT-2400-0300 2400 300 1.05 29 0.05 0.04 68

425SR-GRT-2400-BH 2400 Holographic 
220 nm peak 1.12 31 0.05 0.04 68

SR-GRT-2400-GH 2400 Holographic 
400 nm peak 0.95 26 0.04 0.03 73
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  ■ 600 G/mm-Ruled

  ■ 150 G/mm-Ruled

  ■ 1200 G/mm-Ruled&Holographic

  ■ 300 G/mm-Ruled

  ■ 1800 G/mm-Holographic   ■ 2400 G/mm-Ruled&Holographic

300nm

500nm

2000nm1250nm
800nm 500nm

300nm 1200nm

1700nm

1000nm

300nm

500nm

Holographic EH
Optimised for 
360 920 nm

1000nm

300nm

Holographic(GH
Optimised for 250 800 nm

Holographic(BH
Optimised for 190 800 nmHolographic(DH

Optimised for 190 800 nm

Holographic(FH
Optimised for 360 1100 nm

300nm

500nm

1200nm

1900nm

1000nm

0
200 400 600 800 1000 1200

0
200 300 400 500 600 700 800 900

100

50

0

200

100

50

0
200

80

40

500 800 1100 1400 1700 2000 2300 200 500 800 1100 1400 1700 2000 2300

500 800 1100 1400 1700 2000
0
200 400 600 800 1000 1200 1400 1600 1800

100

50

90

40

80

40

0

Shamrock, Kymera
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✓

PC GUI

✓

SR-193i Kymera328i SR-500i SR-750

Andor Solis

Solis

3

Kymera328i 4

SR500i SR750 1 3

3

9

Andor Solis

Andor BASIC

✓

✓

Andor Solis

1

3

2
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1

1

CCD

PC

Spool PC

CCD

 ■

 ■

 ■

 ■

 ■ &

 ■ Andor Basic

 ■

 ■

 ■

 ■

 ■

Andor Solis
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X,Y

FVB

CCD

CCD

Andor Solis
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EMCCD Gain register

Active Area

Normal Readout Register

HR

EM

R3 R1 Rdc R2 R3 R1

Additional Gain Register

transfer
direction

el
ec

tro
n

po
te

nt
ia

l

(a)

R3 R1 Rdc R2 R3 R1

(b)

Andor Solis
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Andor Solis
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Andor

CCD ICCD

C F

Andor ICCD iStar SOL Instrument

 2

LIBS

Andor CCD Newton Shamrock

PL

Andor CCD

Andor Solis
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Memo
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Memo




