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1.
s? s?
1.1.
[ J
[ _J
[ J
+8 +30 DC+8V  +30V
IEEE1394b 9pin EIAJ 12pin
IEEE1394b 9pin PC PC
IEEE1394b EIAJ12pin
[ J
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IEEE1394b
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1.2.

Zernike

Zernike
2
2

405 nm 658 nm 785 nm
Zernike

A MM

PV RMS

PV RMS PWR
Tilt Focus AS Coma SA
36
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RMS
We_y
Weus
CCD
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RMS
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# name RMS Polynominal

Z01 Piston 1/~/2 1

202 Tilt X 1/2 ECcos ©

Z03 Tilt Y 1/2 Esin ©

704 Defocus 1//3 2p? 1

Z05 AS 0/90= 1//6 pZcos 20

706 AS 45° 1/V/6 p’sin 20

707 Coma X 1/2~/2 Bp® 2p)osO

708 Coma Y 1/2~/2 Bp® 2p)sind

09 3rd SA 1//5 6p’ 6p° 1

710 | 5th Trefoil X | 1/2/2 p3cos 30

711 | 5th Trefoil Y | 1/2+/2 p%sin 30

712 5th AS X 1/~/10 (4p* 3p?cos 26

713 5th AS Y 1/~/10 (4p* 3pHsin 20

714 5th Coma X 1/2+/3 (10p° 12p® 3p)cos ©

715 5th Coma Y 1/2~/3 (10p° 12p° 3p)sin ©

716 5th SA 1/ 20p° 30p! 12p% 1

Z17 | 7th Tetrafoil X | 1/+/10 pcos 40

718 | 7th Tetrafoil Y | 1/+/10 p’sin 40

719 | 7th Trefoil X | 1/2+/3 5P° 4p3cos 30

720 | 7th Trefoil Y | 1/2+/3 5P° 4p°%sin 36

721 7th AS X 1/~/14 (15p° 20p* 6p?)cos 20

722 7th AS Y 1/~/14 (15p° 20p* 6p?)cos 20

723 7th Coma X 1/4 B5p’ 60p° 30p° 4p)cos ©

724 7th Coma Y 1/4 B5p’ 60p° 30p° 4p)sin ©

725 7th SA 1/3 70p® 140p°% 90p* 20p% 1

726 | 9th Pentafoil X | 1/2~/3 p°cos 50

727 | 9th Pentafoil Y | 1/2+/3 Psin 50

728 | 9th Tetrafoil X | 1/+/14 (6p° 5p*cos 40

729 | 9th Tetrafoil Y | 1/+/14 (6p° 5p*sin 40

730 | 9th Trefoil X | 1/4 (21p’ 30p° 10p¥cos 30

731 | 9th Trefoil Y | 1/4 (21p’ 30p° 10p¥sin 30

732 9th AS X 1/3+/2 (56p® 105p° 60p* 10p?)cos 20

733 9th AS Y 1/3/2 (56p°® 105p° 60p* 10p?sin 20

734 9th Coma X /25| (126p° 280p’ 210p° 60p° 5p)cos O

735 9th Coma Y /25| (126p° 280p’ 210p° 60p° 5p)sin ©

736 9th SA UV11| 252p" 630p° 560p° 210p* 30p% 1
9
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Term Description Magnitude Angle
Z,-2Z
. 2 2 1| £3 8
Wll Tile \/(Zz _227) +(Zs _228) tan (Zz _227J

2 2
W, Cocus 27,67, 22 +7:

2 2 l Z
W,, Astigmatism +2\/Z5 + 2, Ztant [ Le ]

Focus

VA
W, Coma 3JZ2+22 tan _1(2—8]
7

W, Spherical 67,
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2.1.
2.2.
3.1
400 900 nm
@20 35 mm
Tilt +0.2 deg
Focus +20 Aoy
10 M\ | 30 9  n=300
0 24 dB
1/100,000 16
MAX10 Hz
IEEE1394b IEEE1394a (iLink)
DC +8 +30 \
2.8 w DC+12V
0 +40
-10 +60
44(W)x33(H)x75(D) mm
160
11
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3.2.
S-cube
CD

CD
IEEE1394b
IEEE1394b

IBM PC/AT
XGA 1024 768 SXGA 1280 x 1024
12
PC
IEEE1394b I/F
Option IEEE1394b
. Connector
IEEE1394b
Option
, USB port S-cube
i o Optical Head
Desktop PC "
Option
3.3.
IBM PC/AT

0OS Windows XP, Windows Vista, Windows 7
CPU Intel Core2 Duo 3.0GHz
2GB
100MB
CD-ROM
XGA 1024 768
IEEE1394 IEEE1394b 9 1
USB USB2.0 1
Windows Windows XP®

12
SURUGASEIKI CO., LTD.



Doc. No.SG09-0051-003

41.
PC IEEE1394b
PC IEEE1394b PC
CD PC
PC USB
IEEE1394bCable
*Qption
| .
&= Optical Head
—— To USB port >
Monitor Desktop PC
X Dongle ke
*Option *Qption gle Key
42.CD
CD
1 S-cube

2. HASPSetup

3. S-cube API installer
4. S-cube Setup

5. ZCLSetup

5.->2.->3. (or 4)

|'".-_) & 10 2010 [E:)
Fie  Edl Yew Faworbes ook e
Qi - Q) - (F P [ rkien [F]-
raddress {23 1 v B o

Files Currently on the O

5
0
i

LD Writing Tasks
(7] Wit these Fles bo D ,.-j [LozET

»

File amd Folder Tasks

.
) .Ig HASSatue
&) Fublish this fokder to the .
Wb -

Jad Share this Foder !ﬂl Seoube AP irstaber

Other Flaces ] i - e
§ My Computer . g
) My Dexuments '

A

[ Shared Documents loeho
S My Nekerork Places o
Debaile =
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4.3.

S-cube

(1) IEEE1394

IEEE1394
@)
"ZCLSetup.exe"( )
ZOLSetup ................
Setup Launcher
B e
3) 0S [OK]
Choose Setup Language ﬁ
H Select the languane for thiz installation from the choices below.
English [United States) |
e <
1 [ 0K ] [ ; Cancel ]
4) [Next]
F5/ZCL-1 Driver Library and ActiveX Control - InstallShield Wizard =]
Welcome to the InstallShield Wizard for 2CL-1
Driver Library and ActiveX Control
The Installshield{R) Wizard will install ZCL-1 Driver Library and
Activex Control on your computer, To continue, click Mext,
WARMIMG: This program is protected by copyright law and
international treaties,
Cancel
(5) [I accept the terms in the license agreement] [Next]

#5/ZCL-1 Driver Library and ActiveX Control - InstaliShield Wizard 3]

License Agreement

Please read the following license agreement carefully,

All software content in this file is subject to the following license g

Sony United Kingdotm Limited ("Sony™) owns the accompanying
development software and documentation (" Software™. This hcense
governs use of the Software and your use of the same constitutes
acceptance of this License.

Tou may use the Software for any commercial or non-commercial
purpose, inchuding distributing the camera driver and derivative works, but %]

(1 accept the terms in the license agreement:

(1 do not accept the terms in the license agresment

Inistallshield

=R R
[ < Back " et = ]I [ Cancel
N

14
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(6)

M1

® [

€1

(0]

[ (NI

#5/ZCL-1 Driver Library and ActiveX Control - InstaliShield Wizard 3<]
Customer Information
Please enter your information,
T e - T T T T T T T T T T T e s T e T Y
1
IIName
e J
Srfarzatom = - T T T T T T T - s s s s s == Y
IlOrganization 1
— e e e e e e e e e e e e e 7
Inistallshield
PN
<gack || Mext= | [ Cancel
A 7

[Next]

ﬁ ZCL-1 Driver Library and ActiveX Control - InstallShield Wizard

Setup Type

Choose the setup bype that best suits your needs,

Please select a setup type,

Al program Features will be installed, {Requires the most disk.
space. )

Choase which program Features you want installed and where they
will be installed, Recommended for advanced users.

Installshield

< Back ][ Mext = ] [ Cancel

ﬁ ZCL-1 Driver Library and ActiveX Control - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation,

Click Install to begin the installation.

IF vou want to review or change any of vour installation settings, click Back, Click Cancel to
exit the wizard,

Installshield

X]

———— -

<Back i Instal |l [ Cancel
3 >

15
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O [

(10)

(11)
zcL

@)

ﬁ! ZCL-1 Driver Library and ActiveX Control - InstallShield Wizard m

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed ZCL-1 Driver
Library and Activer Control, Click Finish bo exit the wizard,

Cancel

[ ™I PC

%’ ZCL-1 Driver Library and ActiveX Control Install... |

D ou must restart your syskem for the configuration
\]\) changes made to ZCL-1 Driver Library and Activel
Control to take effect. Click Yes to restart now or Mo if
wou plan to restart later,

FrAME  HRPEA FTO ALHH)
- = S =

IDE ATA/ATAPL IO -3
TUSBTURiverzalSatial Bus) Jh0-5
[=- B8 Zerkuman ZCL |

-E8 7CL Driver I

i I

9 TPk

B, ok BT BEUY -4 D0b0-3
B UATL T

e TAD BT

B T PHEIR

BB Ao 0-40 PHIA

8 b1 =T A= A TR

-

S -k (COM £ LPT)
o) RIACEDEMORA T THAR,
tzH

16
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4.4. HASP

@

)

©)

CD
HASPSetup.exe

Ha&s5Paetup e
XE

[Next]

i# HASP SRM Run-time Setup

_ . Welcome to the HASP SRM
HASP Run-time Installation Wizard

It iz strongly recommended that you exit all Windows programs
before running this setup program.

Click Cancel ta quit the setup pragram, then close any programs
you have running. Click Mest to continue the installation.

WwARMIMG: This program is protected by copyright law and
international treaties.

Unautharized repraduction ar distribution of this pragram, or any

partion af it, may result in zevere civil and criminal penalties. and
will be prazecuted ta the masimumn extent paszible under law.

Aladdin

SECUMING THE GLORAL VILLAGE

Cancel

[Next]

i HASP SRM Run-time Setup

Ready to Install the Application

Click Mexst to begin installation,

Click the Back button ta reenter the installation information or click Cancel to exit
the wizard.

Wise Installation \Wizardg

\| Cancel

17
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©

HASP

[Finish]

% HASP SRM Run-time Setup

Aladdin

HASP SRM Run-time has been
successfully installed.

The HASP Bun-time Environment uses port 1947 to
communicate with local and remote components.

If you use a firewall, ensure that it does not block

this port.

Click the Finish button to exit this installation.

18
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4.5.

@

&)

©)

S-cube Setup.msi

CD

a-cube
Setup.msi

[Next]

Doc. No.SG09-0051-003

‘]55 S-cube English

Welcome to the S-cube English Setup Wizard

The inzstaller will guide pou through the steps required to install 5-cube English on your computer.

WARMIMG: Thiz computer pragram iz protected by copyright law and intermational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penaltiez, and will be prosecuted ta the maximurm extent pozzible under the law.

Cancel

[Browse]

ﬁ-‘s-cuhe English

Select Installation Folder

The inztaller will install 5-cube English to the following folder.

To install in this folder, click "Mext". Toinstall to a different folder. enter it below or click "Browse'.

Folder:

C:M\Program Files\SURUGAMS -cube Englizh' Browese...

Cancel ] ’ < Back ] : | Mest = ‘I
7

19
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(4) [Next]

ﬁ! S-cube English

Confirm Installation

The inzstaller is ready to install S-cube English on your computer.

Click "MNext" to start the installation.

Cancel ] ’ < Back ] : [ Mext> i
7

()

‘ﬁ's-cuhe English

Installing S-cube English

S-cube English iz being installed.

Pleaze wait...

Cancel < Back Mext »

20
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(6)
[Close]

'S cube English

Installation Complete

S-cube English has been successfully installed.

Click "Close" to exit.

Cancel < Back

21
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4.6.

S-cube
S-cube

Add or Remove Progran

Change or

Remove
Programs

o)

Add Mew
Programs

(=

Add/Remove
Windows
Compaonents

@

Set Program
Access and
Defaults

Currently installed programs:

& LG CyberLink LabelPrint

e for support inform

@ LG CvberLink PowerzGo

m Ltz CyberLink PowerBackup
(D LG CyberLink PowerDVD

@ Ltz yberLink PowerProducer
é;-) L5 CyberLink YouCam

@ Lz 20D Auka Firrvare Update
0 LG Power Tools

‘ﬁ'ﬁ! Microsaft \MET Framewark 2.0
._3, MWIDIA Display Control Panel
<2, WWIDIA Drivers

@23 WWIDIA nYiew Deskkop Manager

‘ﬁ'ﬁ! MWIDIA Performance Drivers

our computer,

[] show updates

Doc. No.SG09-0051-003

(thange,l'Remnw\;

Size  124.00MB

Size  12.08MB

Size  56.06MB

Size  167.00MB

Size  72.41MB
Size 0.96MB
Size  14.58MB
Size  55.37MB
Size  63.40ME
Size 1.18MB
Size  11.0YMB

Size 4.22MB w

22
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USB

4.8.

_>[
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4.9. Master
4.1. S-cube PC S-cube
4.10.. Operator
49.1.
S-cube ”Operator mode”
”Master mode”
[Setup] -> [Login / Logout as Master]
E SURUGA S5—cube Gonfirmation Password
File = Setup  Wiewer Measurement
» Password
et :
FE_ Login/Logout as Master -
Ll

Main frame

"'jfmamjjasond" Enter

"Operator "Master"

|Frame rate : Ofps

1
.

|Frame rate : Ofps

A}
Masker |

[Setup] -> [Edit Parameter]

-

43 SURUGA S—cube

File = Setup  Wiewsr Measurement

Edit Parameter
Edit Mask

d )
Login/Logout az Master -
43 £ Set Paszword

24
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49.2.
Spot view 5.6.Setup
ND
[Measurement] -> [Run] Tool bar  Run
[Setup] -> [Edit Parameter] Setup Spot view
[Camera] Shutter Speed box (A) Spot view
Peak Level Saturated Pixel Peak Level 255 Saturated
Pixel 5000
Spot #
A
S-cube Threshold
Saturated Pixel 5000
rﬁ ]
HE ¢« 2 =@TC O
" con Tast J v on Jenal LALT | um F P deg Caliorabon Lisabie Wiarelanght:  658.0 nm Matk: L[usabla
Peak Level 35 L-sbln abaary harv S Paamsin
Bal Piwil & 49345 [r—— Camein Light Simnrn Imings Prnesasieg Olutpud Jluigrreni
Sam# NTAT
PL Phel® Spow G 000 22 i)
Shudies Speect |': T am -;: [meee]
1 P
1 f=) Fidad Canles
1 () Diedarted Center
: bt nomn
! .00 Uk, | | Larerl
Franne rate © L0 Fps Madtar
25
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B.
S-cube Peak Level 255
r -
A
H o G @TcC kO
‘ onTesl | & :ondenal Limi um F PY T deg Calibrabon: [isabba | Wawelanght:  E658.0 nm Maek: [usabla
& T& ]
_____ Peak Leved 141 Lsblnatuny e ]
Bl Plwil # o (Zrrwrral Cameia Light Sinanrn Image Pinesasing gt Jluigrreni
Sool# NTANT
PL Phal® Spol# Gt 000 22 140
265 S0O0 BIS
I ™1
Shuairr Spewst A0 P2 [maes]
= Foeed Cantes
S Digbacied Center
il f ]I " n.ann
Hlli ||| “ "l 1 j"Hl |||. ||H ||l| | u|1-| o ona u; | [ s
JUll NI .Ll Il OYUUTTOIYTIRIL ! :
Iranme rate - LL2 Fos Madtar
C.
r -
A
H o G @TcC O
‘ onTesl | & :ondenal Limi um § BT deg Calibrabon: [isabbe | VWawelenghl: G580 nm Maek: L[usabla
- -
A | &
Peak Leved 5% Caklnalnm G ]t Faamelm
Bl Plwil # a1 Gernal Canmera Lighi Seaxee Image: Proce=aing Cluatpuast Jurigemeni
Sool# NTANT
PL Phel® Spo# Goan 0.00: 3 1)
Shisties Sperd 400 = Imane)
] ! =) Fiead Cantes
i S Dgbacied Center
il 1 =
frhh Jl " HEH o onn [ LCansrd
I o rate - L% Fos Madtar
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49.3.
[File] -> [Open Calibration file]
Open Calibration file 42.CD
’Calibration file” [Open]
Calibration file”
Calibration
S-cube  ”Default” MLA Zernike
MLA
Calibration file”
Zernike
Open Calibration file B>
£ SURUGA S-cube ittt K>
Look i | (=5 000SCalibrati |» : s
File Setup View Measurement Calibr st e i ©
. ) o_oog—oiog.c@
Open Parameter file a Ti C \__3 1= 0005-0550. clb
Save Parameter file o 1 un My fetenl
Sawve Measurement Data — ®
Desktop
Cpen Calibration File )
iy
% My Documents
Open Mask file
p ig
Iy Computer
Exit -. - =
.% F?Ie hame: ! |V_| [ Open ]
MyNetwork  Files oftype: | S-cube CLB File [*.ch) [w] [ Cancel |
A Setup
| General | Camera || LightSouce | Image Processing Output | Judgment
' Calibration | Galn.-"EIffset Parameter

| Calibration mode
[ () Default ‘4
l (%) Calibration file ,

IIzer infomation on calibration

W avelength an

(1] ” Cancel H Apply ]

27
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494,
9
Threshold 40
”Spot view”
5.6.4. Image Processing
s —
A Setup 5]
| Calibratian " Gain/Offzet — || Farameter |
| General || LCamera || Light Source Image Processing | Output || Judgrment |
IJse frame avaraging Threshald: [ Eni Pl
N[ o
- Center af Aperture —~ ~dperture Size -
{®) Fix () Ao () Circle ) Rectangle
® | D_Dlii [rrn] Lary | 3:_D-D_:[mm] W | 5Ei|rnrn]
it | D.Dl:li [mm] H | 3 'r-il:'!|r|'|“'ll
[]Use auta aperture size
[] Use mask
(] ] [ Cancel ] l Apply ]
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49.5.
5.6.5. Output
A Setup
i._.._. Lalibration ol Gain/Offsst _..__ . FPaamster
| Gemeral | Camera | LightSource || Image Processing | Output | Judgment |
Lrut Senal Data
@ O () Manual (5 Auta
Farmn Interval: 25I:Ii[ms]
© Py (O RMS
Mumber of Times:
Angle W= | 'IEIEIEI
* deg ) mrad 7 min
File Olutput
) Simple (%3 Full
4 ] [ Cancel ] [ Apply
4.9.6.
Max Min
High Low 5.6.6.Judgment
-~ — —
£ Setup
. Calirafion el Gain/Dffset L Pasmeter |
| Gemeral | Camera | LightSource |  Image Processing | Output Judgrnent
15/ 1) Name Min|  Low|  High|  Max|[s] [ Abemation
(W | W [Zo2 T 1.000 BECEEEE || ©2emie
O [0 203 Tiey 1000 0300 0300 1.000 (0 Seidel
Z04 Facus 0100 0080 0050 0100 | (O Totl
Z05 45 0490 0100 0050 0050 0100
Z06 AS +/-45 -0.100 -0.050 0.050 0100
Z07 Coma 0100 0050 0050 0100
W v | Z08 C Y -0.100 -0.050 0.050 0100
-
F] Z09 3d 54 0100 000 0050 0100 :
[®] Z10 Trefoil 7 0100 -0.050 0.050 0100 Fazte Al
O Z11 Trefail Y 0100 0050 00SO 000
O 712 GthAS ¥ 0100 0050 00s0 0100
] Z13 Bthas Y 0100 0050 00S0 0100
& Z14 Sth Coma 0100 0050 0050 0100
1 [# 715 FthComa 'y B O 150 n 1m0
[ (] 4 ] [ Cancel l l Apply ]
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49.7.
20

[OK]
[OK]

[Setup] -> [Parameter]
[><]

5.6.9.Parameter

p—)

Esetwp =)

| General || Camera || Light Source || Image Processing || Dutpu_t || Judgment |
| Calibration [ Gain/Dffset | Parameter

# | Parameter key name ([
N
nz
03
04
05
1]
o7
na
03 m
10

11

12

13

14 I—i]

B

ok || Caredl | 2o

5 !

Parameter key registration ﬁ

Parameter
@l From current parameter

{:} From parameter file

Parameter key name: | abc |

! O ] ’ Cancel ]
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49.8.
5.17.
Save Measurement Data  5.18.Save Serial Data
[Menu] -> [File] -> [Save Measurement file]
[OK] Csv
Auto  Manual 2 [Menu]
-> [Setup] -> [Output]
(Auto)
(Manual) [Add on Serial data] Operator
1
4.9.9.
Master
Operator Logout
Menu bar  [Setup] -> [Login / Logout as Master]
Logout

Master Mode Logout
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4.10. Operator
410.1.
Run Spot view
4,10.2.
Judgment
Parameter Parameter Pull down Parameter

Product Name
Serial Number
Comments
“Register” ”Register”

5.9.Judgment

A B

a Judgment = a Judgment

Parameter T:ENnne) |:_l Paramater T:ENnne) Iz_l
Product Product

Serial . Serial

Comments Comments

L
\ /4

Save Run Stap Run Stap

4.10.3.

Run

4.104.

Save
OK

4.10.5.
Stop
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411,

411.1.

5.5.

4112

5.6.

4113

5.6.

Doc. No.SG09-0051-003

1.06 mW/mm? 3uW  @3.0 mm
180 300

0.1 msec 10 msec
80 300
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5.1. Main frame
S-Cube

‘A SURUGA S-cube

BEX)

[File. Setup  View Measurement  Calibration  Window  Help ]4— (1) (Q)
= e = N
(R & XHE=QTC/bH] |e—(2) N
@ onTest | @@ conSerial | Unit:  pm J PY @ deg | Calibration: Disable | Wavelenght: B58.0 nm | Mask: Disafle |
A Spot view '
Feak Level 0
Sat Pixel # 0
Spot# 0/
PL Pixel# Spot#
() Fixed Center
) Delected Genter
X 0.000 |
i 0.0o0
Frame rate : 0 fps Operator
34
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Doc. No.SG09-0051-003
(1) Menu bar
S-cube
5.2.Menu
(2) Tool bar
5.3.Tool bar
(3) Information bar

5.4.Information bar

(4) Spot view window
S-cube [><]

5.8.Spot View

(5) Status bar

Operator Master
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5.2. Menu

5.2.1. File

M

Setup  Wiew  Measurement  Calibration  Window

Cpen Parameter file
Save Parameter file

Save Measurement Data

&dd on Serial Data

Save Calibration file !

Cpen Mask file
Save Mask File

Exit

OTG kO

al | Unit:

pm

36
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@

)

©)

4)

®)

(6)

(7

®)

©)

Open Parameter file
Parameter file

Save Parameter file
Parameter file

Save Measurement file

CSv

Add on Serial Data

Open Calibration file

Save Calibration file

Open Mask file

Save Mask file

Exit

37
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5.2.2. Setup

Login / Logout as Master

£ SURUGA S-cube

File = Setup Yiew Measurement Calibration  Sindow

A= | T G| O

-  Unit:  pm

. St pavr %-

(1) Edit Parameter

Setup
5.6.

(2) Edit Mask

5.7.

A Mask view

All
Stop Load Celact Delete Apphy
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(3) Login/Logout as Master

Confirmation Password

Doc. No.SG09-0051-003

"'jfmamjjasond"’
OK

Pazsword

r Logout m

Master Mode Logout

(4) Set Password

Change Password

Former Py | |

Mewy PAMY |

Check Mews PN |

ok || cance |

39
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5.2.3. Viewer

'5i SURUGA S-cube

File Setup Wiew Measurement Calibration MWindow  Help

Judgrment o F. n

Spak View

2D Aberration Map nit : hmo RV de
20 Intensity Map

Aberration Zernike

] ] Total | Seidel

Ajusk Tilk

Adjust Coma

(1) Judgment

(2) Spot View

(3) 2D Aberration Map
2D

(4) 2D Intensity Map
2D

(5) Aberration

L_ Zernike
L- Total/Seidel

(6) Adjust Tilt
5.10. 2D Aberration Map

(7) Adjust Coma

40
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5.2.4. Measurement

A

[ ———

File Setup Wiew Calibration  Window  Hel

PO
Stop

1

W onTest m { PY
o

B.

T

File Setup  Wiew Calibration  Window  Hel

1510385 il o
Csee

@ onTest |y L
i Start | End Seiral Data _

(1) Run
”on Test”
(2) Stop
(3) Start/End Serial Data
2 ”on Serial Test”
”Manual” ”Save”

41
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5.2.5. Calibration

£ SURUGA S-cube

File Setup %iew Measurement  Calbration  Window  Hel

H ok | Sk o= ﬁ Callimate %

W onTest | @ onSerial S PY
(1) Collimate
[Setup] -> [Calibration] [Calibration mode] Calibration file [User information on calibration]
Collimate
Calibration
Collimate

AR S-cube

(2) Point Source
[Setup] -> [Calibration] [Calibration mode] Calibration file [User information on calibration]
Point source

Calibration

Calibration

Point Source

—>
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5.2.6. Window
W
-cCupe

File Setup Wiew Measurement Calibration Help

FOEET B FT N

W onTest | @9 :onSerial | Unit:

Close all

(1) Cascade

) Tile

(3) Close All

43
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5.2.7. Help

£ SURUGA S-cube
File Setup Wiew Measurement Calbrakion indow Helpl}

EB ¢ XEEOT G FO| | "
sbout
W conTest | @ conSeral | Unit:  pm [ i o soar

(1) Manual
S-cube

(2) About
S-cube
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5.3. Tool bar

#1 SURUGA S—cube

File Setup Wiew Measurement

Calibration ‘Window  Help

R & xE=@T G +FAO

1)

)

©)

(4)

()

(6)

(7

®)

©)

W :on Test |‘ : on Serial Test | Unit: 2m £ Y/ dee |Ga|il:uratiu:un:

l-:I : Save Measurement file

E : Add on Serial Data

&

: Setup

G . Judgment

B Spot view

Spot view

i= : Zernike

Zernike

ﬂ : Aberration
Seidel

Th . Adjust Tilt/Focus
Tilt Focus

Co - Adjust Coma

Coma

45
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10) ¥ :Run

(11) a. Stop
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5.4. Information bar

&) 2) : 3) —A4)— {5) {6) :
W :onTest | @ :onSerial Test | Unit: A/ RMS # min Calibration : Enable Wavelenght : 3999 nm | Mazk : Dizable
(1) on Test
> @
->
(2) on Serial Test
> i
-> -
(3) Unit
Im orA PV or RMS deg or mrad or min
(4) Calibration
Enable Disable
(5) Wavelength
(6) Mask
Enable Disable

MLA
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5.5. Status bar

Doc. No.SG09-0051-003

Il\
“#ra{'ne rake ; 0 fps

(Al)ﬂaster ”

(1) Frame rate
[fps]

(2) Operation Mode
Operator

Master
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5.6. Setup
5.6.1. General
Setup [General]
A setup 5]
: LCalibratiar " Gain/Offset || Farameter i
General | LCamera || Light 5 ource || Image Proceszing || Output || Judgrment |
Window

(1E
Full zcreen mode

P (e ] N

(1) Full screen mode

(2) OK

©)

4 A

49
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5.6.2. Camera

Setup [Camera]

Ksowp [X]
|__ Calibration || Gain/Uffzet || Pararneter |
General Carnera | Light Source || Image Processing || Dutput || Judgment |
Gain: [ LL'I [dB]
Shutter Speed: | 2 3.00| = |2 [mzec)
(2 (A (5
\9) =) \Y)
(] 4 ] [ Canicel ] [ Apply
50
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(5) Gain
Gain 0 24[dB]

(6) Shutter Speed

(7) OK

®)

9) A

0.01 16000[msec]

51
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5.6.3. Light Source

A. Initial view

Doc. No.SG09-0051-003

[Setup]->[Light Source]

A Setup

1%

| Calibration
ek
| General | Camera |

Wavelength | BRE.0

Fropagation Pattern:
(%) Single Path

i) Double Path

Gain/Dffzet | Pararneter |

[
Light Source | Image Processing | Output | Judgment |

|s | [rm]

k. ][ Cancel ][ Apply

B. Wavelength Changing

A Setup

Calibration

GainOffset

Parameter |

| [General

'i Camera |

W avelength

Fropagation

E5E.0
A05.0
785.0
[Mone]
[Mone]
[Mone]

[Mone)
MNone

(%) Single

i Doublg

Light Source | Image Processing II_.EIutput [ Judgment_|

0k Apply

][ Cancel ][
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(1) Wavelength list

(2) Pull down
5 405 nm 658 nm 785 nm

(2) Pull down

B
(3) Add on wavelength list
B UnSetting
[<<] [Registration Wavelength]
[OK]
400 nm 1000 nm
Registration Wavelength
Wavelength; 6325 | [rm]
[ Ok ” Cancel ]
(4) Propagation Pattern
Single Path
Double Path
Double Path Single Path
(5) OK
(6)
) A

53
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5.6.4. Image Processing

[Setup]->[Image Processing]

Spot view
A Setup
i._.._. Caliratior: I — Gain/Dffset L . Parameter =
| General | Camera | Light Source | Image Processing | Output | Judgment |
|1z frame avaraging Threshold: ED; J2E5
N=|
Center of Aperture Aperture Size
(%) Fix (1 Buto (%) Circle {7 Rectangle
o EIEIEI [rorm] qr | 3EIEI[mm] Wi | {[rarm]
i 0.00] [rarn] H 3. 00| [rm]

[]Use auta aperture size

[]Use mask

k. ][ Cancel ][ Apply
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@

)

©)

)

®)

(6) Use auto aperture size

Use frame averaging

Center of Aperture

Threshold

1 255
Spot Viewer

Aperture Form & Size

18 6 mm

13 3.6 mm

(7) Use mask

Y +1.8mm
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5.6.5. Output
Setup [Output]
/
A. Initial view
A setup ]
| Calibration || Gain/Offset || __ Parameter _|
| General | Camera | LightSource | Image Processing | Output Judgmert
Idrit Senal Data
1) (3)
@ pm O (%) Manual (7 Buto
(2) ~Form |rterval 200 [ma]
= Py ) RMS

Murmber of Tirmesz

- Angle M= | 1000

) *) deg " rad 3 ity

File Output

() ) Simple %) Full

k. ][ Cancel ][ Apply ]

B. Setup for Auto Serial Data Saving

e (%]

| Calibration || Gain/Dffet || __ Parameter _|
| General || Camera || Light 5 ource || Image Processing | Output Judgment
Itk Sernial Data
@ pm O %) Manual (3 Ao

~Form |rterval §6) 260[mz]

@ry ) RMS
Murnber af Times

-Angle M= |W|

(%) deg 3 mrad ) min

File Output

3 Simple 3 Full

[ 4 ][ Cance| ][ Apply

56
SURUGASEIKI CO., LTD.



@

)

©)

)

®)

(6)

(7

Unit
um

Form
PV

Angle
deg

File Output
Simple
Serial Data

Manual
Auto

Interval

Auto
[msec]

250msec

Number of Times
Auto

1 10,000

RMS

mrad

86,400,000msec(24h)

min
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5.6.6. Judgment

[Setup]->[Judgment]

Doc. No.SG09-0051-003

A. Zernike
£ Setup .
. [Calbation | Giain/Dffset o Peameter |
| | Camera || LightSowce | ImageProcessing | Output [4 Judgment
(3)
©“TMinl T Low] | Highl  HMads :'T*Ee”a'“”” 3
] 1z o000 0500 o500 10000 | O Sedel |
1 1
| Z04 Focus 'A.000 0500 0500 1.0007 |1 O Tow ;
i | Z05 A5 0/90 ' 1000 D500 0500 1000 | N------- /
:: | 206 AS +/-45 | 1000 D500 0500 1000
11 [7]} 207 Cama: | L0 0500 0500 1.000
I [#] ! 208 Coma'y | -l000  0&00 0500 1000
= ! Paste (6
O :: ' Z09 3rd 54 1000 0500 0500 1.000
O :: L 210 Trefail % 1000 0500 0500 1.000 Paste &l (7)
Oy =211 Trefaily . 1000 0500 0500 1.000
1 1 1
[0 [ Z12 5thAs | 000 0500 0500 1.000 | FReset (8)
1
O :: 1213 5thAS Y | 4000 0500 0500 1.000 g)
1/ [1214 SthComax | -1.000 0500 0500 1.000
TV 715 S omay i neon s 1o LSave (10)
(] l [ Cancel ] [ Apply ]
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(1) Sum of Zernike coefficient
2D Aberration Map Zernike

Seidel/Total

(2) Judge of Zernike coefficient
Zernike

OK
NG

(3) Input box of (1) Judgment threshold
Zernike
Enter

Max :
High :
Low :
Min :

* : Min Low High Max
".0o1" "o

(4) Aberration
Zernike/Seidel/Total

(5) Copy

(6) Paste

(7) Paste All

(8) Reset

(9) Load

(10) Save

*CSV Csv
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B. Seidel

C. Total

Doc. No.SG09-0051-003

A Setup
| Calibration |I GainOffset ” _ Parameter [
| [General !i Camera | LightSource | Image Processing || Output [ Judgrnent

[JJd Hame tin Lo High | Aberration
m e o o T Oz
[] Focus -1.000 -0.500 0.500 1.000 | (2 Seidel
[ as -1.000 -0.500 0.500 1.0000 (73 Total
Coma -1.000 -0.500 0.500 1.000
[ET: 5 -1.000 -0.500 0.500 1.000

Pazte Al

[ 4 ][ Cance| ][ Apply ]

A Setup
| Lalibration |I GainOffset ” _ Parameter [
| General | Camera | LightSouwce | ImageProcessing | Dutput [ Judgment

[#]J] Mame Loy High | Aberration
A.000 0500 0.500 X | O Zemike
RS -1.000 -0.500 0.500 1.000 O Seidel
Par -1.000 -0.500 0.500 1.0000 | (&) Tatal
Strehl 0.000 0.250 1.000 1.000
Curvature -1.000 -0.500 0.500 1.000
it 4000 0500 D500 1.000
Tilk ' -1.000 -0.600 0.500 1.000 -
Paszt

Peak Level 0 180 285 285
Saturated Pixels ] ] 000 921600 Fazte Al

[ 4 ][ Cance| ][ Apply ]
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5.6.7. Calibration

A. Calibration setting (Default)

Doc. No.SG09-0051-003

[Setup] -> [Calibration]

A Setup

(X]

| Gereral | Camera

[ Light Source || Image Processing || kot || Judgrnent |

Calibration

Calibration mode
) Default
{3 Calibration file

| Gain/Offset | Parameter |

wiavelength on

Colimate

|Izer infomation on calibration

Fropagation length;

580 [Frm]

Faint zourze

8919 I.I:_ii (]

0k, ][ Cancel ][ Apply

B. Calibration setting (Calibration file)

| X

| General || Camera

|| Light Source || Image Processing || kot || Judgrnent |

Calibration

Calibration mode
) Default
{%) Calibration file

| Gain/Offset |[ Parameter |

W avelength on

) Collimate

|Izer infomation on calibration

Propagatian length:

E58.0 w | [rm)]

(%) Point source
811.00) [mm]

[ 4 ][ Cance| ][ Apply
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(1) Calibration mode

[ ]
Default : MLA

Calibration file :
***.Clb

(2) User information on calibration

562 )

(3) Select calibration file button
Calibration file Calibration file
Calibration file

[File] -> [Open Calibration file]
(4) Pull down for wavelength

* [Setup] -> [Light Source]
(5) Propagation length

100 mm 100,000 mm

B. (3)

Select CLB File
Look in: | (=) S-cube0125 v] 0% @

(=) 405nm_oooB(#s).cb
i [e=) e58nm_000B(#5).cb

My Recent
Documents

=
—

Desktop

\

by Documents

ty Computer
g File name: | i\'] [ Open ]
by Metwark, Files of type: iELB Files [*.clb] |v] [ Cancel ]
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5.6.8. Gain/Offset

Zernike

A. Gain/Offset setting

Doc. No.SG09-0051-003

A Setup
| General | Camera | LightSource | Image Processing ' Output | Judgmert
| Calibration | Gain/Dffzet [ Farameter [
[ Zemike name Gain Offset ||
Z02 Tilt 1_|:||:||:||:||I
[] z03 Tiky 1.00000 0.00000
] 204 Focus 1.00000 0.00000| =
[ Z05 &5 00 1.00000 0.00000
[] 206 AS +/45 1.00000 0.00000"—
[ 207 ComaX 1.00000 0.00000
[] Z08 Coma'y 1.00000 0.00000 _
Paszte
(] 209 3d 5A 1.00000 0.00000 -
[ 210 Trefail = 1.00000 0.00000 FPaszte Al
L1 211 Trefaily 1.00000 0.00000
[] 212 Gthas 1.00000 0.00000
[] 213 5thasy 1.00000 0.00000
[] 214 5th Coma 1.00000 0.00000
1 715 Fith Cama 1 AN A nnnnn ¥
0k, l [ Cancel I [ Apply ]
B. Direct Input
A Setup
| General | Camera | LightSource | Image Processing ' Output | Judgment |
| Calibration | Gain/Dffzet [ Farameter [
[ Zemike name Gain Offset ||
[] 202 Tilkx 1.00000 0.00000
Z03 Tiky 1.-_ummm
[] 204 Focus 1.00000 0.00000 =
[ Z05 &5 00 1.00000 0.00000
[] 206 AS +/45 1.00000 0.00000"—
[ 207 ComaX 1.00000 0.00000
[] Z08 Coma'y 1.00000 0.00000 _
Paszte
(] 209 3d 5A 1.00000 0.00000 -
[ 210 Trefail = 1.00000 0.00000 FPaszte Al
L1 211 Trefaily 1.00000 0.00000
[] 212 Gthas 1.00000 0.00000
[] 213 5thasy 1.00000 0.00000
[] 214 5th Coma 1.00000 0.00000
1 715 Bth Coma 1 OANNN n nnnan ¥
0k, l [ Cancel I [ Apply ]
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(1) Check box for enable or disable
Zernike Gain Offset
Zernike

(2) Input box of Gain
Gain
Enter
" FAE

ex.) 0.100 "1
llOllll

(3) Input box of Offset
Offset
Enter

(4) Copy

(5) Paste

(6) Paste All

(7) Reset

(8) Load

(9) Save

*CSV Ccsv
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5.6.9. Parameter

Setup

A. Parameter setting

-

| General || Camera || Light Source || Image Proceszing || I:Iutpu_t || Judgrment |
| Calibration | Gain/Dffsat | Parameter
Parameter key name ?

_

04 A

05 1

v

0&

07

I:IB

03 B |

10

11

12

13

14 ]

Ok, ] [ Cancel ] Apply
B. Parameter key registration
F by
Parameter key registration H
(B)Parameter
@ From current parameter
) From parameter file

| 1

Parameter key namtg:8 ahbc |

[ ok [ cores |
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(1) List of Parameter key name
Parameter key name

(2) Registration button
Parameter key

(3) Upper button
Parameter key

(4) Downer button
Parameter key

(5) Delete button
Parameter key

(6) Source of parameter
Parameter key
From current parameter
From parameter file ~ Parameter file

(7) Open file
Parameter file

(8) Input box of Parameter key name
Parameter key

Parameter key
Parameter key

66
SURUGASEIKI CO., LTD.

Doc. No.SG09-0051-003



5.7. Edit Mask

[Menu] -> [Setup] -> [Edit Mask]

£ Mask view

(1) l:.:.:.:':.:.i.‘.".i.:.:'l:l:':.:.:
I-*.I...'.". I".'...I'.
I-‘.I‘...l [ ) l.. ()
) Iﬁﬁ

oo
1000,

o%e’%

e e e

ole’e

1707070 0.

oYe e’ s

;h:-:-:-:-:-.-. 0.0 008 0008
atereln s s s e e ele e e e e e’e

©) () (6)
Stop Load celert Celete Anphy

—
N
~—

£ Mask view

-
(Uzjdate sl

Load Select

Apply

Delete ‘
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(1) Mask view

Zernike
Zernike
(2) Stop

(2) Stop

(3) Load

(4) All Select

(5) Deleat

(6) Apply

(7) UpDate
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5.8. Spot View

CCD 0 255

£1 Spot view

(4 g mimrarnimrmif e ar R e, Peak Level(3) 245

----------------

...... S F A SatPixel#(4) 4182
R AP PRI VPRI -  (O)317/317

............. PL. Pixal# EDDT#

..................
......................
...............
----------------
..................
uuuuuuuuuuuu

------------------
llllllllllll

------------------

--------------
iiiiiiiiiiii

----------------

------------------
-------------

||||||||||||||
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...................................
...................................

0.0oo0
b 0.0oo
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@

)

©)

©

®)

(6)

(7

®)

Spot Array Image window

Profile window

Peak level
80
Saturated pixel number
255
1
Camera  Gain

5000

Detected Spot humber

Indicator Area
Peak level Saturated pixel number

Select Aperture's Center

Aperture's center position

Shatter Speed

Detected Spot number
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5.9. Judgment

Zernike Seidel
Parameter file

[Menu] -> [Viewer] -> [Judgment]

F'arameter(Zi)_(BEfaLllt)

v

Product (3)
Serial 4)

Comments ((5)

(6) FReaiste

i I

Save Run Stop
71
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(1) Judgment view

*Zernike Seidel
OK NG

(2) Select box of Parameter key

Parameter key

None

Default

(3) Input box of Product name

(4) Input box of Serial number

(5) Input box of Comments

(6) Information Registration key

® 6

(7) Save measurement file

(8) Run

(9) Stop

Pull Down

Parameter key |{Mone)

30

30

30

Enable
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5.10. 2D Aberration Map

2
[Menu] -> [Viewer] -> [2D Aberration Map]

£ 2D Aberation Map
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(1) Intensity view (Y )

)

(3) 2D Aberration Map
2D

(4) Intensity View (X )

X
3)
X

()

Manual
(6)

Color  Gray Scale

()

Manual
©)

Auto  Manual
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5.11. 2D Intensity Map

2
[Menu] -> [Viewer] -> [2D Intensity Map]

AW Intensity Map

/ Mllh-_“‘h.

- -

_______ -
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(1) Intensity view (Y )

)

(3) 2D Intensity Map
2D

(4) Intensity View (X )

X
3)
X
()
Manual
(6)
Color  Gray Scale
)
Manual
©)

Auto  Manual
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5.12. Zernike Coefficient

Zernike

[Menu] -> [Viewer] -> [Aberration] -> [Zernike]

Doc. No.SG09-0051-003

41 Zernike Coefficient

i
I3
T4
5
25
44
o
i
[l Z10
V1211
[v]Z12
V213
?_iu
[F]215
V1316
217
?_i“IE!
[F]Z19
[¥] 420
[7] 221
[v] 422
[7] 723
[v] 224
.?_izﬁ
[7] 226
[ 727
[v] 228
;'_izg
[ 720
[¥] 231
[¥] 23z
] 233
[V] 734
[¥] 235
e

fernike Coefficient
(_11 # name

2)Value Indicator Signal
'.;_.[I:'_'."_JJ'MUn_ N C . Julal{\@).\
Tilt () _n.opzg - X
Tilt | 0.0047 *,
Defocus 0.0003 " ¥
AS 0/80° ii
AS 45° &'
Coama =
comay
Ird SA
5th Trefoil %
5th Trefoil
Sth A3 ¥
Sth &S Y
ath Coma X
ath Coma
5th S4

7th Tetrafoil X
Tth Tetrafoil v
7th Trefail X
7th Trefaoil ¥
7th AS X
fthAS Y

Tth Coma ¥
Tth Coma ™
7th SA

Sth Pentafoil ¥
Sth Pentafail v
Gth Tetrafoil X
Gth Tetrafoil v
Sth Trefail X
Sth Trefail ¥
Sth AS X

Sth AS Y

Gth Coma X
Gth Coma ™
Sth SA
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(1) Check box for Judgment

Zernike
* [Setup] -> [Judgment] -> [Zernike] J
(2) Unit

[Setup] -> [Output] -> [Unit]

(3) Zernike Measurement value
Zernike coefficient

(4) Indicator
Zernike coefficient
[Setup] -> [Judgment] -> [Zernike] 5.5.5.

(5) Signal
Zernike coefficient
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5.13. Aberration
Seidel

[Menu] -> [Viewer] -> [Aberration] -> [Total/Seidel]

Doc. No.SG09-0051-003

41 Aberration H
Total Aberration Value Indicator Signal
___hame __________ ml_win. Ma _ _
1
(D1 Py (REETR— — —r
\[7] RMS 00066 I @)
Seidel Aberration [Mag] - _ _[yn] —————————— -
@i it 0.0208 IR
1 1
i[¥] Focus -0.0031 T B
1 1
L] AS iR R— -
\[] Coma 0.0265 I
1 1
[ 5A -0.0023 I

)

4)

Q)

N e e e e e e e e e e e e e e e e e e e = e

O it 86 1 '
. 6.1 , *\ b |
| Coma -99.9 t I

ED Strehl Ratio
] Cungature g
/[ Tilt

1

1] Tilt Y

_____________________________________

- e e e e e e e e e e e e e e e e e e =
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(1)
PV RMS

(5.11.)

* [Setup] -> [Judgment] [Zernike] J

(2) Seidel
Seidel

(3) Seidel
Seidel

(4)
PWR RoC

* RoC

®)
Peak Level MAX
Saturated Pixel #
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5.14. Adjust Tilt

Tilt  Focus
[Menu] -> [Viewer] -> [Adjust Tilt]

Doc. No.SG09-0051-003

A Adjust Tilt

2595 5000

JiltTolerance= <

.Eul:.l_L'a_'I'nLe:a.n.cg

oooon )i (f@gh oso0 )i(Blgh 0500 :
1 1
0.0002 ::an -0.500 :: Low  -0.500 !
|1 High 0500 1 !
| Low  -0.500 1 ]
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@

)

©)

4

®)

(6)

7

®

Coma Z71 78 AS Z5 76
[OK] [NG]
MAX
Spot view
ON OFF
Tilt
Tilt
[Setup] -> [Output] [Angle] [deg]/[mrad]/[min]
72,73
Focus
Focus (Z4)
[Setup] -> [Output] [Unit] [Form]
Tilt
Tilt
Tilt
Tilt
Focus
Focus
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5.15. Adjust Coma

Coma
[Menu] -> [Viewer] -> [Adjust Coma]

#1 Adjust Coma

255 5000

Peak Saturate ~ GOma-—— - < LCnma Tolerance — AS Tolerances

Level  Pixel ! :l@ -0.0224 ‘..’%igh 0.500 ‘.:/(é-jigh 0.707!
| 0.0053 olow  -0.500 ;o Llow  0.000!
"""" ! L High  0.500 | !
_________ | 1! 1|l
3) — e [T ,
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(63)
Coma Z7 78 AS Z5 76
[OK] [NG]

@
MAX
Spot view

©)
ON OFF

(4) Coma
Coma Z7 Z8

(5) AS
AS /(254269

(6) Coma
Coma

(7) Coma
Coma

(8) AS
AS
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5.16. Password

Q) [Setup] -> [Set password]

Change Password

Farmer PN |
My Py

Check Mew Py

. DK i ] ’ Cancel

(2) Former P/W
" jfmamjjasond "'

(3) New P/W  Check New P/W

(4) [OK]
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5.17. Save Measurement Data

[File] -> [Save Measurement Data]
‘Save Measurement Data
Save jn; |If-‘_"jS-cube |ﬂ QT e m

ty Recent
Documents

"-L_‘_'

Deskiop

ty Documents

@

My Computer
g File name: | |1.| ’ Sawve ]
by N.etwork Save as ype: | S-cube Serial Data File [* cav) |i| l Cancel ]
[ (9)] Ccsv
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] Microsoft Excel — 1111 M= X
H] pME REE FZTN BAD B0 WD FoROD b AliH -8 x
A2 - B
A | B ¢ | D E F | & | H &
L S—cube Meazurement Fila | —
3 |+Messurement Condition |
4 |Date/Time 2010/9/27 | 11:16:08 | [
o |Product Mame. Test |
B |Serial Mumber. Test |
F |Comments Test | | |
0 |Pixel Mumber 60860 | | ["
‘IBU Optical Path Single Path | | @Hlmnl’t Excal — 1111
Gain[dE] o —
11 |Shutter Speedims] o1 | ] wrAME BERE &T #AD 0 v
17 |Meazurment A [nm] 658 |
]I ﬁ Calibration A [nml [ 658 _ AZ * i
Fropagation Distance[mm] | 211 |
15 |Frame Awverage | LR u] | = i) L} | B | c | D
18 |Aperture Center Type Fized | | oy 2:“ =
1/ |Aperture Center[mm] ] o 0 | i 15 =
TH |Aperture drea Type Gircle | | ey zle —
TH |Aperture Area Size[mm] 3 | 100 217 -
200 |Unit sm | <18 =
21 |Format P | -;I{jl-.lg- Z13 —
27| Anele Unit dee , 185 220 -
A | alibration File Mame default | i zzl =
ﬁg Mask File Mame = | 105 g; -
ada] +Jdudgment Threshald —;I L0 |z24 -
27 |Zernike Term MIN Lo H [hAX _ 107|228 -
75 |22 -1 -05 05 1 OH | 228 =
20 |2z -1 -0§ 05| 1 L |27 -
i%l =4 -1 -05 05 1 H%:' g: -
25 -1 -05 05 1 4 -
a7 |26 = Y s | 1] REMET -
a3 |z7 -1 -05 05 1 T (251 -
g4 |zs = -05 a5 1 14 [z32 -
35 a9 -1 -05 o5 1 118 |22 -
g6 [z10 1] -5 05| 1 (116 234 -
35 jz2n -1 -05 05| 1 RENNET -
a0 |z12 -1 -0 05 1 TH |zz6 =
39 |z1z 1] -05 a5 1 14
4U 214 —1. -05 05 1 1;':' L, mmeenk R s+ H+4 44 44 44 Hi4 4 4
41 |z1s -1 0§ a5 | 1 -.]-.-1 Zartike Tarm I uguramanJdemant I
T S i Seaserie on
a1 {315 S T IR 23z 019075 0K ow
45 219 -1 -05 05 1 ] - 07 | OF, ar
I6 |ze20 =1 05 o5 | 1 120 |28 015087 O s[5}
7 201 =N -05 05| 1 & zr Oooas OF, L}
A5 |za0 - 0§ a5 | 1 ZH |Z= DAATOE OF ar
J9 |z23 -1 -05 05 1 24 |23 ~DFOTE MG ol
AT =T _0E ag | 1 130 210 -009794 OFK oM
5T |75 - 0§ a5 | 1 -]-\.d] |zZ11 O0E0IE DR ar
57 |ze6 = -5 05| 1 g 212 ~000I9T Ok, e
53 |z -1 -05 05| 1 adzz a1 oK oM
54 |zas = 05 a5 1 =4 214 004435 OF [a[7]
55 |zea =k -0%§ [ 1 153k |z1s [ BB LT arl
KB |zz20 =1 05 a5 | 1 T30 |z216 -002071 OH arl
57 |z -1 -05 o5 1 g [z =000 OF, Qe
oo |z32 -1] -08§ 05 1 2H |zie -005247 Ok oM
od |z33 -1 -0 05 1 o (219 -007 443 Ok ]
G |z34 -1 -0 o5 1 140 | zz0 00E9E OF, o
61 |z35 -1 -05 05 1 I?L z ~004067 Ok, "]
G2 |z36 -1 -05 05 1 & |28 006161 OF, ar
63 | | | | Jd|zzz 001635 OF, oM
G4 [seidel Term TMIN Lo H (X [ 4|23 =001 775 0K okl
G5 | Tilt -1 -05 05 1 140 |zzn 009823 OF. or
G |Focus -1 -0§ 05 1 140 |z26 -O0620F Ok ar
G/ |as -1] -08§ 05 1 A1 |zer Qi 14 OF, arl
ES Coma -1 -05 0§ 1 g Ik -00311 oK or
Sh -1 -05 0§ 1 2 00154 | OF, okl
f0 | | | 150 |z:0 OneTeS O arl
1 [Total Term MIF Lo H TAX | T5T |23 -O00ATE Ok el
T2 |Pv -1 -05 a5 1 e |22 =003 18 | K, s}
Fd |RmMs -1] -05 a5 1 S |z =D S | OF, [}
;g Pur -1 05 05| 1 1gg 234 -003717 |OK "]
Strehl o 025 1 1 35 -0LBTHE OF, or
76 |Curvature -1 -05 o5 1 T5H |z:6 O01524 O aed
FF i x -1 -05 05 1 =3
o |Til -1 -05 05 1 2H |5 aidal Tarm B g e U ST
I |Peak Lewel o 180 255 | 265 [ WA 49558 MG
O |5 aturated Pixels o 0 5000 321600 160 |Fogus 3T339% MG
a1 TAT |as 026287 0K
02 |+Gain /O fset Correction B |Cioma 1 AU G
gd [Term Gain Offset Bd |5 -4 24647 NG
54 |zz = L]
o |23 - 1650 | Total Term P AU T ST N
of |74 1= TER [P g ml 516815 NG
dizs a 16 ¥ | Aras] oo ml L0LATE MG
g |25 = TEH | Fur] 2 m P -036151 OF
gy |z7 = TEH |Sirehl =374 6603 MG
a0 |zs I= 1 ALY | Curweturel 15 -033902 0K
1 |z = TFT Tl xldee] -0 015 OF
g7 |z10 I= 172 | Tt o degl ~0L1462 OF,
Sﬁ ;:; = 17 |Faak Lewl W5 OF
1= 1 74 |Satarsted Pomiz 563 OF,
g5 |z13 - 175 |Recim] -284393
| HE 714 = . 176
o4y MBS 1< 177
" 1./H
J7F ENLE
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(1) S-cube Measurement File

(2) (Blank)

(3) +Measurement Condition++++++++++t++ttttttttttttttttttttttt bttt bttt

(4) Date, YYYY/MM/DD, HH:MM:SS

(5) Product name

(6) Serial No.

(7) Comments

(8) Pixel Number ,960x960

(9) Optical Path ,““Single Path” or “Double Path”

(10) Gain [dB]

(11) Shutter Speed [ms]

(12) Measurement A[nm]

(13) Calibration A[nm]

(14) Propagation Distance [mm]

(15) Frame Average

(16) Center of Aperture Type “Fixed” or “Tracking”

(17) Center of Aperture Position [mm] X, Y

(18) Aperture Area Type “Circle” or “Rectangle”

(19) Aperture Area Size [mm]

(20) Unit “um” or " A"

(21) From “PV” or “RMS”

(22) Angle Unit deg” or “mrad” or “min”

(23) Calibration File Name

(24) Mask File Name

(25) (Blank)

(26) +Judgment Threshold +++++++++++++++++++tt+tttttttttttttttttt bttt 4+

(27) Zernike Term, MIN, LO, HI, MAX

(28) Z2, 499.999, +99.9999, +99.999, +-99.999
Z3, #299.999, #-99.999, #-99.999, #-99.999

Zi, #299.999, #-99.999, #-99.999, #-99.999

Z36, 99.999, 99.999, +99.999, #+-99.999
(29) (Blank)
(30) Seidel Term, MIN, LO, HI, MAX
(31) Tilt, #299.999, 99.999, +99.999, #+-99.999
(32) Focus, #299.999, 4-99.999, +99.999, +99.999
(33) AS, #-99.999, +99.999, +99.999, +99.999
(34) Coma, =#=99.999, 99,999, 99.999, +99.999
(35) SA, #-99.999, +99.999, +99.999, +99.999
(36) (Blank)
(37) Total Term, MIN, LO, HI, MAX
(38) PV, #99.999, +99.999, #+99.999, #+-99.999
(39) RMS, 99.999, +99.999, #-99.999, +99.999
(40) Pwr, #299.999, #-99.999, +99.999, +-99.999
(41) Strehl, 99.999, 99.999, 99.999, 99.999
(42) Curvature, 9,999, =9.999, +9.999, +9.999
(43) Tilt X, #9.999, #9.999, #9.999, #+9.999
(44) Tilt Y, 429,999, =9.999, +9.999, +9.999
(45) Peak Level, 0, 999, 999, 999
(46) Saturated Pixels, 0, 999999, 999999, 999999
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(47) (Blank)
(48) +Gain/Offset Correctiont+++++++++++++++tt+ttttttttttttttttttttttttttti+
(49) Zernike Term, Gain, Offset
(50) 22, #=99.99999, #-99.99999
Z3, #=99.99999, #4-99.99999
Zi, #299.99999, #-99.99999
736, #=99.99999, #-99.99999
(51) (Blank)
(52) +Measurement Result+++++++++tttttttttttttttttttttttttt bttt bttt +
(53) Zernike Term, Measurement Value [$Unit], Judgment, =
(54) 22, %99.99999, -, OFF
Z3, #99.99999, NG, OFF

Zi, #99.99999, ER, ON

736, +99.99999, OK, ON
(55) (Blank)
(56) Seidel Term (Magnitude), Measurement Value [$Unit], Judgment
(57) Tilt, #299.99999, OK
(58) Focus, #99.99999, NG
(59) AS, #-99.99999, ER
(60) Coma, #=99.99999, OK
(61) SA, #299.99999, NG
(62) (Blank)
(63) Seidel Term (Angle), Measurement Value [$Unit]
(64) Tilt, #99.99999
(65) AS, #99.99999
(66) Coma, #-99.99999
(67) (Blank)
(68) Total Term, Measurement Value, Judgment
(69) PV [$Unit], 2=99.99999, OK
(70) RMS [$Unit], #299.99999, NG
(71) Pwr [$Unit $Form], #=99.99999, NG
(72) Strehl, 99.99999, NG
(73) Curvature [1/m], #=99.99999, NG
(74) Tilt X [$Unit], 2=99.99999, NG
(75) Tilt Y [$Unit], #299.99999, NG
(76) Peak Level, 999, NG
(77) Saturated Pixels, 999999, NG
(78) RoC [m], #=99.99999
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1)
)
©)
)
®)
(6)
(7
®)
©)

S-cube Measurement File

(Blank)

+Measurement Condition++++++++++++++++++++++++++++++++++++++++++HHHH+++H+H+H+
Date, YYYY/MM/DD, HH:MM:SS

Product name

Serial No.

Measurement A[nm]

Unit “um” or " \”

From “PV” or “RMS”

(10) Angle Unit deg” or “mrad” or “min”

(11) (Blank)

(12) +Measurement Result++++++++++++tttttttttttttttttttttttH b+
(13) Zernike Term, Measurement Value [$Unit], Judgment, =

(14) 22, 4299.99999, -, OFF

Z3, #99.99999, NG, OFF

Zi, #99.99999, ER, ON

736, #=99.99999, OK, ON

(15) (Blank)

(16) Seidel Term (Magnitude), Measurement Value [$Unit], Judgment
(17) Tilt, #299.99999, OK

(18) Focus, #299.99999, NG

(19) AS, #99.99999, ER

(20) Coma, #-99.99999, OK

(21) SA, #99.99999, NG

(22) (Blank)

(23) Seidel Term (Angle), Measurement Value [$Unit]
(24) Tilt, 2299.99999

(25) AS, #-99.99999

(26) Coma, #=99.99999

(27) (Blank)

(28) Total Term, Measurement Value, Judgment
(29) PV [$Unit], 2=99.99999, OK

(30) RMS [$Unit], #=99.99999, NG

(31) Pwr [$Unit $Form], #99.99999, NG

(32) Strehl, 99.99999, NG

(33) Curvature [1/m], 2299.99999, NG

(34) Tilt X [$Unit], #299.99999, NG

(35) Tilt Y [$Unit], 2#=99.99999, NG

(36) Peak Level, 999, NG

(37) Saturated Pixels, 999999, NG

(38) RoC [m], #99.99999
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5.18. Save Serial Data

Doc. No.SG09-0051-003

[Measurement] -> [Serial Data]

Auto  Manual 2
(Auto)

(Manual) Add on Serial data Operator

‘Add on Serial Data

Save jn; |If-‘_"jS-cube |ﬂ QT e m

ty Recent
Documents

"-L_‘_'

Deskiop

ty Documents

@

My Computer

File name: | |1-| [

M

by Metwark, Save as ype: | S-cube Senial D ata File [*.czv] |i| l
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1)
A) S-cube Continuous Measurement File
B) (Blank)
C) Optical Propagation “Single Path” or “Double Path”
D) Gain [dB]
) Shutter Speed [msec]
F) Measurement Wavelength [nm]
G) Frame Average
H) Center of Aperture Type “Fix” or “Move”
I) Center of Aperture position [mm] X, Y
Aperture Type “Circle” or “Rectangle”
K) Aperture Size [mm]
L) Unit “um” or " A\”
M) From “PV” or “RMS”
N) Unit for Angle deg” or “mrad” or “min”
0O) Calibration file
P) Mask file

m

(&)
o —

/\/‘\/\/\A/\/—\A/\/—\/\/\A/\/—\A
~
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)

(
(B) Date
(C) Time
(D) Product name
(E) Serial No.
(F) Comments
(G) (Blank)
(H) Judgment
0] (Blank)
Q) P
(K) RMS
(L) Pw
(M) Strehl
(N) Curvature
(O) Tilt X
(P) Tilty
(Q) RoC
(R) (Blank)
(S) Tilt (Seidel Mag.)
(T) Focus (Seidel Mag.)
(U) AS (Seidel Mag.)
(V) Coma (Seidel Mag.)
(W) SA (Seidel Mag.)
(X) (Blank)
(Y) Tilt (Seidel Ang.)
(2) AS (Seidel Ang.)
(AA) Coma (Seidel Ang.)
(BB) (Blank)
(CC)z2

Z3

Z36

93

SURUGASEIKI CO., LTD.

Doc. No.SG09-0051-003



5.19. Calibration

Frame average
“Collimate™ “Point Source” 2
“Point Source” S-cube
Calibration mode
5.5.6.

A SURUGA S-cube

File Setup Wiew Measurement

HER ¢ XEEQ

Calibration  ‘Window  Help

Collimate

W onTest | W onSedal oo~ PY 0 de
) Collimate
5.1
OK
2 Point Source
0
500 mm
Z2 Tit-x  Z3 Tilt-y
100
OK
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50

“Collimate" S-cube

Calibration

OK

OK
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5.20.
Gain Value 24[dB] 0.0
Shutter speed 0.03 Value 16000.0[ms] 10
Wavelength 400 Value 1000[nhm] 658.0
Propagation pattern Single / Double Single
Value
Frame average Value 150 9
Center of aperture Fix / Auto Fix
Center X -1.0 Value 1.0[mm] 0.0
Center Y -1.0 Value 1.0[mm] 0.0
Threshold 1 Value 255 60
Aperture mode Circle / Rectangle Circle
@ 18 Value 6.0[mm] 3.0
W 1.3 Value 3.6[mm] 3.0
H 13 Value 3.6[mm] 30
Unit Hkm/ A Im
Form PV / RMS PV
Angle deg / mrad / min deg
File output mode Simple 7 Full Full
Serial data Manual / Auto Auto
Interval 250 Value 86400000[ms] 250
Number of Times 1 Value 10000 1000
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Aberration mode Zernike / Seidel / Total Zernike
Zernike MIN -99.999 Value 99.999 -1.0
Zernike LO MIN Value 99.999 -05
Zernike HI LO Value 99.999 05
Zernike MAX HI  Value 99.999 1.0
Seidel MIN -99.999 Value 99.999 -10
Seidel LO MIN Value 99.999 -05
Seidel HI LO Value 99.999 05
Seidel MAX HI  Value 99.999 1.0
Totall judgment threshold MIN -99.999 Value 99.999 -1.0
Totall judgment threshold LO MIN Value 99.999 -0.5
Totall judgment threshold HI LO Value 99.999 0.5
Totall judgment threshold MAX HI  Value 99.999 10
Total2 judgment threshold MIN 0.0 Value 1.0 0.0
Total2 judgment threshold LO MIN Value 1.0 0.25
Total2 judgment threshold HI LO Value 1.0 0.75
Total2 judgment threshold MAX HI Value 1.0 1.0
Total3 judgment threshold MIN -9.999 Value 9.999 -1.0
Total3 judgment threshold LO MIN Value 9.999 -0.5
Total3 judgment threshold HI LO Value 9.999 0.5
Total3 judgment threshold MAX HI  Value 9.999 10
Total4 judgment threshold MIN 0 Value 255 0
Total4 judgment threshold LO MIN Value 255 180
Total4 judgment threshold HI LO Value 255 255
Total4 judgment threshold MAX HI  Value 255 255
Total5 judgment threshold MIN 0 Value 921600 0
Total5 judgment threshold LO MIN Value 921600 0
Total5 judgment threshold HI LO Value 921600 5000
Total5 judgment threshold MAX HI  Value 921600 921600

Totall ;: PV,RMS,Pwr,Tilt X,Tilt Y

Total2 : Strehl

Total3 : Curvature

Totald :

Total5 :
Calibration mode Default / User
User Calibration File CLB
Calibration wavelength 400 Value 1000[nm] 658.0
Light source /
Propagation Distance 100.0 Value 100000.0[mm] 811.0
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Gain

-100.0 Value 100.0

10

Offset

-100.0 Value 100.0

0.0
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Opening of the S-cube API failed.

IEEE1394

Setting the parameters failed.

~~s-cube.pkr

Dongle not found.

USB
LED

Failed in the calibration by the collimated beam.

Spot View

Failed in the calibration by the point source.

Spot View
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TEL 054-344-0332 FAX 054-344-4551

110-0014
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TEL 03-6711-5011 FAX 03-6711-5018

r_l_ty_)illwww.surugaost.jp/ 569-0071

[eXe] TEL 0120-789-446
[eXe] FAX 0120-789-449
E-mail ost@suruga-g.co.jp

1-5-25 RJY 4F
TEL 072-661-3500 FAX 072-661-3622
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