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Dear Ophir-Spiricon Customer,
Thank you for your recent purchase of the BeamGage system.

At Ophir-Spiricon we strive to provide the highest level of
leading edge photonic measurement technology and service
possible. We hope that your experience with us is a pleasant
one, and anticipate the relationship we build will serve your
photonic measurement needs for years to come.

As a valued customer, your comments and opinions are always
very important to us. If you have any concerns, questions, or
comments, we sincerely hope that you will bring them to our
service department’s attention. We are ready to help with
everything from basic setup to working with you to find
solutions for your most complex photonics measurement needs.

Please let us know if there is any way we can be of service.
Thank you once again for your business and please let us know
if we can be of assistance.

Sincerely,

Ophir-Spiricon, LLC

Ophir-Spiricon, LLC
3050 North 300 West
North Logan, UT 84341, USA

Tel 435-753-3729
Fax 435-755-5231

www.ophiropt.com/photonics
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BeamGage DHE
XL ®IZ
FT7 4= A 34D LLC L—H B — AT F T A & BeamGage 13, EAi#4 72
Y7 R =TT, <w/LFaT O Pentium £ T Windows 7 LARED /XY 2 T A AT
HEC9, ERFFRITITREO®EY T7 .
» U— LD E EHE, m T 2D, 3D U T —FR
= Windows 7 (32/64) 33 X O LA OS I TR ATHE (64 By b 3—T g
PTCHEATE RN ATHY) |,
s KR L o TWVA DR IET VT Y AL D —AT7 07 7 A4 LOE
fiE AT
= LEIPHIC D72 D 1SO EAIEHH
» 3ODYEN U AEHEAT, 121 1SO &
» SER72ISO 77 v b by 7RI
= £2TOISO B — Al « B — AT EE P R— b
= 2D/1D fEHTIZKE L 1SO 38 L ORI 7 A7 ¢~ kD1 A3 Al RE
s ERSNTZ T 4 U RU LA T U RY— UL DT A7 Ky 7O A ZF
25 WTE
P FEAEETORENRT A—ZIZEALAGT A M ATHE
= USB, FireWire, Gig-E, Pyrocam % ¥ 48— k
LW E—A A= E—A VI 2 L—ZITLY ACFHMIAAEE (B — AR
—DIA 7 4 —N-AEY a2, LLC DOpHiE)
» JIERE R A7 4 — o NT — [ F A —Z ORIERER &)
» FHE=HI—THTTA N (7)) U4 FUEYR—k
» 2D 3 L O 3D THllfgi A — AN ATRE
» 7 A7 ROI X USB, FireWire, Gig-E %7 A 7 %R — k
» Pointing Stability (3 A RV v 7+ F ¥ — b EBAXO 7 +— L THT
» HEtAIALRIREZR 1 7 D 7 VR
» ERUEHET — 2 T 7 A )L T —~ > F HDF5 & CSV A — K
s Lo RHRAEO DO T AFAD Y —L
= LR— MERRY =V ; PDF 7 7 A L HRIERE R, B, REDH v b7
VR e_X—Z RAATHE
s NETA— " A—Y gy A F—Tx—RA 2LV YFE—h-m ha—L3H
e
» 2HITE/ ST A — X ORI DFELT
= G AZ LFR T 0T ADMER TRE
» QEREROE A N7 T AEKR
E— AT — A OO~ = a T B LA — R T R F
= AN 5 OHERE LA IE
» o JEEREIC LD ER R LT — X O r 723 AEE
» Ra—PHA R 7 LI~V THERESD Y
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BeamGage ¥ 2T LR
» 2B Y a2 BeamGage Y 7 bV =T
= FireWire, USB 7> Gig-E 1 A 7 (7 —7AF) [ SNHB N U T —7 v L4550
» v /LF 27 Pentium (2.00 GHz L) L) [FI% 2Ll £ PC, Windows 7 7>
Windows 10 XL —F g 7« v AT A
» |IEEE-1394a/b (FireWire) N A A X —T7 = —A ; Wik, v~V —Hr—F
HAHWNIPClI I— R TA VA F—/b
« VI T7 4wV -F vty b, AEY 256MB ff X
o l/NAEY 2GB, #i5t 4GB ULk
o fi/hN— BT 4 A7 22 & 458 50 GB, #£4% >100 GB
o MR T —F =4 F/IMRIBE 1440900
e CD-ROM KZ A4 7

% Windows Experience Index iz HE4E L 9 :

R TR b7 | TG T boT
Fatk v H— 4.4 4.7
A& U (RAM) 45 4.8
T5T7 49T R 35 3.4
Beb- U574 97 3.0 3.8
ETYNE Ty 5.0 4.0

FFav:
» W AT % 15D IEEE-1394 N Z2RT 57290 |IEEE-1394 /7
» Windows OS (Zxhis L7727 ) v & —
* LBS-300, LBS-100 & 2 WEID L—F B — LT v T 32 —4
= USB-TTL Pass/Fail {§ 547+ 2 > £ 7213 SP90060
FEAEDL—YTIE, A TBUVA~DATIOHNINZ Y OFENPLEL 720D F
T, WEOREIIHRICEIVES, AV a Tt —L-T vy T Rr—a D
TeoDOF 7T arEzHELTEY £9, EMTBHWEHhEZIN,
A TR
B A FHAARICONWTUTBEROEE SR E T,

Important: BeamGage A > X b h—/A 3 BHNISLTEHD Microsoft 7 v 75—
FBLXOY—ER- RNy 7Z2TA VA=V LTEBNTHINY,
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AKa—PF=w=a T ILDOFEN

BeamGage # AT 2RI Z DO H A REfis, L—W ' — AEFTELGRE L O
BeamGage OJFELDO AL BE L TS ISV, VAT LDy 7 v AIEM-LE
DIFRBIELATZADH LD TL X I,

BLIE EBEORY N7y HHAZEGT HEOFIES XOGFHZ A L — X217
ROTOD ) I EHHLET,

% 2% BeamGage DHEE WifF R, 2 hu—/L "R, A=a— HAT0H
TRy 7 AZOWTOFME I KOFHI OB OB FE, MERHRE T 5
TeODT 7 =y 72O LET,

I T M-V Aubk—T - [FE AT FERREOEEE R
ko — UREIC O W CEI L £,

FAE Ty AN, 74—~ b, HER BeamGage TAKEINDL T 7 A /LT
—<y FDE A TIZONWTIHRR, T 7 EBAFIREEGATZZNEOHE YT MZDNT
P L ET,

W5 FHE L—Fr— AT LSO MIEE DI 72 D B O LRI >N T
DO L' BeamGage €7 U > ZHHERE DRI 2TV E T,

FTOE NX—TFT4¥ay N—FT4¥ar BeamGage 7t 7= v aFMIHDb
R—=T v a UREREICOWCEA L £ 9,

ETEIRAF LA T 07 v g LT R BeamGage 7 A X L FE
— RO FEIZ DWW THBA L £,

F8E A— P A—Val AU F—Txz—R F—hA—Vvar AL H—Tz—
A a7z yya /LTl REZ: BeamGage A — F A —3 3 - — " Off
EIZOWTCE L ET,
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FLIE HEOEY Ty

ZLDIZDE®Z v a v &jHis BeamGage DIEEEZ I KERIERH T2 DI E/ i a v B a—
2 DOfERAE LT RSV, RETH I NEIXFRRTT :

» BeamGage =1 ' A h—/L7T %

T AT wERET 5

= BeamGage # .6 EIF 5

» 1 A TIZE ¥ T BeamGage X EJ D
» T ERD

1.1 BeamGage DA A h—/)L

Important: =t =2—%~Dh AT OEHilIE BeamGage & A h—/L LT HAT->T
TaW,

VT T 2T DA VA M=)V
AV a4t hORIESNDICOMNDL Y T N =T A VA M=V T DL 280 OFE
23V . FIEIZ Windows 7 D OS E TSN TWET, £ A b—/WFEHH OHEIR T
TROMENRHY 7,
EE AV 2 4L T Windows XP & 7213 Vista TOEFIZ DWW TIFRIEL TWER A,
1. Xy aryBt— T ADOREILR>TWDHEEOTFIE :
a. CD% CD-ROM R7 A ZITHAL, Y7 bU =T HEIA R b —)VHHEH )
< DZEFRIHET,
b. £ YA =N ARE %7V v LET,
c. HEEDIERIZHE > THEEL KT £7,
Note: Certain Drivers are required when installing BeamGage, and the
installation of these drivers may be interrupted by StarlLab. Refer to the
Ophir-Spiricon Driver Manager User Guide for details.

2. RN aNTH— M T VA BERER 2 WA O TFIA
a. CD#% CD-ROM FZ7 A 7IZHAL, =7 AT a—F LT,
b. “My Computer” T Xt/ =22CDMNA->TW\5CD-ROM %47V v L,
=MV AF T a v BRIRLET, Y7 MU =T BEIA A b—/VHH
D EET,
c. fVAM—=NVRFLETY T LET,
d. W OERIIHES TEEE T ET,

1.2 I AT DR

Important: 7 XA 72X o> TUIEHAEHE L WL OB H Y £7°, BeamGage & & HIZIEAL
TEAATRED XS bDThLHEEL, Fllra—F ) — 230 A Z 1248
LTWET, i shFIEICE-> TFEW,

{48 FireWire, USB f£7-1% Caté ¥ —7 /&2 T, B X 7% PC ® FireWire, USB %
TIXGIg-E A —V—Fy FAR— MIEEHLTIIW, T2 THEHERTLIIATITLIEELE
7, Pyrocam, Xeva, Gig-E, L11059 72 D H A ZIIAMNBERZLEEL LET, VAT
ZAHEO AC T X7 2% T AC EIRICH R L 7,
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Important: BeamGage THiHT 20 A TIZIETA BV ARKLETHY, ALY a4k
RS & HICHRGES LD T A T DI BeamGage ([l 2 £9, =i A
U a2 45 B IRGE S 472 FireWire & USB 7 A 71213 BeamGage Tff 9 7=
DOT A AEENRFFETT, 7 L—2A- 7 T35 A T % BeamGage
WZITE X /A,

1.3 BeamGage D35 Eif

BeamGage #3.H LI 5Ii2i%, Windows @ ¥ & 7 /3—T Start > All Programs >
BeamGage (edition) & 7 F 97,

Important: FEEEOFHIZ A DRI, ZOa—FH A RICH %L, BeamGage O
FRIOHEICENL TS, Zoa—%H A RiZ, PDF77A4/L& LT
AVAN=IT 4 ATBIOETT7 4 =T xR D web A b HHAFET
= F¥79 : http://www.ophiropt.com/main/homepage

14 BATZDEY T v
J1 A T8 PCIZHHE STV LT BeamGage 1T HEIRIIC T A 7 28 L, BIiEZBRMA L %
T T 74N FORENRTAIAEIL, B A TEET — X 2D ForEmIicHnE T,
T 74N MEZXCW L—HEZEEL TWETN, DA TRREBINT —2nEGEonsZ L
ORHERL LTSN, 7 A TICHNENAD L 2D Bifglo i3z OBENHNE T,
V—=ANVRHET I VT L, WATarybha—LuEERLET,

R—ReR L BEORZ—FRZ Y 12X, OB - E1kd=ar bo—L L
7

A atno FA B AE SN AT EERA LW GAIT12BICESTHA T %
Bt L, a— AN T AT E-REH7 Y v LET, I ATIZBeamGage D7 A &

APPEE SN T, ETAA LTI TAE SN Rry XU ) 2 MIERRINET O
T, W AT &R LT BeamGage I[ZBik S FE T, W AT-ar ba— RN RAN—|ZFE
IREAL, FHAIFTREIRAE & 720 £,

BE: FABVAEERRINTWRVWIRAIPERINEF/IIIAT -2 ba—iX
FRENERAL ; ROVICFA BV R M) =Ry 7 ARENET, LBA £721X
BeamStar Y7 Ny =T b7 v 77 L— NT 58451, 7 AT % BeamGage THEFT 3
eDDTA B AR—PREINET, ThETAM BV RAF—- RNXAVIZAS L, HE LD
BRIZESTT IV,

ZOBRET, B SN ATDOHIAT a2 ha— L OREPHERCTEET, Z<Dh A
FIFLBLTZFFRN L2 H Y T, I ATIZL > T B OBRE 28 H £,

1.5 FH

1. k... ¥ILFEHTY, BeamGage DFERE CTHZIZRE 5 #EREIZ Y N N—IZFRREN
FIN, FNUSNOLL ORIIFR RSN E A, BHEICEETE 2 X ICRES
nCnET,

2. k... XOEMERWLBL ATV E T, ERAAEE L D A TEEERS LB — T A k5
ELTWET,

3. b&.2ToMIEE I \—LET, £ TP BeamGage HIEDTEHEZE 2 T\ 52—
PaRGE L TWET,
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http://www.ophiropt.com/main/homepage

BeamGage 73 A h—/LEND E RF 2 AV P74 VFIZEL DT FVEPERK S E
TR, ENOBEDE Y b T v T T 7 A IV DBIFATHTIRO FNATITWVET -

774’/1/77sz1“§7/ .75:7 Uy 7 LET
REIAALEZ 7 V7 LET

7 7 4 L 1X Documents\BeamGage\Setups\ folder (ZHiiL FE 9

EElCREE Ebnsty N7 777 AV EEIRLET

el A

#EE: BeamGage IZFHBLTCWAR2THOEBEED Yy NT v 77 7 A MIEBEABREEIE L 72
STWET, Z77ANVAIXT 4V R)THED ET,

Yty T w777 AINEE, BeamGage 134 A T & L CRHAIZBIMG L £,

FHUZ RS DRI, MERT v T 3= h A7 L L—VFDRICEE, hATLL—FE—
A@774%/k%ﬁwifo

AU a NG INDIFEAEDT ATITIE, SWEEETOL—FORKENTE D
ND 7 4 VEZDHAREY MR MBLTHWET, AU EOM LD L —FDgE, &6
W7 v TR —=HF B AT OBREESHERH Y £,

Warning: HABEBH/NINWEBEXLNEL—FThoTh, ZONT—H DI I
KNVETHAZIIHBEICEBEELZT2BE8B8HV 3, ¥ X T70HEEICxT
DHAREHERR L. TNEBABRVWE I ICEBTILERHVET, WATOD
RIS ERA LD £,

151 CW v—¥%oDky T o7
CW L—H¥EHIOYAE. .CW... XA 7O EE Y NT v 777 A VERRET, Z
it b A2 H O T, O3 HL 72 He-Ne L —¥ % (i > C BeamGage (21815
DITH Fld Td,
MO TOL—F DL, B D 7= O OME KM D HeNe 74 A A — K- L —W %
fEHy L knwTLx o,
/\°/1/7\ L—HFOMIELL— "B IATOT L —ALL— L0 EWREES, AT
ZEoTIECW T ERBRDFRFR E 720 T DT, CWE Yy N7 v 7 Z2EHAT 500
otu\f LXx9,
SV A L —TOMIK L L— FMEWDY, K7V AZ =T g T ANERD D
BIIRITRRE 2L Z L —F DBy T v FEBER LT ZEW,

152 NNV ALV—FDEy N T v
PNV A L —PEHAIOSE ., SNV RLEATOREEE Y N T v 77 7 A NV EBROE
T, BCONNAYLY NT v 777 ANVEETE NI T ¥y 7 FrvE— AL
TWET, ZHUIANZBHMIZL—F DO/ UL A L — MNIRW & 5720 OffE 7 )7
BT, BATPLL—F NV REETLT — % 7 L— AR &5 72N BeamGage
ETF =2 7L —L0% Ny 7 7 IR ET,

BT A b U AE— RTIE, H5 _/\/I/Xrl'aa7537l/ LEE RN ELB] L TR E WA
REOEGNEIIEONETA, JBAICE-> T, 7V —2BEBALY | @ OMRE
SN/R iR Y L/ B R &%@Diﬁo_®i9@7v~ TR LT 7EE,
T =X OEEEE LT 512, E—REETA NI TE—RNLHIAT NI TE—R
IZE 2 ¥, BeamGage THWOHLNAIZFEAEDH AT TIIH AT OEKM RN Y HN
PAR—=FEINTWET, AT aAnofifaIns2Tol A ZIIFANE Y TH
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DF—TNANFRBLTCWET, IATO M) HE—FEREIX—AVR DN H-
NRENVTITZET, BTCOHATIZTILR CMOS DIKEFEASESTHRY HTEF
£

Caution: #ix}ic DC5V UL EDOEE% FireWire R USB # A 7DOH AT DA
HRIVHFTMZZZNTLEEIWN, IATHEDEREZD £9°,

1.6 By N7 v ZFOERFF

BCOBEMAOE DIty T v TR EGECEET. ZrANTIRARLZ L %0 ) 7
LRI IR AR LS. By hT w777 A OB E AT L. Bfs 7
Uy 7 LET,

RIS DNy b7 v IRREEE S L, KIElO BeamGage . T REOHT
LWTF 74/ MERVET, I, ZO “ERIEDNIH D WIE SRR E
WOHRRIZ—VFEAO LD TT, 2FV, REIELNTREFEEINTZT 7 A VIXER
BRI LI —FOT 740 b e 0 ET0, MO —FIUIBNDOT 7 4V F 7 7 A LR
fER SN ET,

EE: BeamGage N LOLNAT-CNICEy v T vy 7OEBENFEEZRIN., HLVEY b T v
THREFEINET,

A A M= Tbivd &, BeamGage X2 2D 7 4 NV H A VA —=FD2—H T H¥
Y MTAERLET :
C:\Users\<user_name>\Documents\BeamGage\Data
C:\Users\<user_name>\Documents\BeamGage\Setup
F—&, vl 774N, LR— DT 74/ kOBFTIL. \Data folder T,
Yty T T T 7 ANDT 7 v kDL \Setup folder T,
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o2& BeamGage DfE

ZOFETIIMEA OEESCY 4> Ry ERIRFIZ, VARV AR BIOHEA 72T 4 RUNTO
oy hE— ) UEREIZ O W TEBR L E T,

2.1 HA M AR—DRE
*7 4 —-AEY a2, LLC (A BV @)tk BeamGage %, Microsoft 2007 Office ¢
WoNEFDOY R -a b D*—/I/ EF—TEBHLTWET, ZOH LT +—~ v b
. IV EBEMIC a2 b= UERBIC T VB A TE D )T, Fear b — U SREAR TR L
@ﬁ%i@ﬁ@ﬂ%f%éiéc%%éﬂt%@f#o::fmsamemefﬁ%ﬁ%
pfE e D3 b — UEREIC OV TR R E T AN EEARN 2 HFEIC DWW TR L £,

A M=l EICH D ZONR—TENOESTRNEDEENTNET -

o Ty ANTIRARL L @

o JAVITITEBEAR—R—
3ODRE L OMRE (DD A)
o FHHOAY — KAy £-1XHH
o UNKTX¥ILDET
o A — N7 RF ¥ DA RIEY)

Y A AoV A PRVl EcamGage™ Standard 5.0

A

o BIRINIEANY =R, EFLELEVITAEL
o IRIZBANZD lf%féﬁ’btﬁz o N T A NA
ChUsers\public...\Power Total Pk and Min.bgSetup

o WY v RUDE/IME - KRIL - 7 — RS

U ZR‘ ‘/ 5 7“ : ; Etd FeIFv e FI—Fv E—AFOZ7-TIL

CONR=TEEDA =2 —_"—D X IR ETH, ZHITBHET Z7EAL TS U R
vearha— L EERLTWVWET, Ama—HEOWITNWNEX TNV ) v 7 T52 L
TURUAR—=OFRBEF RNV EZ bNET, Yo7 ) v 735 LHELNTEY
R N—% —BRICB X, 1 OOANHERBOEFENAREL 20 £,

FRHE  FrISFy  Computations  F)—Fv E—ATO0I71IL

ERSNIZAAS ~

& n ) 2 AT
‘ Y BI=TEDBAS ~ TSI E—LA-H— 2 H F— H'ZJ Py T 7!’;
DR =
@ﬁﬁfi@ﬁéﬂt%%JHWTﬁ%T%&H/ED~Wﬂxwﬁt7/a/%%ﬁ
SNET, INHDOSRUTIE, K<HEOINIEEET A 7T AREENTHVET,

ISRV L SRVITIREE O Windows AR X v, R w72 o) R b, REKRER ENE
FhTWET, w<o#@N*w®ET N ERIERZ U NHY ., 7V w745 L4
HBE DIRNRKRFTROBEENEREINE T, ¥ v TFHANITEAEOBETHE XL ET,

R YT FOREIEIL, A VHEEITY) THATRy 7 SNHkA R TFREmAZZRIED
ZENTEET, FHEEL, 2—YRERTIHRAR T+ —~y P TRy 7 TEET, +
EfE, A CEENOHELT A7 by TRNOEEOHITNCETET, 7u—7 1 75
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ifillX BeamGage b CIEE IZHATHICEANE T2, o7 7V r—ra Y7 b ETIERER

TENTEET,
Important:

Thrauvy,

AT —HF X)X —

T a—F ¢ 27 T Windows # A 7 SR —ZIEFE RSN EHADOT, %<
OT TV r—a NN TWAEE, RS ZERnb0 3, HEEL THE-S

BeamGage DEENIC & D Z D/N—ZITBIEDERIESRM: - Wiz =TT
AT IREGENET, FNUHLONRICHONTIE, ZOEOHETHHLET,

v - s o emeosmsssaenzs, 7P xrors0 001
BT B & oA RO SRR LI O R SN E

BeamGage DFERE
7

2.1.1 Default PDF Viewer

There are many different programs that allow viewing a PDF. Adobe itself has several of
these products (Adobe Reader, Adobe Acrobat, etc.). The BeamGage What's This links
work best if Adobe Reader is your default PDF viewer. If Adobe Reader is not your default
viewer, follow these steps to change it.

1. Navigate to Start -> Default Programs -> Associate a file type or

protocol with a program

Choose the programs that Windows uses by default

g

Set your default programs

Make a program the default for all file types and protocels it can open.

Change AutoPlay settings

Play CDs or other media automatically

Associate a file type or protocol with a program

Set program access and computer defaults

Control access to certain programs and set defaults for this computer,

2. Find and select the line that has the .pdf extension.

Assocdiate a file type or protocol with a specific program

Click on an extension to view the program that currently opens it by default. To change the default program, click Change program.

}‘ Adobe Acrobat
Adobe Systems Incerporated

pa or http//) always open in a specific program.

Change program...

3. Click on the Change program... button.

4. Select Adobe Reader and click OK.
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Name = Description Current Default o
L].pet PICT Image Unknown application
L |.pdb Program Debug Database Unknown application

Jpdf Adobe Acrobat Document AdobeA_croE__:—_)
@.pdf’xml Adobe Acrobat PDFXML Decument Adobe Acrobat
%] .pdn paint.net Image Paint.MET
|_].pdx Acrobat Catalog Index Adobe Reader
1 pef PEF File Photo Gallery
|=| .perfmoncfg Performance Monitor Configuration Resource and Perfoermance Monitor
s Lpfm Typel Font file Windows Font Viewer
_ﬁ.pfx Personal Information Exchange Crypto Shell Extensions
@.php PHP Script File Microsoft Expression Web 4
@.phpz PHP Script File Microsoft Expression Web 4
@.phpB PHP Script File Microsoft Expression Web 4




; % Choose the program you want to use to open this file:

File:  .pdf

Recommended Programs
J_'\( Adobe Acrobat
Adobe Systems Incorporated

,f Internet Explorer
Microsoft Corporation

Other Pregrams

h 4l Adobe Reader
Eal /. dobe Systems Incorporated

Always use the selected program to open this kind of file

2.1.2Adobe Reader XI ®E&EIZ 2V T

~IVT BEEN BT O Adobe Reader XI TIEEICEIEL 2WEAERH Y £, Znix
Adobe Reader XI lZH7-1ZBMENT-Ex 2 U T A BREICL A DT, ZORMITS
#Bbii< ERbNET, ~WVTHEEEL IEF ICEIESE 5729121 Adobe Reader 9 (Z
37> Adobe Reader XI CTFREDEHLE(TH Z LN METT .

Adobe Reader XI 3.5 FiF %

arwbdPRE

1L, Yes 24
6. OK 227U v 795

22 V—RUVRVERRNVFA TS g

A= a2—_"—TEditfFiEr 7V v 795

Preferences.../””’) 7 7 L A% 7 ) v 735

U A h»v6 Security (Enhanced)/> = XTI V&7 U v 755

Enable Protected Mode at startup/iEZEiFICfREE— R ETHDF v 7 %

V= ZRFE, BUEER T OT 7Y r—va VAT AANSA TEEELET, 4
ODIEREATZ A TN Y £973, BeamGage D/X—V g NI KO0 A7
CET, YV—RERIRTDH L AAFVIHIST HHELZ EZ0 L ) ICHRRENET,

V=)V ZONRFVFETO VR AZHETT, & 2T ENNRAVDT AT LDFRR

IFEEREFEE L ET,
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U—HNTA4TIH I nEI ) v 3T5HEUSB I AT, FireWire 7 A7, Gig-E 71 A
S A a B L EERTRESAATIT AL ADY A NR Ry XY TCHEREINET,
FRENDDIFHEHSNTNDEPCOA U H—T7 2 —AZHE L TWDHDET T,

TrANayI—) BFEENEZTLV—LDT—H T 7 A N Z b HFRRESEDHZ &
MTEET, FREEDLY =R T7ANETL—2EEANLTEFSN, 7L — AT,
AR 2= g YRR EOH LWL bEH S E T, 2t BeamGage DI & A

EDON— g THEMTE S2HEETT,

B A= DU —PERIC L D AN TR E— A& 2 b O T, O
BRIZE D . BE—ADIERS BeamGage DEET /LT U X LN A X Kt & &tea—-
THIY XADORGREEATH T ENTEET,
R—=2AF A4 -FT7%y b, SN, TXFvlELE, BEET— FREOHENET VLS
IWET DT, kkx RBPEHIICKT 5 ISO MERLDOMRFENTT X £ 7, Z it BeamGage &
FEAEDNR—T g U THERTE Z2HRETT,

low

B|RENEZOAS

221 a—HI-FT 4TI E

ZORE B v 7T B EEHARERATIT AL A T bbb PC T 50 A
7. DY ABETNELY T ARG TERRENET, HHTDIIATEZZ ) v I L
£7, BeamGage 7’ viH LD & I ATITTRFMEIC TS NET -
1. BEERFOE Y T v 777 ANTHATETINE VY TIVESEIEE
LET,
2. LERAATBEONLRWEE, MATTRERFERO N A T 2kt LET,
3. BEDREDO NI AT BRHEH SN TVDIEAEY A MBRFERIL, EorlHo0
BRMESNETS
4. EHVREZR A A T B ST W E . S H BB Y £,

A TPEIREND & =R SFLOLHMNE, BIRENT-H AT CHEMFREER=2 K
0 — USREDFRICE DY £9°, F£7- BeamGage THIE T 0@ 2 b —
NEEREL EENE T,

WD varTiEtEoay hr— Ui s D A ZICHT 5 a2 b —UEREIC D
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||\ tog info Metadata

L, EOBLNFIEDT —H T4 —~< v ER 12 By M A ATNLDOHEOT,
DA 516 By NOBETELNDZ E2ERLET, LR, SIXENEN, T
— BT — R A XXy b (B78L) NTERZ, ARATHDLIN, HHNT
Faft&or—42ThonerLET, ECO/FFMHE T+ —~ v MNILEWIZIHFE

D AP\ i 2 T, BeamGage Tl Nt k%A 7 4 77+ —~ v hORETE Y R—
FLET (INHIEH AT A—HTCEBIEDNLTCND 7 +—~ > FTT)

L8 XXXXXXXX e 8E Y |
L16 XXXXXXXXXXXXXXXX T2l 16 Ey b
L16_8 XXXXXXXX

L16_10 XXXXXXXXXX
L16 12 XXXXXXXXXXXX_
L16_14 XXXXXXXXXXXXXX

rR168 |____ XXX XXXXX
Ri6 10 |_ XXXXXXXXXX
R16 12 | = XXXXXXXXXXXX
R16 14 |  XXXXXXXXXXXXXX
S16 SXXXXXXXXXXXXXXX fEIZ 15 > b

S16_13 SXXXXXXXXXXXXX_
S16_14 SXXXXXXXXXXXXXX_
S32 SXXX... XXX fEIX 31 By h*
s=feffEty b x=fHEy k _=REHEY b
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*2T0h BeamGage 7 — ¥ 7 7 A JVEXA T 4 7+ 7 —~< v bOFEEII DL T
SR IRfFENET, LoL, N EIE LW EICELS T2OICRAT 4 77 4 —
~ v MEMLRTNTR D FHE A,

TEDIAT 4 77 VIEIZR D T OICHRALER TEI D LE R H Y £7,

2L UV R T F T L= A LARRO T = Z BTN D & AU VT LDk
TR EHETLILITTEEEA,

443 KEFT—2E#H
BeamGage TlIE 7 B/ -7 — X X2 LD S32 IZFF 534 TV EER T A —~ v
FCHRIFENET, 7L —LANRU TV FKIEFEE & L TRIE S AU,
HDF5 7 7 A VIZiX, KB 7 vl E /R T —|= R )V X AW 5 R 5 & £
NEJ, BHEEAZm0 7=0huE. / — K 1, RAWFRAME, ENERGY,
POWER_CALIBRATION_MULTIPLIER D7 4 /L Z DA M ZNEIZT 78 A L%
7

DN 2 5 MARET H 722/ — R 1, RAWFRAME, ENERGY ENERGY
BASE, ENERGY QUANTIFIER © 7 + VX7 78 A LET, HALITT — & ek
FOKERHZAHZ &0 3, BALOA] - W, mW, J, mJ, etc...

v B IED SR — [T RV FEEFHE T 51213 S32 A F U fHEIC
POWER_CALIBRATION_MULTIPLIER % #F, =x/LXHAL(ENERGYUNITS)%* {5
ELET,

45 v/, Fx¥— L7574/, .csv, ASCI

077y AT <XV DOASCITFA 77 ALT, BfF. K., #EHEEA N
GENRTVWET, ZNHDT 7 A ILE A FE Excel R DY — K 8—F DT 7V ir—3
2T h=2TIAVER—=FTEET, 0l 77 A NVOROOITIE~NY X T, FREHE
RLUET, ROITHHATNENRFIR S, FHETIUIRBRICHEHE RN F RSN ET,
ToWlX, v 7 7A/% Excel TRHW=H D TT,

] Bookl

A | B | ¢ [ b [ E [ F | 6 | H | 1 |

Total Pwr | Peak Fluence | Min Fluence | Centroid X| Centroid

L Date Time W Wiem® Wicm® um um D4ox um | D4oy um
L G/&/2009| 15:30:11.621 2.00E+00 1.27E+04  -5.81E+02 2.50E+02| 248E+02 1.T6E+02 1.7TE+02
i G/4/2009| 15:30:14.894 1.98E+00 1.26E+04  -1.07E+03 2.50E+02| 248E+02 1.78E+02 1.75E+02
i 6/4/2009| 15:30:15.027 1.98E+00 1.26E+04  -9.96E+02 250E+02| 248E+02 1.76E+02 1.7T6E+02
i G/4/2009 15:30:15.140 1.98E+00 1.28E+04  -1.03E+03 250E+02| 248E+02 1.78E+02 1.76E+02
L 6/4/2009| 15:30:15.344 1.98E+00 1.25E+04  -1.04E+03 2.50E+02| 248E+02 1.77E+02 1.75E+02
L G/4/2008| 15:30:15.477 1.98E+00 1.27E+04  -1.00E+03 2.50E+02| Z248E+02 1.T8E+02 1.7TE+02
i G/4/2008| 15:30:15.679 1.98E+00 1.26E+04  -112E+03 Z2.50E+02| Z48E+02 1.T6E+02 1.TEE+1Z
i G/&/2008| 15:30:16.327 1.98E+00 1.28E+04  -5.87E+02 2.50E+02| 248E+02 1.T8E+02 1.7TE+12
i G/4/2008| 15:30:16.548 1.98E+00 1.26E+04  -1.0ME+03 2.50E+02| 2.48E+02 1.76E+02 1.T6E+02
l 6/4/2009| 15:30:16.657 1.96E+00 1.24E+04  -1.0ME+03 2.50E+02| 248E+02 1.77E+02 1.7T6E+02
i 6/4/2009| 15:30:16.984 1.96E+00 1.24E+04  -1.02E+03 250E+02| 248E+02 1.75E+02 1.77E+02
i 6/4/2008| 15:30:17.092 1.93E+00 1.22E+04  -1.02E+03 250E+02| 248E+02 1.78E+02 1.77E+02
1 6/4/2008| 15:30:17.419 1.93E+00 1.24E+04  -1.10E+03 2.50E+02| 248E+02 1.77E+02 1.77E+02
i G/4/2008| 15:30:17.642 1.91E+00 1.22E+04  -8.7T7E+02 Z2.50E+02| Z48E+02 1.T6E+02 1.TEE+0Z
i G/4/2008| 15:30:17.861 1.91E+00 1.23E+04  -8.60E+02 Z2.50E+02| Z48E+02 1.T8E+02 1.7TE+1Z
i 6872009 15:30:18.077 1.69E+00 1.20E+04  -1.06E+03 2.50E+02| 248E+02 1.77E+02 1.TBE+12
| 18 |Name Mean StdDev Max WMin
| 19 [Total Pwr 196E+00  3.34E-02  2.00E+00  1.88E+00
| 20 |Peak Fluence 125E+04  227E+02]  1.28E+04  1.20E+D4
| 21 [Min Fluence SL02E+03  4.4BE+01|  -980E+02  -1.12E+03 |
22
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BeamGage DA h VU v 7+ F ¥ — MNIASCI n /7 7 A VIR GFCEET, /-, vr 7
7 A VDT —H X BeamGage DA MU v/ F ¥ — N TERTEET, ANV v T Fx
— MEFHALTZOIZIE, v 77407 vy MTO2HEBEEN TV DAIRLERH Y 797,
DFED, FX¥— R TR —ZNANT—[ZRXVFET Y NTHITE, vl 77 A M h—

A NRT —[Z XX OHEA NG ENTORITIERY THA,

Fx—h-TrAMIBEOR T 7 7 A NVERBRTTN, BT —XOHNBF ¥ — KT
TorINET, X, b—FANRT—- AN v T Fr— FTIE =T —vs, IKifH]
OREA 7 ey hanvEd, L -> T, A ERKHBION—F AL NT—RNZDF v —
rNCiEbNST—X T,

46 VAR— K77 A, pdf

LR— b Tld BeamGage D4 72 HIERE R LR REZHBICLAT U M52 LN TEE
9, LiaR— MIEIRISe PDF 7 7 A L CTORAE,

4.7 T ANT 7 AET | e

DT FANT IJHARE L TT—HERET 7 A NVORGRGAALNITZAET, 77
ANT 7R T 4 RUDOHIZE FIORLET, FIZERIILTWD 7 7 A VTR, %
FHHWNERINTZbDTY, 77 AN %27 ) v 7 FThIE, 77 ANVNERIHEETET,

| T MTyTRRIAG- AETEEEEE ety by T I LR DT RA
gl BeamGaged) 17w b7 w T OAEEFHAT
| F-9v-Aoty bruTonEmLn
ey rroTreRENITRE

Ty bFy T ORE

05

Bz

= R
4.7.1 DY AVANA
IA 7TV b RE T ZIEVR— R VR ZEDOTICLAR— &R T
94, LAR— - URCTOREITFRHRESL L CEHESNET, %D Windows 7
Yo M EATR TRy 7 ANBEOL T g b —FICEHNET,
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I

472 HEBHA

2D F721% 3D BB ZBIOEBR T 7 AN T F—~v b ETHIZIEHA.. THNV T B
Uy 27 LT, FRWZRTHA XA 7 a7 %2 ET,

WL #h i
=27 |
ZAl: UMy Documents\BeamGage\Data\ EE |
Jly D7 HSOED
r —T =
WhIA=Twi L=t TE AT 15

§ Y Jpeg
| o | et

gif

bmp

png

ascii (2DMF)

BT 0BT +—~ v @R LET, 2N RRRICEBO 7 +—~ v MO A
RETT, TONY 77 DEFHBIOCHNT L7 V=282 A LEY, V74 %
ANLTTI0 X% ) vy L, OKEMLET,

Important: 2D <> 3D WD T EERZF R L THT I MERH D £4, LRAH LT
2D, MORTO FIZRENTWED T LR, T3F ¥, 77y AL A
TAARA, N=T 42 arREOETOL—"—L A BHIEGE»OEZLTLE
b\ijﬂo

Important: jpeg, tiff, gif, bmp, png 72 E DI T 7 A ME Y — A DT —F NEZ EMEI
BLLEH A, ZNHDOT 7 A VTBER RSN TV D ERNE % IEMIC ﬁ%b
£,

ASCIl 7 7 A VTl BT — X DOEFEa =N T77 4 v 7 EOF—R—F
/7ﬂhﬂhi¢obtﬂof\ ZDEATDT7 7 ANTIHBE I N7 EEL
WCHBLET, 7= DBKIESNL TR, ASCI TIEA B BVIEKRIE S -
N —[ZFFEE R LETH, WESRTOWRITNE, ho v barRd 2 Eicky
FI, UL TIXFYAT—HE A= XT—HPNEIN, EOEFEAD /) AR
DIIZEENET, 7L—LBKREL, T—FRNT—[ZRLFTRIEINLTND &
ASCIl 7 7 A MFFEFIZRE L 20 £,
ERDOER T +—~ v b EEWASCI T —H L, ~==2 T )VEREA— R T RF ¥R
R, EERTL—AERVET, ZHICLY, T X EEFHICHEROFEIZY
PWRFHMHICE WO SHDLENTEET, v=a2T7 AT Ty DXEBILRY OFR
FYEIZEZ D ASCIl 7 7 A )VICH I S A EGFEIBIEHIR S E T, T 3F v BNEHE
ThhE, FOEFEOMEOE 7z v LTHAOSET,

BEE: RESNEZTAF¥ICEY, ASCIE#RT 7 A Mo E—F SRR TR, 7
ZEIBITOND ) TEHIRTAZEHTEET, ~=a T AT RFYOEARCIZZ
DZ EFEICANTEBWNTLEEN,
bt b ASCI A Z ZEL ST DT A— T RXTF ¥ TERL =2 T AT T v
ZEVET,
g Z VT NVEALTHIT DI, F2EO 2D HEBEOR 7D 7 a 2L
TLIEE,

BeamGage = —% 4 K Document No: 50220-003  v6.11 10/3/2017 Page 88



473 ATvay

FFvaviiyy LHEBOTAT 227 v LT FReOXATalRy 7 A %
TFET, ZOMHRar be— W77 AT HICE, FEHEOHERSLETY, EH
FILZ OBEEE VT, HRENEM R 2RE (my 7))L, 2—FRIEMRE LR
THZEEBESZIENRTEET,

BeamGagert 232 @

e 1) UL OERICESY - LD ROy FEFI LTI —1 25— J 1A ACERETTVET
. . AFIwHIMy SR CFIwEs
Igiéwil )ty Ty TERE

EEEOERMATEIEHHUERICROFT SEEOERETEY MNPy TOEENTAFT
OzEhsa1—Y—o2s—TJr—AZRELET
Close |

Z OMRED HIZEHE ThRnWa— P RRELE T HHERAHIRT 52 & T3, filL
L TiX, BeamGage 8 EDEHXEMEZ DL O IC L, O —FITERELEFEOHER
HZRWESITLIZWn, EWHEERDH D £,

ZOXEAT TRy 7 AIIFEREDEREICT 7 EATERW X2ICT5HDTT,
BeamGage TOMERAZRELIZDL 7 7 ANV EIRIFEL, Fida—H 741X Ilar—1L
e

C:\Users\<user_name>\Documents\BeamGage\Setup\ file folder

BEMEE, FEINZVWEICT 7 ANVORBREE VT ARV ERICL T EE 0,
ZOBET 7 A MIRES NI MOT 7 B ARET 7 A /L ERRICIR O N7z —H D
HABMERTEHDH0OTY, BHEAHREF-Ce st L, a—W-ars 4 -ThY

> h TN BeamGage D% E 7 7 A N E AN FHATe Z & T, — R —F IR

Nicay ha—UBERICT 78 A5 2 LIXTERIRY ET,

EE: Z0ooy 7#EEIX BeamGage DETHOT Y TIZHEATE 32D TIXH Y THADN,
DR OBEERRIZHISLET, AT aAATRHBERNODO 74— KNy ZITETE,
FEERICHEEZ LRI H TV FE T,

TRESRIIMEER Y 7 RALTF 2y IR A TWAEETuy 7 EnET

1) VAR TERIRIBED D WVILIEFRIBE S NI A Ve v 7 SivEd, &
M L CORFVBIMCHIFRIZTTE T8 A,

2) VAN D VRN T E ST VT EATEERA,

3) MIEREOHEBIZHIRTE T, HICBMTE2 L s T EHA, B L7-HAE
ERT Ry FHE T ZANMIL TV EATEERA, SHEICL>THE S
NIHERED B ME T £,

BIE, Ty 7 SERA .

1) FEEZT A7 by 7 THRWZD AU LEEZE 2720 3 HikRE

2) BeamGage H[f D K& =, (EA FHHRE

3) 77 ANDRIE, FEAMERE

4) RET 7 A NDIRLE, FoATHERE

5) FEITHEIE, ULV ETXx, A= T RF DK T A v I T IV RBARE
6) 7L —2 Ry Ty HATA XL UOREKGE,

7 VRETOA—T 7 v— XFEE
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#oE FHE
51 #HERE

HEFEREOREIZTIC 2 20OFEKRIKFELET, 1213, FbEBEERLOTTR, HAT
TONENT R EDIEMITHY ., 22O0HIF. TA4T 7 HHHWET XAF¥YNEFTDA
e — A DOREE T,

A OB aREICEVEr- Y 77 Ly AR 2 b, FHREBRIIZICESHNTED
NET, BrBRENEL AThARWEGERAILO =X FOF =2 =N EHIATD
NRVWGE, ELWRRIIELNEE A, SMLEOT A FLNUNETED & B — A%
EEBEL D RE BB S, =R VFEENV DS FHESNET, Fo, AL~
FSRAR O & W OB A U E T,

BeamGage (ZIZFFFF L 72> TV D UL R T % v L L FEEI 5 BEMR IEARBED & £ T
F9, SHIZUNAVFTFY B HVNEAEEDO e REN~Y =2 T L TITH LV IED
IMZEMIZATAE T, UV ETXx /L DT NATY ZAATIEINEN ) A X, TATHZAD
KMo, WA TDY =—FT 4 TEMELET,

5.1.1 IR TxILIX?

TV T F v VBRI I = R VX DO R EE~v =2 T L TITHORO D ICHW L
HRELDOTT, UL FTXRy /L (3EEOTILITY XL EZANTEY ., fx 2llES
AT I v 7 Lt L CRIBRREER EAEETT, &6, MESRGOE
FOLEENSEEPCHESRMFEZET L LI ICHETTEET,

Before performing an Ultracal it is recommended that the beam’s presentation be
optimized. Any changes to camera settings (Gain, Exposure, ROI, etc.) will invalidate
the current Ultracal. Auto and Manual apertures are not locked by the calibration cycle
and may be manipulated by the user at any time.

BEICBED ) A ARbDHE TV T Xy VZEELEEA, ZTOHARIFAE2T
FTFRFaW, ZRTH U TRy AREIMELRWGE, “X—27 ©7 BBFEET

DAREMENR DD | FIETIUIARRE 7 BAMIELTT O B H Y £3, Pyrocam Il X2
Pyrocam IV Z il L TW A HEEITENENULERO HL | L1 2SR L TFEW, £h

PISNDII AT TIEF 7 4 —-A Y a U TOEERLEL D 7,

TNV R T X MINDOTHEITAEETT, E—AE AT T4 T 7 ZICALRNE
N7y 7 ENHZVENRHYFET, UL FTXRY UK THRITE Y T v 7 5M00H
CC. BATDT T 7L, =T 47 ) ARFEREDLIRVRD | K
FEOREWERMNME LN ET,

HAFIZESTRBEICESTRI 7 bEREZTHORHLDTI0 001555 L,
HOHNNIIATRRETDHI-NCINV N Ty VERITTHZEEHLELET, 20
KU 7 NI A Rkt 528b s LCEIIICE 9, B STy 7
7L — LS (IFLALEE) OF U F L) A XA TRENET, HERTIL—
BRI 72D ER—AT A NI AT AFENZRY 7 FLET; BEANRHE 25 &
—ATAANITTAFET R 7 M LET,
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BE: ThoDfAITERE L 1286 vy MIELES, BADY=—T 4 713 by
FOBFUTEF L E T2, REIIFR T T,

Important: RIEZITORNIH AT DU+ —L7T v 7T &7V, BERZ R L E T,
W LR SIUT 5T, EEDIRENED YT WIS, SMLEo =L
XLV EEMIICTF oy 7 L, HELWESERE TWRWNT & 2R LT
TEW,

5.2 E—AFROPE

FORNTF—H D SN AR ESEREELY LTS 2ol —aEZRmEd kb s 2L
NIEFNCEBECT, DAT LT X Mot ATIE, T /AR L_AREEINET
DT, FELVE BT NMMEL ) F9,

WICE— L2 Eb L, WA TOLA T v 7 BIERHEICEA ST ET, ATRERRY .
S OHWEERHNTE— LD E— I EEL_XINVNETAEEOL AT Iv LYol
HLFIAD LI LET, HEEICLVES LU NEL REERIIIATOET A4 A
veary b — I KV EEREE FIFET,

Important: 74 % EiF5 & /A XLWAETOTHEENLETT,

V=Y —ALT 1T 7 A OO R L GO K 91T 572912 BeamGage 1213
RE=a T NTNF X A= T AT YD 2O00ENRDHY £9, A Y aALTEFICA
— R RF ¥ flio OHELDEDRELRET L Z L 2R L ET, AT RE— A
FOREZT O HE, EREELZ KT LET,

B AFRE DRV D E— A DR E INFEFITNIWGRIET~ =2 T AT N F % 2 O T
OGN ) A A eRELET, E—LB3BE 7L LEORWEGESIIE -2k S
HET, FHEHEOREWVWE—LZFHHOZOIZITI0 7 B EOE— LD KE I NHE
«C‘—é‘o

5.3 ISO EREERE~DOEEHE
AV aAhiE, b= e — AR ORIE B T 2 EBEEEL R (1SO) O Hi/N— 3
VEBRMAT S LR, ERTELFEDONTOWAIEREF R ANTWHWEST, b0
FWROHIZIX ISO IEERBEADOLO L H Y £,

ISO L FET WCHE U= 3R TR LRI OV Tk, BeamGage (2 THEFR Ok5I -+
IZISO D FAHEDDH I ETREINET, 2, ZTHITFHERBRSLEZ 1SO KL 2T
2L CWNWDIEEERTILOTIEDHY $HA, FRTISO OFERIZ, —RE—A L b
E—AEEASMEE UTHHT 2 B8R EOMBESRKFELET, 2—FRE—27 D
50% &\ 9 g o - HEHEA BT A5 AIIE. BON A REMERIZISOEA L W) Z &
WZiE7e 0 £8 A,

ISO H#EHLD B UWFE RS SRV MEOF & L TEIR—RA T A VHIERH D £, 7L T
X ¢ AHANX ISO I L L 7= 6 O T, AN 7 FOAVELE DB A IEfEICHET D
ZEIITEEYA, LENST, FENISO ORIz L viThhi-E LTHLELN AR
T EHERLOTIEH Y FHA,

Important: = Z TZH S 7z ISO IBESUSIIBUERFI N EA TV DL D TY, AU =
v AT ERREY BeamGage 7 v 77— b LET, ZO~== T IERK
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BRI A" OEFRIT OV TEERI AR &4 1SO 13694 LIKE, FRvivE L
77, BUE. WAEIZHAOT AT ZAZHESWTEHE I TOETN, Ik
FINCIXEETHZ L2720 £9,

BeamGage 234 — h 9% I1ISO [EH H &1 FH Al R ISO Bk ~D U 7 7 L 2 A 2D
TIIfHERA DY A N EZRFENE T,

54 7107~y
Y T NT —[Z RV XDOE T BT, X AT AT a Ry 7 ATO
ANTERLEST, 2V o 7 LB Y7 B EOLN FaostEIcAnsnE
g

o E—LAMEHET, FReDOLIREEMRERZ VT L EZFFOH0 .

KE1oren TESUwTebamsuw e BHY
KEza 13.50 = 86,50 = 2000 =
% —5ILPE 8650 =

7 %Peak 1350 =

) AV w MOFEEY IS0 1350 2
b — L

EP S'C\ng % P/E 88,50 =

o Ky My PT, BESNELEWHIIKGFE L TRAA TR T U Y
TURANREESNLHD
ZZTOANEIZID Ve 7 7 A ARFREICH WO ET,

ST —EEDA L v 3L

At il o 00000 & % IS0
9 BAEE 0.0000E+00 = mWISO

BRI B —ARAEEICES T, 7V v 7 V-UVEITIRO XS ICRESILET
o NU—|ZXNVFHRILIZLY BeamGage |ZE 7 /L= 3 /LX %2 KEIHIC
R LETN, EFHIEMENRE LT h—Z - XV FEDO 7V v
TWEZEATLE) B vV T o ETIrbhvEd, 2o st
NDIZXVFENR T Y v T L~UZe b £7,
o b —ZJHHIEICLY BeamGage 137 V v VLUV EBIED B — 7 =R )L
X7V v TR IEL RAHEICRELET,

IV TN EBIDEEFOE 7 EAVBICK Y E—2 0=V THRRESINET,
BAEICE o TE, BRL7-E—AE0OREHE, FEHE—LDHEDOHET, oz ) v
LAULMER ENAMCLDIRE D £ (TESBR) |

v — A EHE MEPREDIZ Y T 1L
D4 >~ None
/AT » b None
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FA 7=y 16/84 None

J A 7= > 10/90 BT FINLE-T Y S
FTATTyY REARE | Bxxr¥-s 07
% = FLF BIRLF-T Y S
% &v'—7 E—r -y
BEIAY v b None

55 PF—ZNUNRNU—[TR]F

Total Pwr/Engy

BeamGage T T2 4 A FIIKIESNH TWERAD T, EHENAY —/T 2L FEHERT
ZEIEFTEEHA, N2 RXAFHE ARV T2 —F I L —F T — /=R L X OKIE
PIT2ET, ANMETBAERZRENTNDL T L—L00 h—F LT — [T X)L FXFTRITH
X720 FHA, ERERFREROOITIE, B —AFHLED ROl ONERIZITEL L 72 i i 7
D EH A,

WIEMNBa THL1H T b (ents) DHEARENTHOND &, U —[T 3 /L X (2%
LEE2TOHEAOHEMENT VX NVFERENET, EallAoEITE HIZ AT —/Tx
RIS IVET, BALO AN ZITV, =V XHAL (W, J, mw/cm2/e &) ZFRE L
F9,

=2 T AT AF Y OB E (P F T AF TR ER) | b= H ST — R
FIL, DT ASF X NIMONRT — [TV R T, A= T AF v 20T
B (=2 T AT RTF YO - RERIZMEE) . F—F A RU—[ZXFE, A—h
TRF v WNEHDO/NNT — [T RV X IR 3,

L7zioT: A= b7 _AF X3~ =a TATF % L BEESEVTE,

FE: 74— WO NRT—[ZRXAVF XA —FZBAVLNEEE,. ERONRT —/=RLF
REMVITEHERBRICEELERA, ZOEOBERBRITHEINRNT —ITRX VXA —ZKREEDE
72arvESBLTTRIV,

56 bt—7L5/MAE

Peak, Min

ZNHIEINRY —Z RV E DR NEL O R/METT 2, BREINTNDHT7L—LH 5D
WE~ =27 ARt — F T RF Y HNOLDOTY, F/MEIZUIZLIZADEL D Z L0
DFEFTDOT, T—XILEEND ) ARRR—AT AL R T FEEZRLTWVDIZTEE
A,

A= b TR F X2 TATNTF Y LV EBEENEVTT,

57 bE—IJfNE
Peak Loc X, Peak Loc Y

=7 REOMETY, U= EIIT = Z2ENLABIOLENDL FICAF ¥
THIELETHRTEET, ~=a T VELEA— T AATF R HL5E. AF v 37
Fr IR ET,

A= b T AAF X E =2 T AT T LV EBEESEVTY,
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58 +EYvbheA FiE
Centroid X, Centroid Y

tr huA FABIZETOT- OO 78 LD —RE—A L b (L) 238 T52 4
TRFVET, 7 BAERIT RFYyORETIL hr— L TEET, T XT ¥ DRTE
NIFHUE, By boA REEIIDATOET ) ThbiREnNEd, ~=a 7 AT R3F
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Bk : IEEE Journal of Quantum Electronics, Vol. 27, No 4, April 1991 Choice of

Clip Levels for Beam Width Measurements Using Knife-Edge Techniques by
Siegman, Sasnett and Johnston.
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D%tX/M, D%tY/m, D%t

With the Percent of Power/Energy method, BeamGage totals the pixel energy
values of all pixels in descending order until it finds the pixel that causes the sum
to exceed the set Clip% of the total energy value. The energy value of this pixel
becomes the clip level.

BeamGage determines the beam widths by separately looking out along the
lengths of two orthogonal lines that pass through the beam centroid and counts all
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the pixels that are greater than the set clip level. The reported beam widths are
the number of pixels greater than the clip level multiplied by the pixel pitch.

When rotated beam results are disabled, the computed beam widths are the
measure of the pixels in the row and column that pass through the centroid. The
beam widths in the results window are labeled X and Y.

When rotated beam results are enabled, the computed beam widths are the
measure of the pixels along the Major and Minor axes that pass through the
centroid. The beam widths in the results window are labeled M/Major and
m/minor.

The Percent of Total diameter result is derived by taking the area of all pixels
above the clip level, and computing the diameter of a circle that contains that
amount of area. The Diameter beam width in the results window is labeled without
axis labels.

594  ©—7HkERE
D%pkX/M, D%pkY/m, D%pk

With the Percent of Peak method, BeamGage sets the clip level to the value that
is equal to the set Clip% of the current peak energy value.

BeamGage determines the beam widths by separately looking out along the
lengths of two orthogonal lines that pass through the beam centroid and counting
all the pixels that are greater than the set clip level. The reported beam widths are
the number of pixels greater than the clip level multiplied by the pixel pitch.

When rotated beam results are disabled, the computed beam widths are the
measure of the pixels in the row and column that pass through the centroid. The
beam widths in the results window are labeled X and Y.

When rotated beam results are enabled, the computed beam widths are the
measure of the pixels along the Major and Minor axes that pass through the
centroid. The beam widths in the results window are labeled M/Major and
m/minor.

The Percent of Peak diameter result is derived by taking the area of all pixels
above the clip level, and computing the diameter of a circle that contains that
amount of area. The Diameter beam width in the results window is labeled without
axis labels.
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DkeX prog * 13282402 um
D¥pk * 1492e+02 urm
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= AL —ILEE
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Partition X-Pos Y-Pos Units
PL  _2700e-03 & 2.700e-03 = cm
P2 2700e-03 5 2.700e-03 5 cm
P3  -2700e-03 5 -2.700e-03 (= cm
P4 2700e-03 5 -2.700e-03 = cm
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P1 P2 P3 P4
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P2 4400e-03 ---—---eev 6.223e-03  4.400e-03
P3 4400e-03 6223603 ----meeem- 4.400e-03
P4 6223e-03 4400e-03 4400e-03 -
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Click on the Logging control panel’s Log Results - —ikd drop down to see a list of

partitions to enable for logging. When statistics are enabled they will appear at the
end of the log file in the normal fashion.
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£16%B BeamGage Supported Cameras

BeamGage supports a variety of cameras to best suit your measurement application. We
will add support for new cameras as technology continues to evolve. This table displays all
the cameras that are supported in BeamGage. Click on the model name to access the
camera specifications.

All of the cameras currently available have additional information provided in subsequent
sections of this user guide. Please read over the information carefully before attempting to
use the camera.

Model BeamGage BeamGage Section
Standard Professional

SP928 X X C.4

SP907 X X C.4

SP300 X X {18k C

LT665 X X £k C

GeviCam X X {18k D, 8% E

L11059 X 8% F

SP928-1550 X X C.4

SP907-1550 X X C.4

LT665-1550 X X {18k C

Xeva XC-130 X 8% G

Pyrocam III X X f+% H

Pyrocam IIIHR X X (E-ONEDE- 3!

Pyrocam IV X X 18k D, 8% 1

Legacy

Products

SP620 X X

SP503 X X

Gras20 X X

SP620-1550 X X

SP503-1550 X X

Gras20-1550 X X
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C.1l Multi-tap Sensor Behavior

The Sony ICX694 sensor in the LT665 and the ICX687 in the SP300 utilizes EXview HAD II
CCD Multi Tap sensor technology. There are some differences in behavior from traditional
single tap sensors that are worth noting.

e Multi-tap sensors read out each tap individually and allow for faster frame rates
in CCD sensors.

e Each tap has its own A/D converter and amplifier and thus must be factory
matched.

e Factory matching ensures a uniform background response for a wide variety of
conditions.

e A tap mismatch appears as a visible seam between taps.

Slight mismatching is possible under some operational conditions but does not typically
affect laser beam measurement.

The color palettes available in BeamGage are designed to maximize visibility across the
dynamic range of the sensor and can greatly exaggerate tap mismatching to the human eye.
The significance of a tap mismatch on a beam measurement is a function of the delta of the
intensity across the mismatch and the peak intensity of the beam.

If conditions cannot be avoided that encourage a tap mismatch, then adjusting the peak
intensity of the beam to 80-95% of saturation will ensure that the effect of the mismatch is
statistically minimized.

Quad Tap Mismatch Quad Tap Matched

This section contains reference material that has been reproduced with minor modification as it was
provided in The Benefits of Multi-tap Sensors by Lumenera Corporation. No assumption of copyright is made
on such material; all rights are retained by the original author.
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C.2 LT665 1 A T4k

C.2.1  Supplied Accessories

The LT665 is a quad-tap camera and is supplied with the following accessories:
e 5 volt AC power adapter, 2 Amp minimum, Center Positive
e Pre-wired 8-pin GPI/O cable (Hirose HR1824-ND adapter)
o Pins 1 & 8 — External Power, DC Coaxial socket: 2.1mm (ID) x
5.5mm (OD)
Pins 6 & 7 — External Trigger, SMA Bulkhead, Female
Pins 2, 3, 4, 5 — Unused, Insulated, see reference tables

Trigger | None = |

C.2.2  External Trigger Control | ~ |
The LT665 camera is supplied with an external trigger input cable. The input to this
cable should be a standard TTL level positive going pulse. The camera will trigger, and
begin integrating light on the rising edge. A trigger pulse should be at least 5us in
duration.
To operate in external trigger mode you must set this control to Trigger In. Select
None when operating in CW mode.

C.2.3  GPI/O Connector Description®

For all non-isolated GPO/GPI pins, the voltage swing is as follows:
e ForalLOW value: 0.0to 0.1V
e For a HIGH value: 3.0t0 3.3V
e The typical forward current (If) is 20mA with maximum of 50mA.

@
(2 (7
OOOCS)

Figure 1: USB3.0 Camera front view of connector

Pin # Function Wire color Description
1 V-External External power input terminal (+5Vdc)
GFPO1+ Optically isolated output positive terminal
GPO1- Optically isolated output negative terminal
GPIOZ2 Bi-directional general purpose /O
GPIO3 Bi-directional general purpose /0

GPI1- YELLOW Cptically isolated input negative terminal
GPI1+ GREY Optically isolated input positive terminal
GND External power ground reference terminal

Figure 2.: GPI/O cable wire color definition

O =] ff o | ha
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C.2.4  Optically Isolated Inputs®

The optically-isolated input pins are designed to operate from 5V to 24V at a typical
current of 20mA and must not exceed 50mA. Greater input voltages are supported
with use of an external resistor. When current flow from GPI1+ to GPI1- it will be
seen as a level 1 from the camera otherwise the camera will see it as a level 0. A
simple usage is to apply the signal (active high) on GPI1+ and then have GPI1-
connect to the ground plane of the input signal (illustrated below). In some
applications the trigger may need to be active low, and then Vcc (5-24V) from the
trigger circuit should be applied at GPI1+ and the signal at GPI- as illustrated below.
The internal resistor value on these pins is 820Q. Therefore, Vinput = (0.02

A)*(820Q + Rexternal).
Voo |5-24"

Intarnal fo camara

Trigger signal
(Satvac)y

Imtemal i0 camera

_ ‘--a\:m
@:ﬂ LED af the
PCICHTD Opi-

— ""-,\\alm.:
4111 LED of tne %
| coupler / (

| PCICHTD Opto- |
\ coupler f

GFRi-
: Trgger =lgnal
[5-24vdc)

Active High Example Active Low Example

C.2.5 Optically Isolated Outputs*

The optically-isolated output requires an external resistor and biasing current. The
current flow between collector and emitter should nominally be 20mA and must not
exceed 50 mA. For example, for biasing with a 5V supply (output referenced to 5V),
use a 2209 series resistor. For a 12V supply, use 5609. There are 2 common
configurations that can be used for outputs, active high or active low output signal.
Active high output, will produce an output level to VCC when the LED in the opto-
coupler is on, alternatively for active low output, configure the GPO1 to output 0
when the signal is active (illustrated below).
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Internal to camera

/ﬂ;&l‘l‘l.ﬂ phiio
transistor of the v
PCACHID Opto-

(=)

Vo [5W]

GPO+

)

@ GPO-
Cutput
F signal

22001 ¢

r
W W

Active High output

i)

Internal to camera

PCACHTD Opto-

{'.-GLIDEr’/

Ve

VeelV]
Cutput

signal

ntemal photo _|/F \
transistor of the — \ GPO=

Active Low Output

1Some sections above contain reference material that has been reproduced with minor modifications as it
was provided in the Lumenera Cameras User'’s Manual Release 6.5 by Lumenera Corporation. All information
is assumed to be accurate at the time of writing. No assumption of copyright is made on such material, all
rights are retained by the original author.
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C.3  SP300 7 A Ttk

C.3.1 Supplied Accessories
The SP300 is a dual-tap camera and is supplied with the following accessories:
e USB3.0 Certified Standard-A to Micro-B cable
e Coax External Trigger Cable — Hirose HR25-&TP-8P(72) to BNC
o Pins 1 &5 — External Trigger, SMA Bulkhead, Female
o Pins 2-4, & 6-8 — Unused, see reference tables

(o~

| |
C.3.2  External Trigger Control | Trigge 1

The SP300 camera is supplied with an external trigger input cable. The input to this
cable should be a standard TTL level positive going pulse. The camera will trigger, and
begin integrating light on the rising edge. A trigger pulse should be at least 5us in
duration.

To operate in external trigger mode you must set this control to Trigger In. Select
None when operating in CW mode.

C.3.3  GPI/O Connector Description

The camera has an 8-pin GPIO connector on the back of the case; refer to the
diagram below for wire color-coding. The connector is a Hirose HR25 8 pin connector
with part number: HR25-7TR-8SA. The male connector is part number: HR25-7TP-
8P(72). For all non-isolated GPO/GPI pins, the voltage swing is as follows:

e ForalLOW value: 0.0to 0.1V

e For a HIGH value: 3.0t0 3.3V

e The typical forward current (If) is 20mA with maximum of 25mA.

Table 6.1: GPIO pin assignments (as shown looking at rear of camera)

Diagram Color Pin Function Description
Black 1 10 Opto-isolated input (default Trigger in)
White 2 01 Opto-isolated output
Red 3 102 Input/Output/serial transmit (TX)
Green 4 103 Input/Output/serial receive (RX)
Brown 5 GND Ground for bi-directional 10, VE:-:T' +3.3 V pins
Blue 6 OPTO_GND Ground for opto-isolated 10 pins
Orange 7 UExT Allows the camera to be powered externally
Yellow 8 +33V Power external circuitry up to 150 mA

Figure 3: SP300 front view of connector and Pin-out Definition

This section contains reference material that has been reproduced with minor modifications as it was
provided in the Point Grey Grasshopper3 U3 Technical Reference by Point Grey Research, Inc. All
information is assumed to be accurate at the time of writing. No assumption of copyright is made on such
material, all rights are retained by the original author.
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C4a SP907 and SP928 Camera Specifications

C.4.1  Supplied Accessories

The SP907 and SP928 are single tap cameras and are supplied with the following
accessories:
e USB3.0 Certified Standard-A to Micro-B cable
e Coax External Trigger Cable — JST BM09B-NSHSS-TBT to BNC
o Pins 7 & 9 — External Trigger, SMA Bulkhead, Female
o Pins 1-6 & 8 — Not connected, see reference table

Trigger | Nene . ‘

C.4.2  External Trigger Control ——

The SP907 and SP928 cameras are supplied with an external trigger input cable. The
input to this cable should be a standard TTL level positive going pulse. The camera
will trigger, and begin integrating light on the rising edge. A trigger pulse should be at
least 5us in duration.

To operate in external trigger mode you must set this control to Trigger In. Select
None when operating in CW mode.

C.4.3 GPI/O Connector Description

The camera has a 9-pin GPIO connector on the back of the case; refer to the diagram
below for wire color-coding. The header connector is JST part number BMO9B-NSHSS-
TBT and the wire plug connector is JST part number NSHR-09V-S. The wire contacts
are SSHL-003T-P0.2.

Table 6.1: GPIO pin assignments (as shown looking at rear of camera)

Color Pin Function Description

Red 1 Veur Allows the camera to be powered externally 5 - 24 VDC
Black 2 GND Ground for Input/Output, VEKT’ +3.3V pins
Whits 3 +3.3V Power external circuitry fused at 150 mA maximum
Grean 4 GPIO3 / Line3 | Input/Output

Purple 5 GPIO2 / Line2 | Input/Output

Black 6 GND Ground for Input/Output, VEKT’ +3.3V pins

Brown 7 OPTO_GND Ground for opto-isolated 10 pins
OFTO_OUT

Orange | 8 - / Opto-isolated output

Linel

Yellow 9 OPFTO_IN / LineD | Opto-isolated input
Figure 4: SP907 and SP928 front view of connector and Pin-out Definition

This section contains reference material that has been reproduced with minor modifications as it was provided in the
Point Grey Chameleon3 U3 Technical Reference by Point Grey Research, Inc. All information is assumed to be accurate at
the time of writing. No assumption of copyright is made on such material; all rights are retained by the original author.
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EXT, TRIGGER-IN "% ~ ‘\_\ [nberrmal Trelgger

l e -
(009 1d e

-  7NZR4 x 2
< Q 2 x

{

sV AE— RCOFHTHNGS b Y TEHWLE5E, 7 L—A L — MIZkKLV— FMax
Rate Z3#IR L %9, L—H1L b U B UL ZADSEH B30 BIIEE ) B4 usec THRIE L
F3, BRI L 2R EHA 2 OISR ET D L FFHT, B A T2
EEHDTHENCRD SNV AEZH LIRWEREOR SICRETI2HLERH Y T, =
kv, EEL TSV AEZFNT L Z Rl o E T,

E.1.4 REYZENLEIE

B AT INTUARREE — FTEIEL TV 5 & &3, REE 7 B/UMIEN B EIRICHEE
LET, Vgl RUBFNTNRNS AT TIEE 7 B URENRET D alHetErE <
R0 ET, REEZ BB L TR TE WL 9 2= 2RISR AE LT 5A 13,
HATHAEY AT EL, B - BREZIT> TR, HiizefEICk+ 2%
FERRII RN B E 7 A ERRE IS A EE T,
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fHkF L11059 7 A T 4%

F.1 L11059 ¥ A5 AMEFHEOEE S

L11059 1 A T & KD 7 /L7 L— LA fRFETHE 5 854 . BeamGage % Windows 7 7>
Windows 10,64 £ k OS T4GBLL ED RAM AE U ZF>PC ETHE-TL7Z&EW, 32
By b OS ECHERAT D EMENKEICIETL, 7b—a Ry 77 A XebTn2-47
U—AZRE L E7e D %A, F7o, AT RE 7BV ENEFICEZ D7 L —
LEAFL— M EHERBREOELS 2D £7,

ROl GeGfEl) BN/hSWBEARE =V E— RO 1 O TEHESH AT 7 L —L057-1
DY T vNVEINDIRL DD T, 32 By  OS ToOEMEMEIZE LM ELET, F08
ATH, RAM AE U % 3GB UL LIz 5 Z & 2H#E L £,

F.2 LBA-USB 2>5 BeamGage ~D7 v 77 L—F

L11058 & L230 ™4 A 7 % %5 BeamGage V5.5 ® U U — A ZfEV Y, Lumenera K5 A /3
DHTICEASNE L, ZRHDH LW KT A 3F LBA-USB & HHENR 72\ DT, LBA-
USB FHIZHW LN TVt W R T A NOBEFHNMLE L 720 9 ; LBA-USB 13 L11059 73 &£
@ Lumenera A4 A )LD F A ZITIIMEHTE EH A, LBA-USB OfEHZHKET 7 W iEETE,
TN &Moo PC 2B 175 BeamGage # o> PCIZA A b —/L$ B MERH Y £,
BeamGage |I/NA /"7 4+ —~ A PC TOMMZEE L THEF SN TVWETOTA VA b
— /LT LBA N MLEE L T 5L EORH O PCIZfT> T F &,

F.3 L11059 D& £ DHEERE

11059 71 A 7 B MIZ BeamGage ([t SivH &, 74—~y MIT 74/ hE LTI
TL—L4dXA =27 EF—RIZRVEST, ZOREF, 7VO 1L AH -7 EAL-E—RT
DEEL VWAL — RTO7 L—LABENAREL 725 L 5 IiTbN D HDTY,
BeamGage DMLDFREIH Y £, Z DO A T OEWEIL 7 VO REEE — K CILIET 2
XV ET, ZOE=T7EF—FTlH, L—VORESLT 74 A2 B X ORKEIED UEfE
EATO D OEERENEKESNTVET, IIHIRENKET LI FEIE>TT7+—~ >
N E S UK EZITVE T, RRICRELRF L ET,

F.4 L11059 7 A5 (L11058 #REETIV)

11058MB (ZHLEF Ik & 72D | L11059M [ZiE X #o v £ L7z, 7272 L. Lumenera 2385, 1
A R BERINT S £ TiX 11058MB O AT FIEETY ., BeamGage (% Lumenera @ 35mm
T d—~v NI AT Th5 11058M, 11058MB, 11059M (ki L E 3, 11059M 1%
11058MB D #%MET /LT, LV a7 Mo TWET, TOMOMERET 11058MB &
[/ T,

F.5 L11059 BeamGage 2>HDERE
LBA 7>5 BeamGage ~D7 v 77 L— RIZB LTIV O EFEBTREENRH D F97,
BeamGage (21X < D DOFERES B SN TWE T, HIFRSNTEESL H 0 £,
BeamGage DHERE A iR 511X, Source, Frame Format /S%/L% 27 U v 27 L4, —
FLZHDL 7+ —~y b&27 ) v 7 THTBEREENDG 74—~y FOU R FRBAE £,
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[ —— |
B 30eax2624 1| || o

496X328 8x8 Binning

FRY A MIFEFICRERBDICRS>TVET, I HIT, 2x2,4x4,8x8 =2/ E— R%
FRELEIZLT L =27 3 —~y "BV ET, ZNHOE= TE— RO T7I)VER T +—
vy b 7L —AL—NMILBADEHELV T oo TWET, 88 E= 27 EF—F
TIE, B ATF20fps LA EDAE— R CTF—X D7 VT L—LEHIITE, ZOFDOH AT
T, ZNVHEBT7 4+ —~y FOAE— NEIR#ETT, bHAALE= 7 TRE 7 BAROS
fREEITIE T L9 DT, EEETO/NIR ARy NORIEITEENHE T,

BeamGage D #i/N— a > Tld—HRE E7e ROl Ot I E 7, FEHEIZ
BeamGage = —¥ 4 A ROMH D ROIMEKEDE 7 v a v 2B RREEVE T,

AbBaR-TT MIVPAR—=FEINTWEREA,

E=r 75— R CHEATIEDEES (1ZEAEDDATIZBWT, REE 7 BMIETY
AR—bhSNFEHA, LML 11059 I AT TIL, MRV /NS 7 r—~ v NEBOSGEIZHk

NRRBETBANEFICEL 2D ET, ULV ETFX /L ZHWD ER—RT 4 UHIENT

ZFETN, MIEEZIToTH, EODEEETHIRLERY Y BIVIKIRT X LB NET,
FNODOEBEEL TERBEDOFETIv=2 T AT A_AF X2 AT, #5607 B EHIE
FHANSHRT 2 2 LT, BHE., REEZBANMER RICRESHET L LIThHY E
FAR, =7 LRI EDOREZITOHESCEFOE—JITARRE 7 BV

LA FEENSLETT,

F.6 NNV
L11059 #h 37256 R U HTEE4, DA TITIIBNC 227 ZfF U H A —T A0 fE LT
WET, PUTEBZIZEDTILL L TEVdc 2y 7 - LULD YL A L [RAED S O L 7
DE9d, 7OLAEILSus LLETH D Z ENHKETT,
SER RN Y HE— RCHEMESE RS, K7L —LAL—MICW TOHED U2 L7720 £,
Bl zIE, HHTDHHATOCW T— R TDOT L—AhL— k) 20fps THIIE, ST — R
Tl 10fps & 720 97,

U — FICITBIERRE S & 0 £ DT EHD/ L RHNO )G 7L 2D A/ HE T,

£1H%G XenlICs InGaAs I X F 4§

G.1  XenlCs XEVA 7 A5 DfFEHA
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Important: XenICs USB XEVA 7 A % S ITIFA Y avtr bRt En s
BeamGage & XenlCs IZftB3 5 Xeneth 24 V' XA h—VTAUERDH D £,
A VA =N OIEBIIER TS

XenICs CD THa/RIZHEWV Xeneth 2 A V A F— /L L T FEW, I AT RIANREKRIE Ny
7 NUC 7 7 A /L7 & XenlCs 1 A 7 1% BeamGage TIELEEL FH A, XEVA T
A 7 % Xeneth & BeamGage T4+ HZ LI TEXEHA L .

Warning: BeamGage % IE L < BifEX ¥ 2 I2i3@EGI 2/ N— 3 D Xeneth %1 > &
=T BHERSHY £, XenICs CD i2i% Xeneth-Software &\ 4 RiiD
TFNERHY, 4 DD Xeneth EXE f VA b—/L-Tul I A ARGENTNE
3, 32 Ey hd 0S IZik Xeneth-Setup-Advanced %z, 64 £ > k OS iZiZ
Xeneth-Setup-Advanced64 % 1 > 2 h—/V 3 B3UERH Y £3, Xeneth-
Api-Setup & Xeneth-Api-Setup64 |35 X 7 ZH#H LEHT — % 2BET 57
DTS T LEERTDADZDDHED T,

XEVA 71 A 7 OE:{ElX BeamGage Z1{# 5 Z & TEEIZ/ZR Y . XA FORERERENE ST
WET, InGaAs Z W o1 A 7 TIXRAF R R 2152 7o OITIZIER 1T Z < D EHGAHH EDS 24
T/ £9, XenlCs 7 A 7 1355572 NUC GEX—MEME) 7 7 A v EHWETR, Zhix
NAZIZE T — RT0ERHY £3, ZOMET 7 A VT h A Z8E L)L, TNE
NOHAZEIREEINET, NUC 7 7 A MZIZTF A, A7y b, REEZ BIHIE
ERIFRIC, BB, A, 7797 b~0L, HRGFEFREREORENETENET,
BeamGage ® 21> kB — L XKL b LB NUC 7 7 A LV ZIEIRTE £77,

NUC 7 7 A LiZid, TrueNUC 7 7 A LV EFEHENUC 7 7 A 3B D £9°, NUC 7 7 1 Vi
Xeneth T AJRE T, NUC 7 7 A MITPEEF.xca Mt &, “BEIE Sy 77 £7203 “h A
TRIE"7 7 ANV EBIEEINE T, XenlCs TIEH AT LI CO NI ETN, 2o
CDI{ZIZNUC 7 7 A /L & TrueNUC 7 7 A A3 E £ E T2, [FIFFIC Xeneth b & FNE5
DT, HATDOT A FLHKEIZGEETNUC 7 7 A VOBMNTE E9,

NUC & TrueNUC A 7 A (HG) & v —5 4 (LG)D 2 2D 7 AZhTbivET, b
— P B — AT TIIANA ZF A NUC 7 7 A DS L HWSLNET, 17 A NUC
7 7 A NVTOIERICEIFIEF I L, v—4 A 2 NUC 7 7 A )L CTOISBERIEIEIZENT
—g_o

TrueNUC 7 7 A L TIZIAW RS 2RI % L CE 7 B AAHIED BRI T E T,
TrueNUC_HG 7 7 A /ViX BeamGage THATHZ L #H#BLE T,

HE D NUC 7 7 A Vid. FOERFICED Th - =S & 5 WITZF ST W R OEE1C
AWVWHNET, REMANATHND &, B AT OEGMEMENMET L X1,

G.1.1  X-Control XCA 7 7 A V% Xeneth |ZEH#
Warning: X-Control NUC 7 7 1 /li% BeamGage v6.0 U\ FCiifFATEEHA,
2013 A 10 ALENZBEA I NI A FIZM B LT3 NUC 7 7 A JVITEHH
EHTY,
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TRLFNRICES>T X 2> hr—/L% XCA 7 7 A /WIZZH# LT BeamGage v6.0 LA ECEHT
5 X0l LET

[y

X-Control XCA 7 7 1 /% “C:\Program Files\Xeneth\Calibrations”|Z & % Xeneth
Calibration 7 # v ZlZa ™ — L £,

2. W ATOEFRZEZANDHNCUSB 7 —T L ThH AT E PCEERLET,

3. WATZOEREANET,

4. Xeneth ¥ 7 FZBH<,

5. AT EERLKET —4" Z“(none)" 2% E L E 7,

6. 77 AN A=a—T "RE"ZRINLET,

7. BT HRIET 7 A NV EFTIRLET,

8. OKz7 U w7 LET,

9. WIEA=a—TC"WIET —Z O "% @RI £,

10 "AAEFELET, NAMMEET, REZAVETHLILEITIH Y /A,

11. Xeneth 5 AT 7 7 ANV EZ AT LET,

2. /RG22 Vv 7 LET,

13. Xeneth V7 FOARTIZL Y | BMEINTRETZ 7 ANTIEIATONY 7 75
R« A X0 S5 72, BeamGage @ AutoCal 7350 & S ks RITAEREZR b
DLV ET, ZOREEMBRIT 521X BeamGage TOMEH D72 b DIk 24T
I WMHEMNEH Y FT,

Browse for a xca file..

a. BeamGage L H:iZ A VA F—/L &7 XEVA XCA 7 7 A a3 "—H &
EJSaS
i. Start Menu -> All Programs -> Spiricon Tools -> XEVA XCA
File Converter
| Spiricon Tools
o Camera Driver Manager
G, XEVA XCA File Converter
b. Browse r% %7V w7 LTA7 v 7 10 Xeneth\Calibrations =+ L 7 k
VOT7 7 A NIRRT AT a7 2lEET,
c. Xeneth ¥ 7 K CHLELFE 7D NUC 7 7 A W ERIR L £,
d OKZZ7VUvy7 L%,
e. Convertx2V v2o LET,

14. #NUC 7 7 A WKL TAT v 7 6-13 D ik L 9,
BeamGage 2R E/X v 7 & FtiATedga ., 47 Xeneth TE#L S 4172 NUC 7 7 A VA FREE L T

T, X2 hr—L NUC 7 7 A VEGHHFAGL D ETDENATHIETZ 7 AT F A |
A 7 212 “nvalid Calibration!/BEEIFEERN" &5 25— 2 v — U RFIRENET,
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G.2 XEVA AT DOHHRE

AIEiC R/ 7 b7 =T DA AN = ARETKETLEZL, FTRR2FTLTRFIN:

1. B ATOERZANDENT, T AT-PCHOUSB 7 —7 Va8 LET,

2. AATOEREANET,

3. BeamGage #.bH EIF £,

4, V=R RXRNLTO—ANT 4TI E%2I V7 L, DATERIRLET, B AT
DITAV L AF—DANNEREINET,
(TIATZNAT 4 — -2 assnbiifiisillcb O THIUX, 718 AF—
FBERG L TR TOWETOFIEL -5 FEMLTFINY, )

5. BeamGage CD £723 WA TIZHDIIATDOTA B AX—2 ASILES, AT
HATEMHTHETOPC TITHIMERH Y £3,

6. =R B LIHXTTrA Ny ) —)VIT&, BEv—HINV-T4T7XIZEY £
T

7. BATBNEENL, T—X 7 L—LBENEED 9,

8. Y—ARURVT—FRAITREFVEZI ) v LET,

9. BATRIETZ 7 ANNSFNVIATE, Ny T XU ORMZ7 Uy 7 LET,

10. 759U XL EBIRLET,

11. RO 7 L Z1247& £97: C:\Program files\Xeneth\CalibrationPacks\

12. TrueNUC_HG % & iexca 7 7 A NA%E 7V v 7 L, B ZHLET,

13. AN E > TV RITNIE2EMET A T2 2F v 7 LET,

14, V=R BT DRE—F=7 Vw7 LET,

15. W A F1F, ELLMESNET—F 7L —20REB#BELET, 777 L~
DR—AZ7 A T ER>TVET,

16. TOXTE SN TWAEHANREIL 17° C TF, IREDOFEAN Z OMEIZEHE L £ TR
bET, .

17 BENLZE LTI DN AT ENGLENGHER L, YV IR A E2EITLET,

18. CW L —HOHENTE LT,

19. L —HOREOEC LIRS REH OFFFIIATRE TS, MR AL R LI2GA 130T v
WV ET XY NEFEIATTOLENS Y £,

Important: XEVA I AZEEVATHE. BANCH AT OBREZEIV ., RICUSB 7
—TNEALTLEZN,

Warning: XEVA # XA Z T USB FF—7NVORY A LIZE L TONT B ST -
TWET, FIUWZIVIATD T 77— 0T HN 7Ty =2LFEST, VAZ—|
SRBITIFEMOOFIELZ BV BEIRITERY ¥ A, USB 7—7 V% PCIZ
HEEET 5 L. BeamGage b LIFIZIIN AT DT A B RAa— ROASDR
BEEREINET, XenlCs tt TIXZOATOBFHEIIITLRVWEDZ L TY, )

HEE : Xeneth TYERR I N7z A& 5 NUC 7 7 A /Vik BeamGage CIEL S BIfEL £7,

BeamGage = —H% A F  Document No: 50220-003  v6.11 10/3/2017  Page 159



G.3  XenICs XEVA 7 2 7 #fE
Z Z Tl XenICs XEVA IZHfA 723 b a—/UEREIC DWW Cib_E 4, H@kgaelc >V T,
A~ =2 T VOMOFETHES LN TOET, "~ T BRI XEVA D4 T ORFRIBHETHE
MTEET,

! 320X%256:1s:12bpp 1x1 Binning
B 12 bits per pixel v
$)90 Hz 7 ‘

G31 ZlV—AT7x—<vh |
—HOA TV a3 URFRENTWIUE, ERICRIRT 20 BXFIEAEDH Y THA,
The XEVA 7 A F It =0 7 &Y R—F L TWER A, £, REHE 113 1320X256
EINENWD T, ROIFHEOVLEMIIZNEEELS BV FHA, ZOHATEVR—F
4% BeamGage D##D VU U — 2 TiX, ROIEREIZH Y £H A, ROl = ha—/L
SNOTBENEENDRT AR — SN2 8V EET,

OB ATIT12E Yy MEZEALOE— RTEEL £J, BeamGaged THEfkdH 5\
TP AR—FENTND XEVA T AT -E— RidRbEHVWSHI, 100Hz D7 L — A
L— b &Ff> TWET28, NUC TIEH 90Hz 1272V 4, RN 2 E < T 508N
RiFiuE, L— MIOHZ ICRET HZ L 2L £,

20000 5] ms
B owGsin - ADCVref:
ADC Vin:

G32 BHIFAV|TTFvr L~ —
TREAREIL TrueNUC £721ENUC 7 7 A LV TTOBREINTEBY, W ATDOXAF
2 w7 L UN L & BeamGage TORIENRA OKEE TIT2 %9, 22—
WEFTEHDIXBHERET T T, FhiiBeamGage v b7 v 7 7 7 A WTHR-AF
EnET,

B o ho— VBEEEIThO D A LI A LRI T TY, BEFEIZII VR THRES
NET, SMB N TE— RTEMEL TV D5E. BEIFRIOBMIE N Y T(E 5251
L0 ET, BHONUC 77 AL (TrueNUC TlZ7ew) ZHWTW A4, BERR
FEOEFEITTEEH A,

A AT —21E TrueNUCINUC 7 7 A MZTH T 0 7T ASFLTV DR EICHE
WET, REIFIANA > r DU TT,

Black Level 7 >~/ —% % TrueNUC/NUC file 7 7 A /VIZxfits LT2fEIC 7 ) By B &
NET., Xeneth TIX, ZOREIZADCVin LIFEINET, = 2 CTOFRRITMRDI-
DD YD TT,

ADC Vref A >/ —4% % TrueNUC/INUC 7 7 A VI LT2fEIC 7 By FEanE
T, X ZICFERENFETN, X-ar b — )L THEINT-NEDORGEN HA T,

Target Temp: |27 “C

Current Temp: | 24 °C

G.3.3 o mc—

XEVA 51 A F I3 RGEZF A2 LESEL2ODRHERNH Y £3, InGaAs A 7D
G FEFITREZ IR TS, XR—AT7 A VELEASED72DI00E., BEDORE
EEELUTEL, 7477 XOBMEREUTETA2XLENS D £3, FRITE 300°
TIVE IR DT AT OIREITEMEIC LY EnLL EE R ET 0T, & TD TrueNUC
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7 7 A ® Cooling Temp fEIZFEHIANC 17°CICRRESNE T, b LEREIREMEL
Bz 11X 12°C DA, XenlCsizar 7 FL, BEAEIFKELEZHF LD
TrueNUC/NUC 7 7 A V& A4 —H — L T F X,

A FNNIRGFTFORELE T 572 0DBHENH Y £T08, B AT OREN LS
*HKL IRIRIG R T OBEEN LY £9, B AT HO Current Temp OFERICE D,

PEDNKRELREMA F T v X ZLTWAZ ENDbND 4, REME T A TND
@ﬁ@%t RAZENE U E9, 20T TrueNUC/NUC 7 7 A LIS THIE TE £,

XEVAL0SS TrueNUC_LGF +
Twao Point Correction

G34 HATHET7AN | |

XEVA 72 ED InGaAs I A T #IE L MHT 2720I2id, WA THIET 7 A V& A
FIHF = RTLMERHY ET, 77 AMIAATOREICE>T2HDTRIT
W22V EH A, DATIMHET DY 7 =7 Xeneth 84 VA h—)vEhd &,
HEZITMIENUC 7 7 A VN TRt 7 AV Zllat—SnEd .

C:\Program files\Xeneth\CalibrationPacks\...

ZOT7FNAIE 20U EDOXxcaNUC 7 7 A VDR EENTED, TNENEHI AT
DIV TNF o NN=ZHIE L TWET, 77 A AR, WoOZERBMER SIS0 %
RTEENEENTWVET, LGRHG 2517 7 A /MIZNZEI, B—-FA N
A TADOFEIZKHE LTS DT,

NUC774W%%@@K@\Fﬂyf797®%mé79yﬁb\tﬁ®7ﬁwﬁ
WCBEI L £, #@Yl7e TrueNUC/NUC xca 77 A V28R BIK 227 Y v 7 L% T,
2/ 5MER v 7 ANFICTF = v 7 SNFETH, LI NUC EE2HWTITH AT &
STHEMRWZHTT, ZOHAZT = v 7 LaTgiuE, NUCRLOLAEDI AT
MO R D TLE D,

DT 7 ANKLITRET 7 A WVRTFE SV, I AT PR SILTIRIECTRE Y 71 /b
NN D EHBRIC D A ZICHEENE T, DA T NERIN W RITIE~=2
TIVTITH Z &2/ £,

BB NUICTZ77ANVZHNWAZETHATORRIL—AL— " BRELENS
NUC ORREIZIL U TR LETHR, @ 10-20% OB &2 £,

Trigger |None v |

G.35 ALY HHIE | ~ |

XEVA 51 A FV\ZIIANER N A —T RSB L TWET, ZDOr—7 1 ~D AT
iﬁﬁ@ﬂSVN»@E@N»Xfﬁwiﬁ HAZINNITSDHE, 7NIVADSL
L ERD S THRPFHAIS N TWE ET, U TV A2 5us L EDO R A3
M%:/C—g—o

SME R Te— R TEESED5E, ZORELRMIT A ICLET, £FZCWE
— FOEEFT ANBRLELET,

BeamGage = —H% 54 K Document No: 50220-003  v6.11  10/3/2017  Page 161



BeamGage = —% A F  Document No: 50220-003  v6.11 10/3/2017  Page 162



fHésH Y= F[Raw:

MEE : BeamGage v5.5 DV Y —XIZL O N4/ 2 H AN (E32 £ FE64 B F
Windows OS TEIFERAIEEL RV F L7&, #LEF 5 OS /4 Windows 7 Z>Windows 10 T
7

H.1 A v KA ERERE

AE Y a3 tkoog vl L AT OEEIZNERD CCD X CMOS T3 A LBy 4
DT, MEDOZ Y ha—/UREZFf> TV ET, A b AZFAZ Y RT7e—fHO
Windows =2 Y —/L-7 7V r—a UASE L TWETR, A vl AT RIS
FOEARNREREZE-NOTHIUL, 2OV 7 vy =T PIFTHATT, A ahh-a
V=TTV = aidk, A a A7 Ny =7 CD T BeamGage A X X — R
A VA N THBRICBEIIICA VA M=V INET,

Important: -7z AW Z T3 FiIZ1TE DN~ =2 T/ &35, N1 77 5DRER
AN DN T LS PEAEL TFE 0,

RAahbh-ary)—)- T TV r— g%
RABHLOETOMEEHIECTE £,

RA ah Al EFR L, AN — RO E 2TV E T,
REE 7 VLVOBESTA VHIEEZIT)2—T 4 VT 4 2 EHATHET,
NA s L% LBA-PC Y7 b= TIHHE L £,

NRAvH L% M2-200 V7 b =TI LET,

BeamGage & [FIIFFICEEHT 5 Z L 1XTE £ H A,

o0k whE

ERRary—n- 77— g o Co BeamGage HlIEEE DEIRIZ, REE 7 BILEES
FAEIEREDRA LT F o ZAEED IR WS Z & T, BeamGage THA L S E X #t
ZHIVET,

TEIIASNA eI L N Oy ha—X%LTHY ., TOMBOEENRENTWET, T
TILay = TRA L EZEELT-Z ERHIUTRIBILTWA NS LILER A,

Puised,. > || Rate 25025, sl | 1000 [ s
- Pixel Scale ' “m =
i1 Auto * X: 100 pm ——— || &= | 10 =
Rate 1.00 = Y:100um |
‘ ‘ ’ Firmware v1.08| | ‘ ‘
Camera |

= Chopped * Pulsed R

48Hz v v | | Pulsed

Chopped
er re \1 08

rigger Method |l Tria ‘ F 3 v F(CW)vs 7L R  CW E— RCHHT 284

A 1T III“C;’FZ@*EO)[EI%%;; //\b)ﬂﬂb\%miﬁ‘z)) a’—;, A AN
AU 24.3Hz & 48.5Hz TT, ILEFEMMEEZ B TH72DI2IE, #IZ 48Hz TOEHAZHELEL £
ﬁy2mum\%kﬁ4y&7v—A$ﬁ%ﬁwf\#ﬁKﬁEVNwwﬁwE@%mmﬁ
LS ENZORER L ET,

PSNNVAE— R THRT 256, S0 h L0 Y TEINE BTV, 7OV A EE FEEO L —
PRV ABEDETRSEELTRFIW,
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Rate 25.02 Hz
Pixel Scale
X: 100 pm
Y: 100 pm
‘ Firmware v1,08 |

» L= M TS AT U ANIIBIEDO T 3 v - JEREIIATT N U AL A L— R R
Hz TrENFET,

T 0006 fEA Y hr—b LR -E— RO A5A, S
ABHLORY FEIENDITV, BREHIEOME AT VAL D HETELHELTRFS
VN, BRIE ATRE 7 R EDH I 50 2> 5 12,800 us T,

Important: 7=z 7" & — N T/ZHEHFIBITHELEE TH VD, N1 2y AN FDOHE)E > F7 >
TRHEX Z 4 —F¥1IH D EFEA,

EX | BBHRGEZ L LGN TL T O f T F v B HEETTS 28 E BRI T
P&y

Rate

[—————] Pixel
Iy Auto - X
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