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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 measuremehneeds 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 @athelpewithi on.
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

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Page?



R

BeamGage®< f D r 020 ®| ohs2i eH' «fim £N°
pi sl et i ™|lohooi  eH! «fi- N
piog | Nos. 5,418,562 < 5,440,338 # td =™ A0
GigE Vision®| Automated Imaging Association — EAN
Windows®, Windows XP®, Windows Vista®, Windows 7®, Windows 10, Visual Basic®,
Internet Explorer®, Excel®, Visual Studio®, .XPS® | Microsoft — £A°
LabVIEW® | National Instruments — A0
MATLAB® | MathWorks — A9
Adobe®, Adobe Acrobat®, .PDF® | Adobe Systems — A0
Pentip n? | Intel — A
Vega®, Nova II®, USBI®, Pulsar®, StarLab® | o h o 21 — £A°
< A" dD@emm - A{ =— |oh=2i eH' «fir =3 A°
ohsdi eH' «fi|s 1 —" D@emr td=m] — Lmzzl 4
2 e L o34
| — @ mm) — - VA — | | = %3 =V % n | 48 18
N PR R
RD)snai «fiH 2a—tDd) pved —0dc8od Dyvofia o @vFr —
z| s - - 0 Nshswve— 0 % ogd=™3A°0
ohedi eH' «fi FEVA RO s aT fiHT DAa— - A =
A L f=#%dei—shieve~ A % —K'fird:ei—R
sl CfiH* Da—qr- A{s™ei< |8 s L msms L L=

p)
Nef 3 >0 — 0 E® ) | Ve # %3 A
http://www.ophiropt.com/jp/laser-measurement-instruments/beam-profilers/services/manuals

% D@ mm - T | ohs i @H' «fi,LLC% <3 A°

ohesdi @H' «fi,lLC| 8 ~ D@ @ mm) r 14 v O T
ceaf L g

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Page3


http://www.ophiropt.com/jp/laser-measurement-instruments/beam-profilers/services/manuals

PP PRSPPI 4..

BEAMGAGE — et 15.
I O T P 17
1 e 2 T T -2 SO UOUS 18
1.1 BeamGage —mmfi @) D 0 s 18
L2 0 0 ettt 18
1.3 BEAMGAGE — L o i mrmmmmm e 19..
14 oco0' —%e . B K et ——————————————— 19..
L D e ——————— e e e e mmm———aeeebL bbbt a——————— e e e e e e e e e e e e e e e nne 19
151 CWT DB — ¥ B J # B K it 20
1.5.2 RT @ D@ — % PJ ®m PK cooeeeeiiieeeiiis s mmmmmmm e ee e eeeeev e eenens 20
1.6 N TS 21
2 BeamGage — e e 22.
2.1 clmm T P D e —————— it reaaaaaeean 22
211 Default PDF VIBWET ........uiiieiiiiie et eeeeee e eeeemme et 23.
21.2 Adobe Reader XI — = TS 24..
22 5D @ WIS RET 0K o T fi ot eeeeeee et aeaned 24
fﬁ?ﬁég)ﬂi“
221 . D @0 W e Al 25...
222 00! 52 @< (fi Ju D1 e 25..
§ o253 -
& Frowl
2221 R DO A Wil e, 26
2222 4D O 27
A As
g *— sz‘ rPyT z;‘:
2223 »i st i< | T 27

¥ 1600x1200 -~ D
ErpPyhk -

2224 NT IFNODY P B 29
: =
2225 o' p o |9 mafi [K' B o™ z 0 | .an31
rUA [bunn v
FaLA 00005 ms
. &t (seno v
2.2.2.6 J' o ENETTEE e 31
L>Z W 116 -
AZRBIE 1.00 =
2.2.2.7 ¢ D 2 i CEZA . ...............oeeiee e e 32..

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Paged



2.2.2.8. ()}

2.2.3

2.2.5

2.2.6

23 f O+

2.3.2
2.3.3

234
2.3.5

2.3.6

2.3.7

2.3.8

2.4 «

241

24.2

(rked | & a1
K44 pum Y44 um

I7— LD 7ER
‘ MCU: 207 FPGA: 207

hodr » v

JrILazvu—)L
RO i ¢ fi 501 j ..................................................... 33

P71l testlog 10 imagebinary.b -
B 5. 15

h™ D+
s =)
K™ DP P o™ D) EEEBEEIEN ...t 33
® E—bA—h—
FOF 0D 07 e 34
DOWEE S RE T et eemee s 34
B L= -
| § zazo—)1x -
o ‘Ens—n— -
oD et rmm e et m————— e ean e 34...
e

Or=:5F -

N e 35

2D|3Dk. R¥ s
2DY D+

3D |2 F | [0 LN . ..........cceeeeaanee 38
etz bOA B EZH
X L250E+02 = um N=27
¥:  1250E+02 (=) um -2 |
o IR B e SRR 38
dFERLBL FRLEL
X: 0.0000 = um =27l
Y:  2490E+02 &) um E-2 |
S 39.

-
‘KB;U ;:mi |
h™ D2Fr PehO0O mmix : L e e e 39.
A

BeamGage D @ © wm)

Document No: 5022003 vA.1 10/3/2017 Pageb



H 15
ENme E
243 K. 8 po fia EEEEEZMN e 40
This s s commend
] + & 7V
244 h™ 2F cofis | s ememene e nnan a1
LN
245 1 hO" fi ® YL |
1 DIEH A IV -2
IRTDIL—LZBDRAL
246 s> @& dJ | L et enmeee e 42..
B XERE@Egs - (% | 2875800 5
2.4.17. L wwr Y 43..
2AT.0L. 289 B K F — e a4
2.4.7.2. F B et e, 46.
2.4.7.3. - |H €D ANOD Y B — et A7
2.4.7.4. e, 47.
2D et eteeee ettt eneeee e 48.
rd 5.60 o W~
v 8
251 R: D [kt v BEEEEEE s 48
2511 RIT ORI D oo et eeeeen e, 49..
2.5.1.2 RT OR T D oot eeeeeeeee et e et eeeeeee e 49
25.1.3 R: D/« i »—J PKL PJ 9™ i 49
2514 & P oam® oot eeeeen e, 49..
) D4g's® ~.um
252 fOF ’$ ....................... 50
2521 k. ='¢ 0 wmhy 42 ©,KEpogKE « ' £ K %.......... 50
2522 k. =' ¢ oR:D/4t i v % %PE - £k %...50
2523 k. ='¢ 6 HY <%, %HD e <! 2K %, 51
2524 k. ='r A HD - — © ©pJ %, D%ms Clip%51
2525 R:OJ/4ET »—F OF , EPSA Wi 51
(%] 1oooe.00 [
2.5.3 @D 0 e 51
25.4 Sz TSSOSO PSSRSO 51

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pages



2541

fEsmgsgyso v mrad -
> 500.00 [={ mm

— e 52..

I7 =T —LETORA> b - mrad - X 0.000E+00 5 um
4 0.00 {5 mm ¥: 0.000E+00 = um
‘ D: 0.000E+00 [ um v/

2542 RKROdhoe iy 2 T 52

I7—4—ILETOESE ~ mad -

< 0.00 {5 mm

|
2543 hOdhs2i ) ‘ < e, 52.

2.5.5

2.5.6
2.6

p——
A 52..

Time ~ c

00:04:51 lal &

261 =ik

2.6.2 > B

2.6.3
2.6.3.1

2.6.3.2 iR

2.6.3.3
2.6.3.4
2.6.3.5

FRLBL L deg &
M mm Y mm

‘w: 005 » mm H: 0.05 5 mm

271 vt e i o« R BES e 60

272 ROYwo o

P1
E X Pos: 125.500 um Y Pos: 125.000 um
Width: 125.000 um Height: 56.000 um ‘

273 o024 = Ru' D SN 61

274 f ¢

|
dDF = R _‘-—-‘«ﬁﬂ .................................. 62
28 FOF ke MO " Wi 62

nog Hog
Lolel - il el - o

281 FOFK. RO SR N CErZ ...................... 62..

BeamGage D @ © wm)

Document No: 5022003 vA.1 10/3/2017 Pager



2.0 T D L W o 63

29.1 Pointing Stability.........ccooo e 64.
= D~/ THILE—
k—4)p 150 148762800 cnt
E—
2 Display Options
= 25— Chart
- ey HiEt v
292 o) ' pk w' Dy owvt EEHROER v e 65
(sdf-3 :
@ 1000 5
| l;/j‘
2.9.3 ]'H.I 3 J Ku. R' o . = 2 228 .SssssssssssssssssssmEEEEEE S s s R R nnnnnnuunnn" 66..
® =
[A=-tz5
, e
2.9.4 A @) - HY D ) Rl e Q7.
205  # @) o' b e 68..
2.10 T V.Y T 70
!_ UMy Documents\BeamGage\Data
- ‘ ZEVA 5ms YAG - |_||H
2101 h 0O e TR UPRORRRRPRY 4 |
Fi |
2102 . ~4D 3 | e ee e e eserer st seeeeanm s et err e teseseresamamae e nesesararaee] 72.
LI
2.10.3 2D/3D — - ‘ L l‘ LI T2
) IL—L8
]
Ao -
2104 o« = CfiJu D0 R T3,
B Lt horys - L
N 5 :
. . W s
211 " wo s | Wi | , S 7/
B e 75
3.1 e ——— e ———— 75
B e ——— e ————— e —————— 76.
3.2.1 )P e P N T T T YO 76..
3.2.2 > P et fidi o D AT e e 78

3.23  Hfi 1
33 oV D 2 QP b) + 7.222e+03 Wrem® - 5.522e+06 W/em® Shz [ [0 &

4 h Ommi 8 N O D ¥ B B e e e enen 82
4.1 BeamGage h [ mml 2 mmK .oooooiiiiiiiiiiiiiccecccc e e 82
4.2 gepJw Pk hOwai .bgSetup, HDFS5 ..., 82.
43 D ahDmal .bgData, HDFS......oooiii e 82

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Page3



4.4 HDFS5 N O D ¥ B ) i emmmme e 84

4.4.1 D A e B @i e, 84.
4.4.2 ® D 3 ettt 84
4.4.3 T T OO ORPUTPOO 86

45 . =, H' D) hOmmi, .CSV, ASCll..cocooiiiiieieiiseemee e, .86..

46 " wd ) hDOws ,.pdf........ L R 87..

47 hOw = « % ® @ .............................................................. 87

=
471 < mmb e kI fi - 87..
4.7.2 T 88..
473 ok o T i Ko e s 89

D e e————— et ettt ennan ettt et ettt et amnnn e e s et ettt ee s ane aq

DL et eeeen e ettt eeeenen e Qq.
511 Bi N €T TS | e e 920

52 fDOF PP PP PPPPN 91

53 1SO e 91

B o B KT Z T et eeeeee ettt eeeeeen e, 92

55 1D A0 R: D/aE T b e e a3

o< T = e T~ a3

5.7 H D ettt eeee ettt eeenan e nen e, a3

5.8 o T PSR 94

59 £k Ao F e, 94.
B.9.1 DA o ® U ettt eeee ettt eenens 94
5.9.2 Jmmll €P © e 96
5.93 U D aAi R: D/AE T b e 96.
B.9.4  H D ® e e 97
5.9.5 LY T = I O 97
5.9.6 Afi@D i ) R D 98

5.10 2 Y USROS a8

DL ettt enenen ettt ettt ennen s n et Qq.

.02 ettt eenn ettt eennnnns e, Q9

5.13 R D et eeeeee et 99

514 HD « RT ORI D oot eeeeeee et eeeeee e ee e Q9.

5.15 RI OR D oot eeeeeee ettt eeeeeee e .100

5,16 & P am® et eeeeeen ettt n s eenens 100

B.A7  m R 2 et et et .100

5.18 Sz TSSOSO 100
B.IB.L et eenenen ettt enanns 101
5182 NODho i 3 : wmd” fi O oo e, 101

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Paged



TR T T A o N o T Y SO 102

5.18.4 NOD N ® D1 0 e e 102
5.1 @ B @ ® Bl oo 103
5191 fO¢F ettt et ee e anmame sttt 104
5.19.2 X/Y3V | I e 104
5193 2D [ D F e ®h o PJ — e 105
5.19.4 1D @ B @ o B J — e s 105
5.20 L B K b B U = e m————— 106
521 2D £ D F 3 B KL B e e 107
5.21.1 e, 107
5.21.2 R: D /b 1 0 e 107
5.21.3 U0 ® 3 e, 107
5.21.4 R D/ E T 0 e, 107
5.21.5 R: D/ E 1 0 oo, 107
B.21.6 £ D F ettt emeeee et n et aees 108
B5.20.7 K ' 0 D e e .108
521.8 €2 O @Yo DKE @ oo, 108
5.22 AIDJ B K b B U e et 108
5.22.1 1D LD ® 30 oot eemeeee et eenmee s eean. 108
5222 1D R D/ AE T b et 108
5223 1D R D/ AE T b et 109
5224 IDF D F e, 109
5.22.5  AD K ' 4 D ettt ettt 109
522.6 1D 4P © ©9¥° D KE @i e 109
5.23 D b e e .110
B.23.1 ettt eemee ettt seenne . 110
.23, et ememee ettt seennn . 110
B5.23.3 ettt eeeee ettt meeeen e, 110
5.23.4  F D F e 110
524  efiv B | 111
5.25 i WY % 0 0 T i et 111
526 R D/AE T 20D H e 113
£ xo—x—5
¢ Fr>oxiL
5261 R: D/<4ki »0D 2 — [ /05 113
5.26.2 R: D/AE T 20D 5 — e 114
5.26.3 OD 2z Rmmli  Z B ) — i mmmmmme e e e ennnnes 114
526.4 NOJ bwmO D) Z P D= i 115
5265 Rum € v | o Z B D m e 115
B.27 £ D F 0D 0 ™ e 115

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel0



vzHL-5:[ v Hermite
T lo.x] Mone
o) | T
5271 =23 ©VE" D o EEEll foorut |, 116
500X500 12bpp |
IE’J‘G}LJJ—JI,: 1.00 = pm
5272 h™ Dr hoDw ey ~ 116
5273 = @A F ™ D F NO DV B Joceeerenen e 116
5274 h™ 2F" 2 ettt ettt ememene sttt ettt et et mmnn s 117

BE%: 48005 HIA: 000 =
FRIL— LB X/M: 133000 = um
FrRIL—AE Y/m: 125000 = um

5275 f D F O mmsr B 117

l Gaussian ¥ |

SNR (dB) 39 |
%DCATEYE 685

5276 | mmOVE™ D o | e, 118

}
5.28 e T N (1 T L 119
6 R D ¥ 0 0 T i oottt eeeene ettt ennnn 122
61 RO¥eo o ' fi— ST D T e e, 122
6.2 ROwve o 'fi e, 122
8.3 RO ¥ o 0 Tl e e 123
6.4  RD ¥ o o Tl et eeeee s 124
B.5 RO Yo o T i m e eeene e, 125
6.6 R ¥ o o i Su A et eeeeee s 125
B.7 RO ¥ o o T i et oo 125
671 RO Wo o Tfi<oD 50 [ e, 126
672 FOFr K. hDma Z—RI¥5 0 " fi e 126
6.7.3  Pointing Stability 2 —RD ¥ 5 o " fi oo, 126
674 A @ ~' FZE—RD¥o o T fi e, 126
7 T @ 2] b ittt e ettt ettt ————— e reetaeteera—m——————— 127
2% R Y T X (OO 127
8 001 @D ° " fi  wmfl AD N WD @i 128
81 oD2J @D i —V E— @ e, 128
82 @H' «fi 02 02 "fi wmfi@dh VD @— . 128
8.3 et eeeen ettt emeaeen et 129
S S N N () N 1 N T 129
BA.L i K T oo e et eeean e 129
8.4.2  LabVIew D fi K I — oo e e 130
O N K ot D W0 i A e, 131
A IS0 ettt anannans 134

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagell



B BeamGage Supported Cameras ..........oooeviiiiiiiiiicceeeeniiae e e e e e e eeaeeeas 143
C USB3.0c " 25t 00" oo 144
C.1  Multi-tap SeNnsOor BENAVION ..........iiiiiiieeiiiiscceeeeeeeiiiieee e e e e e e e e e eeennes 144
C.2 LTBB5 0 0O oot eaeeaee e eemen e 145
C.2.1  SUPPliEd ACCESSOMES. ...uuuuuiieiieeeeeeiee s ceeeeeeeeetttaaae e e e e e e s mmmmmneaeeeeennes 145
Trigger | Nore v
C.2.2  External Trigger Control S i e eeeeeee 145
C.2.3  GPI/O Connector Description’.............cccoeuerercemeeeeseveeeeeen e s 145
C.2.4  Optically Isolated INPULS™ .........ccooviviveeeeeee et emeee e 146
C.2.5 Optically Isolated OUIPULS™..........c.cveveveeeeceeceeeee e e 146
C.3  SP300 T 0 oot eeeee e eenen e 148
C.3.1  SUPPIIEd ACCESSONES. ...uurruniiiiieeeeeeeiiiaeeeeeeeeeernnnaeeeeees e eeeeeeeenen 148
C.3.2  External Trigger Control EEi Sl e 148
C.3.3  GPI/O Connector DesCription ............ccoeuuuuiiuiimmmmmmm e eeeeeeeeeeeeiireeees 148
C.4 SP907 and SP928 Camera Specifications...........cccceeeveeiiiiceeeeeeeenns 149
C.4.1  SUPPlied ACCESSOMES. ...uuuuuiiiiiieeeeeiee i ceeeeeeeeettaee e e e e e e s mmmmm e e eeeeennes 149
Trigger | None ~|
C.4.2  External Trigger Control il e 149
C.4.3  GPI/O Connector DesCription ............ccovuuuuiiiiimmmmmmm e eeeeeeeeeeeeeeeees 149
D GIG-E © O oot eeeeeee ettt eeeeean ettt eeeaen 150
Dol GIG-E © O oo oottt eeen ettt ettt eeeanan e 150
D.2 wmdDOE PJ = b K 2= e 150
D.3  GIig-Ed BEaMGAGE m oo eeennna e 152
E GOVICAM © O oottt eeeeee et eemenee et 153.
E.l GEVICAM © O — oo eemem e eeeen e 153
® 1600x12001x1 ~
W 12 bits per pixel ~
75
| |
E11l h™ 2FRODw e il e, 153
:l 0.00 /= dB
63 =
E.1.2 |o mafi [K' B ™ z i | ~ S 153
Trigger | Nere v
E.1.3 bl e afi b DT B e 153
E.1l.4 H oo 8 T e e s 154
F'oL11059 0 @' oottt eeeeaee et eemnm s 155
F.1 L11059- ev e e——————— - 155
F.2 LBA-USB% |k BeamGage+—= Pk =7 D) .vvinrinieicieeeen, 155

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel?2



F.3 L11059 — e PP 155

F4  L11059 ¢ @' L11058 2 @ 01 oo, 155
F.5  L11059 BeamGage ¥ |F— oo 155
F.6 I O ettt eeeeeee ettt et eemenen et 156

G XENICS INGAAS & O ' oottt eeeeeee ettt e eeemeeeen e, 156
G.1  XENICS XEVA & 0 — oo, 156

G.1.1  X-Control XCAh D mmi & Xenethr i, 157
G.2  XEVA & O — e e, 159
G.3  XENICS XEVA & 0 oo eeeeeae e, 160

! 320X256:15:12bpp 1x1 Binning
W 12 vits per pixe!

G331 h™ D FRODWY B Bt e 160
E ADC Vref: :Dsjwr -
G.3.2 |9 mafi [K' B <" z i T .160

Current Temp: | 24

G.3.3 e T .1.60

XEVAL02S_TrueNUC_LG_F

| Two Peint Correction

G.3.4 «© o' RO o et ettt emenene et e eenens 161
Trigger | None v

G.3.5 )T e e 161

H Rumm b Il e e e 163.

H.l  Rmm & F e mrreen s 163

I Pyrocam IV 2 IHHR et n e 166

.1 Pyrocam IV 1IIHR et 166

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel3



BeamGage

- | N 5 5 +%* -%™= |7 D m < - mk
Jaa-ze  |"om - ] L cordrodazde -
"o ~Hd = 2
"om -
BeamGages < L~ ™Ld | ps$2 =—-co' 2|2 co0' ¥fiat—- —
- ™M—%38 <> #Ne| < 4 |fd30° «%<8” D@
|” > = F— % td3o—#s L1 Y%Ne| + < % |k
% <o0d3A°
"om % ™ 3d=™Mp™ 8 +— - &L %otrd oA
:12=+:9=I\/ — - ﬁEI'L s EFANAO ot EFANDI
- L %N 3 A
Y ™ =1J|ETMOTM 87 H @ — JL$%-”00T = AL [ =
t ™o gV 8 — ¥ Ne|| 8 et - % #£A°
A BeamGage | IEEE-1394P 4 USBP % |- 14 # e300 <
Vai=e = | psdaned g3t
£tD) Ve — =] — 8 PC— | rlohl,—ﬁz:)ooiTMQ
«fiH* 2| [opPod =8 - - [= == 0 o ™9
AC « D) -Joﬂsjz “=19 o0 ) ™9

BeamGage D @ © wm)

Document No: 5022003

val 10/3/2017

Pagel4d



BeamGage —

| o k-
ohs2i @H' «fi —LLC" D@y dFr = 0' =mm BeamGage | 8 0
sh) »ve £8 ¢ i i «» — Pentiym # Windows 7 —R s «fi

2A° o | — 4zA
Af o+ — L 8 # 2D® 3Do ' D
AWindows7(32/64)2/e,|tJ/J|| — OSr = 647 e 1 PO @'

fi # £ %0 ™Moo N o
A <of=m™ — sl sr e /o Ke KD —
A v—f\/-” ISO
A3= — % ¢ 1= | ISO
A o I1SOh' s ek
A =—1SOf>Fr nfDF Lowd
A2D/ID - <~ 1SO% |- epoh-t0)— %
A 1 Vveafis e " wmpiadi-|f{de @ ek -
%
Aps$> =— R'o0dar -« veoi %
A USB, FireWire, Gig-E, PyrocamZta w>
A =™fd3r0d0o fDOre k"7 2ar | % fo2ro
do|ohedi -@H' «fi,LLC—

A | ohedi R:D2/«ki »0D 24— <
A 2542209 »o fi > »dowd )
A2D#% |4 3D# 2 b Vs
Ao @' ROI| USB, FireWire, Gig-Ec o' Lo w) |
APointing Stability | @2 ' ek #' 2 < —hoor #
A o1 o ~—hi
A ¢)3hODmai hODv e HDF5< CSVLowd J
A" y* o4 —V E—feo0 ofi 50
A" wo | 4di . PDFR Dwi %t 8 8 —oey s

fiy dD ®J) %
ANEToD 02 "fi wafiadhvde-r|fd7 221 «fisi.2di %

A R' ©2 a— —

Ao @ar ke ~' F %

A —d e~}

Afor e2a  —vVE—yvg® «iz|dody s Ry
A _

AL o- - |Fq e 2% e0 - - %

AJ:)@.-J’I_iﬁ-Q\/ZiK NQ#

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel5



BeamGage- @v
Ae®H' «fi BeamGage s h J » ¥=

AFireWire, USB % Gig-Ec ©' *J K ., 1T erdKi <
Av i w «= Penti m2.00GHz ) Yo/ 4| — PC Windows 7 ¥s
Windows 100 Q" > % " fi = - ev
1 IEEE-1394a/b (FireWire) P ® =mfi 2D h ¥v2 ® 8 y @D WD)
Nef ™| PCIo D ) # wali ®) D i
T-'hepee Pk ¥PJ8 0z 256MB %
1 o:' 2GBs 4GB
T +t2)e: @ % 50 GB, >100 GB
1 o' 2z pas 1440x900
1 CD-ROM » ' wmK
— Windows Experience Index 4 =3 A
e@Jprk | PkJEk
k.o 20D 4.4 4.7
oz ' (RAM) 4.5 4.8
s hseec ® 35 3.4
eJ)F e ' hepPe ® 3.0 3.8
£ED) en @c 5.0 4.0
ok Tfi
A oco'dil=— IEEE-1394P @~ =0 -{ Vv E— IEEE-1394t K
AWindows OS -~ VK fiad
ALBS-300,LBS-100Nef ™| —" >@mf 2>+ = e¥EDd =
AUSB-TTL Pass/Fail ok« " fig v | SP90060
F<$=2—dmz| s o0’ ¥fiot— — r%od— % <odq
A Yo - ~lFd34° eH' «fi #|fdor = eviEdo "fi—
VE—oko Tfid o=2%d 3 A0 | 26 ™ =30 001 ™9
co'
O - = ™M= | — AL ™3 A9
Important:  BeamGaged wafi ® s 21 A{ ~ [  — Microsoft= ek ¢ >

J% ooy @ Reed =i ® 21 w=2™= ¢ ™9

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel6



-

DEBY A =i — ™

BeamGaged A{ i —ommd 87 >@myo+ 2% |4

BeamGage— — i ©=0ci ™o @y} —¥p )= PkSB

- % <2 a]feroz-=Fe-

1 —%p)cpk LA - %] Leordur

nevVv E—t ptpd o3 A

2 BeamGage — 8 «fiJu DI RET 8 0A" D8 b e

Weeer=m=—  mpd - - . &y

VE—vernprer=% AN

3 oNedinpoe ¥d on nevi H 0= — o fi

J.,_D' - = ™M= @:IAg

4 hOws 8hoDwve.s BeamGage # td{hC=i ho

DY P —dmmkr=™= =8a«_.%0 L Foosdf- 4 ™-=™=
=>=IA9

5 "omyor %[ Iso — o - =M=

— %1 BeamGage- ¢ ' fi - L

6 ROwoo'fi ROwoo'fi BeamGagek. h veeo " gi — Nef

RO w= o i - = ™M= =3 A9

7 o @Al ke hwvee " i # o BeamGage: @2 o

o P — - = ™M= «:»=|A9

8 ©02J0J2c'fi wmfi aDh ¥ ®@0D2)0dc "fi wmfiadh ¥D

® k. hveo ' gi 2 n BeamGageod . 0d- 'fi OdP—
- =~ ™M= <2=IA9

BeamGage D @ e mm) Document No: 5022003  vd@1 10/3/2017 Pagel7



1 —%p)= Pk

BeamGage— 4 A —-
A

g Er—3 oo THL

aq— do= g™ £ e |
ABeamGage L wafi ®. 31 A
Aco' 4L A -"
ABeamGage: L -
Aco' - 3= BeamGage
Aed ad

1.1 BeamGage —mmfi ®J) D i

A

Important: «fiH* > a+—co0' — | BeamGaged wafi ®1 21 =%t [ =

I ™9

sh) »Ve —umfi @ D1

oH' «fi Y%l 14 CD%|Fshs pve Lafi @00 A | { —
¥%Neq © | Windows7— OS # 1 E™3 A0 wafi ®) D1 | - %
o e YeNe 5 A ©
oH' «fi #| WindowsXPg Vv | Vistaz — - = ™= | o= ™3 4o
1. Rs «fi%kod ) K™ wa— rof =™ —

a. CDL CD-ROM ) ' wmK r -8 shJ pVs -—fi ®) DI Y
o —4& Lg A®

b. wafi ® 21 Wafido! powgno

C. — - IE AL ‘[=|A9

Note: Certain Drivers are required when installing BeamGage, and the
Installation of these drivers may be interrupted by StarLab. Refer to the
Ophir - Spiricon Driver Manager User Guide for detalils.

2. R6¢firod kK™ wm %Ho™ —
a. CD CD-ROM) ' waK - -8 45 @k. 2" L %ByAo
b. “ MComputze®H' «fi CD% [ =™{ CD-ROML .

8

P e =

02 J k™ mmok o Tfid 3 A° shJ p>Vs wfi @) DI
Yo Y A° _
C. -fl .JD‘ WﬂﬁLvl Ev@ﬂAg
d. — - | = 4L t3A°
I
1.2 oo’ —

Important: c o' ~ |Ff = | % ~™L_3%Ne| 3 A° BeamGage< < L~ =
Voo'! % —|eo L—# N | & 0 2BY D %oo! -
@ETM=IA9 M ¢=Il|\/ - [ = 1 ™o

— FireWires USBg Vv | Caté »d> Ki & ™=38 5 o' 4L pC— FireWires USB3

V| Gig-Emmd @2t 4 wdJ - o= g ™M || # | Aoo' | 1 < -5
A ° Pyrocam® Xeva® Gig-E® L1105902—c o' | AL < eglA° o0’

L —AC- hka #AC - =3 A°

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Pagel8



Important: BeamGagez A{c o' ~|' =mifi ®% N s ®H' «fi
< - td oo’ —7% BeamGage~ 474 ° - ®H
i %l ot d v FlreW|re< USB o' | BeamGagesé eV
L' wmt?fi® %  £A°RT -'P o [BeamGage
SR DY &

1.3 BeamGage— L -

BeamGage< L -4 ~ | ® Windows— =~ @~ P> # Start > All Programs >
BeamGage (edition)s 3 A°

Important: — L b 8- D@ 0w &L -3BeamGage— ™
% |4 - dAZ001 ™ | — D@0 mm) | 8 PDFh Dummi < ==
—fi ® D0 ¢ @-%|fdoh=2i o Rfi— webOmm %L 2
Y3 A http://www.ophiropt.com/main/homepage
1
14 00" —%pJ=pk
co' %PCr td =™ BeamGage| rool L o8 AL -
Asehois— % 4 3dcco’ 03a4%2D S BV
ehoi s | cw omd c=™M3A%s o0’ % 1 eda%n ] <
— S e=001 ™ 0Q@' - ez -||s 2D |/ — % {34
50 @ Wi aKE.! o ws oo’ fisedid  ogA0
wd o Wafil %d @0 Wi - |4 e - 0 Lefisjedi o
14°
oH' «fi 1/3||'='—§fio |\/ gD!—L en ™ |1.2 - [=zoo'd
-8, Dol OnvcolWam_—.' Pe=3A° 00 - BeamGage—' wm? fi
®% '14|ETM4|F=0- <o !aid %ME'KBM‘i'oJ.—_ td30-
g8 oo & <= BeamGage ~ tyYyglAc oo «fii. D0 % Wi PO~

e codqa

! wmifi® Hord=™Ma™Moo!' % 1 gV o «fis. 2l |

Q |
133+ - =mtifie «fisiOWeES 0% j|=|A9LBA=|w/|

BeamStar s h s » Vs Yfke Bk o™ D) A | 8 c0' & BeamGagez A
VE-! mifi@od% 19348°/ L’ mtfi®od REI - -8 —
3 L
- J'E $ ™™o
L= g3 tdvoo' —co'  «fis. i A % E%IA? 02—00
e . % 1 N|qA0%8c0' | =| — L 340
1.5
1. : # A9 BeamGage— % r e | ' wii Po - t 9
3 %8/J| - o9-— | DR - 2% |fer- t
dx o
2. ||-=| o & mm A 4 +o % o 2@
< == =| 9
3 . =— dLopP>d>o5A° =—BeamGage — L =" >
@ 4L SQETMﬂAQ

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Pagel9


http://www.ophiropt.com/main/homepage

BeamGage%_fi @/ di 14 e 0fishoi b 020—NOi v% 145

A¥%s/ 4k —%essek hOw — 3 7] — % ™3A
N
1. hD-I'vgquﬂ @vi EvﬁﬂA
2. 'I'I£'l EvC':IA
3 hO i | Documents\BeamGage\Setups\folderu— 134
. BeamGage r e=™] =— —¥psepk hROw | % q <o
J=E™3A° Q0O e |Vﬂ'»(~)¥ =|=|=|A9
tvpJie bk hDOws % %%BeamGage| co' 4L ~= & o3 A°
AL |=‘|| - 8 Q-Ev{:_jqi-g;(o!g":)@— - %8 20" <" D@f D
F—r ' wm0fiy d ™3 A0
oH' «fi %t 1d{ fsF2—0o0' ~|85W 32— dm-— %i%ﬂ
NDhoe i a— RO o= ™3 A0 - T zi-—"o@m— t |k
— . E'tjqi =i 0 — 4L — 378N9=|=1A9
Warning: % t M< 3 |k {" om#Ng =Lls/ —R :3No1|TM|<
tiozoo' | - & 1]  %NJzA°00'- ~ A
T Y A
,_| 1L H.%%=|=IA9
151CW" >m—%¥eJs= ek
CW™ > ®m — 8 .CW..% mmk — ¢ e Pk hDOw & d3A9
1] L oll—gs ™% n He-Ne” Dmd [ = BeamGager 1
FA®
k=— H>@m— & d{vE- - — HeNe % b mm0 2 ) " D @
e< |f™z < Fevo
R @ Dm— " D1 %oo' —hT DFT D 4 %od ™ 8 00"
~<f=| W = — sodgAa—#scwiesscekd A{-%
fres - e
Ri & 2@— <" D>, % ™ks Ri @lRowv=o " fia % Nef|
| - ={R! @ >m—ves kL ==9 0t ™9
152Ri @ Dm—%¥epJ)=pk
Ri @ >m — 8 R @...% mmk — ¢p e bk hDOw &£ 5
A° =—Ri @¢c.s bk hOw [fe0J1 @ «" k' 2L -
=3 A9 4| AL FTO@—Ri & 3. - IZ-||\/|=— 0
2800 %" D@mRi oL [ ed2ah”" 2r% 14 V-< - BeamGage
| 2 ah” drdpPehor eq A O
}Z’OOJ'O¢DJ1$|8 ~Ri ® %h" o = %™ 8
CHasE o elenoen dafe -
4 oofvdafi<slNdgaci—feonh™ o+ | =0 0§ ™™O
¢ o — L fr]e:00dfeocst o0 %ffoo’ s 022
- 43 A°BeamGage# ™[4 { ps$z—co0' z|c0’ — s e %
owd )t =™34a° eH' «fi %[ 14 =—-co0' | L

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Page20



— 2 0Ki % e=™aA900' —i 0 ez2) | 60 @ Wii—. " e

Rei#z 43A° =—oco' | TTLd cMOS-— 2. % %s
A °
Caution: -~ DC5V  — 4 FireWired USB 4wk —0 0 ' —
)V er 4 0™Eg g ™ 5! — so6d3A°

16 $pJ = PKk—

£ — —V Ervps.pkdd £%3A° hOwai » ¢ ¥ @Wafido! po
- % LA 3 A° ¥e etk hDOw — Vo & o8 AL
IE’-@:IAg
- IJ||'"1/8 J/BJ||\/§EJ'EK?/8 ¢J||8 — BeamGage I
~™ehoi y<sadgA20%8 1 — ~ VN ™ © - 14 Vs
™e "om —L_zpAe=g4s - oAl VY% ot VhO- |/
Ak V> d@m—ehois<aod3A%8 — D@-| —e¢h0oiJhDw %
R ERS
. BeamGage% 9 |4 {vi-%es=ek— % tde e™Ee, .

k% tqq8°

=fi ® 21 % =4 { <8 BeamGage| 2x—hoi tdafi @ 0' — D@ = c»
fi J — <3 A
C:\Users\<user_name>\Documents\BeamGage\Data
C:\Users\<user_name>\Documents\BeamGage\Setup
D028, ahDma 8" WD) —¢hoi ) — | .\Data folder # A ©
$PJn PKNDmm —¢hoi ) — | .\Setup folder # A ©

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Page?l



2 BeamGage —

L— 2| 11— dwofires 8T WARET % L oo fiye #—
ofiyo D - = ™M= o3 A

21 Ywm I PD—

ohedi -eH' «fi , LLC(®H' «fi) — BeamGage | ¢ Microsoft 2007 Office #
mikd v =" WhH «fis. 01 2 dhd o=z A0 — o™ROD W e
| & |H -fi gL D et @E%] etV afisL D L.
= 4Lk 2% |Fe - tdvL—2A9 1 | #| BeamGage#
6 1 —«fise Di m= ™M= =3 A %8 r a - = ™= =3 A°
S 1 PO rN91|¢—P3rl__ 1‘/8|% + % 34 =™7A
T RO wmi = - ¥ ®@W i
ﬂ -—B-I-QO Q:)IP:) -‘L‘l
3= —Waifi — Ve |F
0 —®a4d>J /@ ek 3V |
0 ;iJ!|" [ J—
0O O0DJ=RH"' — /
sht »ve — - BeamGage™ Standard 5.0.
t 4V 50 @, 1 <o ! owi
q - Y%dVv¥% 14 Vveese ek RO
1 o fi ) »— n Neo D Wafi
T WHi K : FRHE  Iv/Fr  GEME  7N-Fr  E-ATOT7L
L —PD | —0s" dPO)—|fer d43A% 14| ey e-=™| W
fi «fiy.oid “= ™3 A° @ 4" D — ™M %L bK< peAq <
' Wi Po>— / Yo 4 adqaocfiai cieonfs oYV
wii P> 4 - %8 = — - % <od34°
~ PEY == +v77r  Computons  7—Fr  E—ATOTAL
Wi W | & N R P
Y EEENEAAS T |RY FO—JEDHAS T TFANIDY—IL E—LX—T— - ; A=k rPyF 7!’;)\
I Wifi 2> ‘ | ‘ H | =
L= # | tdvonrs 2> # ofile Di ReET ok Tfid
daoc 4 b-Rre oo A s evew qd=mac
REi REi | — Windows W= fi 8 . ek b »fi' @58 0= %
3d=™3A° My=%—REI — ~| 1o Waifi %N 8 «' e eAd<
— ™ — % td3Acaew  HpsEx— £ 21340
< - | & © wafi < zreordd o L 5
| < %# % A° | 8" >@% A 10nh0dwves#)ee#HhyA°
| & O wafi Yobf -¢ @< ek — — - 13A°%h. dvofi-

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Page2?2



| BeamGage
AL < Ye# % A°
Important: h. > = fi =
— n K 1

2| - -

s Tfiy ™

= 1 ™9
ev)D 3 PO BeamGage—
=% 80/ k- -
zix M- 4 -
BeamGage — 4 A<e- >
N 9

2.1.1 Default PDF Viewer

15 2%

| Windows = @< P> ~ |

= TM_" 8

~Ne| 1 =P~ |

:TME|8l_

O Je— 7t Y8

—e k! 220 Tfish!
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tda 54— o
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There are many different programs that allow viewing a PDF. Adobe itself has several of

these products (Adobe Reader, Adobe Acrobat, etc.). The BeamGageWh at 6 s

linkd i

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
protocol with a program

-> Default Programs

-> Associate a file type or

Choose the programs that Windows uses by default

Set your default programs

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

Associate a file type or protocol with a program

p= or http

Change AutoPlay settings

Play CDs or other media automatically

:) Set program access and computer defaults
-

Control access to certain programs and set defaul

./} always open in a specific program.

ts 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

Change program...

3. ClickontheChange
4. Select Adobe Reader

Name Description Current Default
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

p r olmittom mé
and click OK.
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Cpen with _

]

— Choose the program you want to use to open this file:
J

File:  .pdf

Recommended Programs
§,_ | Adobe Acrobat
Adobe Systems Incorporated
/2= Internet Explorer
\_T;, Microsoft Corporation

Other Pregrams

bl Adobe Reader
A /cobe Systems Incorporated

Always use the selected program to open this kind of file

Cancel ]

L (=)

2.1.2Adobe Reader XI— - = ™M=

Zi k £z — Adobe Reader XI# 0 ™
Adobe Reader XI~ v ~ Ve v -t
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L 5< Fd308°Z1k L - t ¥{ v E~ | Adobe Reader 9~

A Y Adobe ReaderXIz  — L ei <% zA

1. Adobe Reader XId 1

2. 05" DPO# Edit/ L.' e.oA

3. Preferekths .fiel.' eon{

4. ' @1 % |- Security (Enhanced)/eo vt ' i o1 e oA

5. Enable Protected Mode at startup/ - c20 <A —wved

| M<® Yesd A

6. OKL<' e oA
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B Settings
§. Ophir FU-4 version 1.26 (4 Channels) #513780 ~ . o o
R PDBOO TP #170484 o o -
= Functions
h 5 O LN - | 1)( 23 OOO |v [ Average MNone ﬂ
Offset O 4
r FU-4 version 1.26 (4 Channels) #513780 Scale factor 20.00
BeamGage StarLab 2.0x

BeamGage gives you the option to change the wavelength setting. Select the
icon at the bottom right of the power meter panel to alter the settings.

. Ophir FU-4 version 1.26 (4 Channels) #513780 ~

§ <1PD300-TP #170484 . ’
= V3 © Configure Power ... | 2< l
% 5.000 (5 Y% 20000 (5 :
vercian 196 (4 C = ’Wavelength [1064 ']
Note: Selected settings are automatically set to the Auto Intensity sensitivity
range.
BeamGage StarLab 2.0x
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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.
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Siegman, Sasnett and Johnston.
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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 he beam widths by separately looking out along the
lengths of two orthogonal lines that pass through the beam centroid and counts all

BeamGage D @ e mm) Document No: 5022003 vA1 10/3/2017 Page96



the pixels that are greater than the set clip level. The reported beam widths are
the number of pixels greater than the cl ip 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 HD <
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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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
C4

C4

SP928
SP907
SP300
LT665
GeviCam
L11059
SP9281550
SP90%*1550
LT665-1550 X
Xeva XG130

Pyrocam lll X
Pyrocam lIIlHR

Pyrocam IV

XX XXX

XX

>

XX XXX XXX XXX | X
@)
~

X

Legacy
Products
SP620
SP503
Gras20
SP6231550
SP5031550
Gras20-1550

XXX [X XX
XXX [X 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 I
CCD Multi Tap sensor technology. There are some differences in behavior from traditional
single tap sensors that are worth noting.

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

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

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

1 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 mis match, 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 Sensorsby Lumenera Corporation. No assumption of copyright is made
on such material; all rights are retained by the o riginal author.
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C2 LTe650 0"

C.2.1  Supplied Accessories

The LT665 is a quad-tap camera and is supplied with the following accessories:
1 5 volt AC power adapter, 2 Amp minimum, Center Positive
1 Pre-wired 8-pin GPI/O cable (Hirose HR1824ND adapter)
o0 Pins1 & 87 External Power, DC Coaxial socket: 2.1mm (ID) x
5.5mm (OD)
0 Pins6 & 771 External Trigger, SMA Bulkhead, Female
o Pins2,3,4,571 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:
T ForalLOWvalue: 0.0t0 0.1V
i ForaHIGH value: 3.0t0 3.3V
1 The typical forward current (If) is 20mA with maximum of 50mA.

©
)
@@

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 GP11+ and the signal at GPI - as illustrated below.

The internal resistor val ue on these pins i s

A)*(820n nal). Rexter
'u':-;|5-24

— ""-,\\alm.:
Iﬁ;m LED of tne %

| PCICHTD Opto- |
\ coupler f

Trigger signal
(Satvac)y

Imtemal i0 camera Intarnal fo camara

_ ‘--a\:m
@:ﬂ LED af the
PCICHTD Opi-

"/

GP-

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 hominally be 20mA and must not

exceed 50 mA. For example, for biasing with a 5V supply (output referenced to 5V),

use a 220n series resistor. For a 12V supply
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 O

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
signal

Active High output

i)

Internal to camera

Ve

Opto-
mu:rer’/

VeelV]
Cutput

signal

ntemal photo _|/F \
transistor of the " \ GPO+
PC3CHTD —

Active Low Output

'Some sections above contain reference material that has been reproduced with minor modifications as it

was provided inthe L u mener a

Camer as

Us e r by kuménera CogodratisheAll mfarmation6 . 5

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 SP300c o'

C.3.1 Supplied Accessories
The SP300 is a duattap camera and is supplied with the following accessories:
1 USB3.0 Certified StandardA to Micro-B cable
1 Coax External Trigger Cablei Hirose HR25&TP-8P(72) to BNC
o Pins1 &57 External Trigger, SMA Bulkhead, Female
0 Pins 24, & 6-81 Unused, see reference tables

Trigger |Nere v |

| |
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:

1 ForalLOWvalue: 0.0t0 0.1V

1 ForaHIGH value: 3.0t0 3.3V

1 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 "'m 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:
I USB3.0 Certified StandardA to Micro-B cable
1 Coax External Trigger Cablei JST BMO9BNSHSSTBT to BNC
0 Pins7 & 971 External Trigger, SMABulkhead, Female
o Pins 1-6 & 8 1 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 BMO9BNSHSS
TBT and the wire plug connector is JST part number NSHRO9V-S. The wire contacts
are SSHL-003T-P0.2.

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

Diagram 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 L'_ 1 / Opto-isolated output
ine

Yellow 9 OPFTO_IN / LineD | Opto-isolated input

Figure 4: SP907 and SP928 front view of connector and Pinrout Definition

This section contains reference material that has been reproduced with minor modifications as it was provided in the
Point Grey Chameleon3 U3 Technical Referencdy 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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