®

&

OPTO ENGINEERING

0
3
_i
0
M
=
Q
Z
m
u
=
Z
@

GigE Vision Cameras

v1.15 - ko CAMERAS



]
M

N N N < ©

.
__OO

N

~

B!

1.1

A4 A

1.4
1.5

)
™
ul |
NF

0 00O 00 OO OO0 OO O O
—

Ko

2.1

o

s

Ko

0

2.4
2.5

Tk

N
_z_.o

ITALAG-G.EL . . . . o

2.5.1
252

ITALAG.P o o e
ROHS, REACH 2 WEEE . . . . . . . e e e e e

2.6

11

—

_X_|

Tk

11

gloTH

el
0

\

A=

3.2
3.3

12
12
12
13

!
N
alo

BK

)

vl
N
o

3.3.1
3.3.2

!
N
Ho

NI

Tk

14
14
14

st

4.1

Az

9]
et 4

-

4.2

2

4.2.1



4.2.2
4.2.3
4.2.4
4.2.5

4.3
4.3.1
4.3.2
4.3.3
434
4.3.5
4.3.6
4.3.7

4.4

4.5
4.5.1

4.6

4.7
4.7.1
4.7.2
4.7.3
4.7.4
4.7.5
4.7.6

5.1

5.2

5.3

54

55
5.5.1
5.5.2
5.5.3

5.6

5.7
5.7.1
5.7.2

2 14
Ol Ul Ao & . . . . e 16
GPIO O] E . . . . e 17
YT BE 18
AL B A e 19
AIZEL QI ARG L e 19
ZHARF E2FOIH] L oL 19
Windowsoll EFo]H AR . . . e 19
QBB EgtolH AR . ... 21
HEY T W LA 21
Lo L 22
NICHA E] . . 23
[tala SDK . . . e 24
ltala APIZ ZFHZF AR . . e 28
ltala SDK &) . . . . o e e 28
ERAF AT EY O SHA ZHHEEARRE L. 28
ltala View= ZFHBF AFE . o o o e 28
B O 29
e 30
B GUIOTE .« . 31
LUT BFHAL L e 34
AT HAOPHAL . L e e 35
AAFHZOFHAL L e 36
Z1a AFF 40
7 I 43
L I =t o 46
ISFIE] L L e e 50
ZVAIZ AFOF L 52
== 52
GigEVision 7|A|A Q3L AR . . . . 54
AR AR EOTE] © ot e 54
AYE L IOl e 55
VO BIE o e e 57
< e T = 57
TAA ST e e 57



Fl

5.8 LED 2 3EAIZ] . o e 58

6.1 Device Control . . . . . . . L e e 59
6.1.1 Bandwidth limit . . . . . . . . . . . 60
6.2 Image Format Control . . . . . . . . . . . . . . e 61
6.2.1 OJHIZ]I ROL . . . o e 62
6.2.2 Binning . . . . 62
6.2.3  HAHIOIA . L 63
6.2.4  Readoutdirection . . . .. . . . ... 64
6.2.5 Testpattern . . . . . . . . 65
6.3 Acquisition Control . . . . . .. e 66
6.3.1 Triggeroverlap . . . . . . . . 67
6.3.2  Dual Exposure . . . . . .. 69
6.3.3 Triggerdelay . . . . . .. 70
6.3.4  Timed o} TriggerWidth Exposure Mode . . . . . . . . ... .. .. ... ...... 72
6.3.5 Image COMPression . . . . . . . i i it e e e e e 72
6.4 Analog Control . . . . . . e 74
6.4.1 GaiN . o 74
6.42  SIOJEHHZA e 75
6.4.3 Gamma correction . . . . . .. 77
6.4.4  Blacklevel . . . . e 79
6.5 OE Auto Functions Control . . . . . . . . . .. . 79
6.5.1 OE Autoexposure/Autogain . . . . . . . . o o e 80
6.6 LUT Control . . . . o o e e 82
6.6.1 LUT . e 82
6.7 Color transformationcontrol . . . . . . . .. ... .. .. 83
6.7.1 Color Correction Matrix (CCM) . . . . . o o v v e s e e s e e e e e 84
6.7.2 SHFEMAHEAS S ="H L 84
6.8 Digital I/0 Control . . . . . . . . . 91
6.8.1 /O stage . . . . . . o e e e e 92
6.9 Counterand Timer Control . . . . . . . . . . i 93
6.10 EncoderControl . . . . . . . e 93
6.10.1 Encoderinterface. . . . . . . . . . 94
6.10.2 Encoderoutputmode . . . . . . ... 95
6.10.3 Encodermode . . . . . ... 95

6.10.4 QJAFGZFHT T2 . .o 96



6.11 Logic Block Control . . . . . . . . . . e 96

6.11.1 Logichlock B . . . . . . . . e e 97
6.12 Action Control . . . . . . 98
6.12.1  ActionCommand . . . . . . . .. e 98
6.12.2 Scheduled Action Command . . . . . . . .. ... 99
6.13 EventControl . . . . . . . . e 100
6.14 User Set Control . . . . . . . . . e 103
6.15 ChunkDataControl . . . . . . . . . . e 103
6.16 OE Serial Interface Control . . . . . . . . .. . . 105
6.16.1 Serialinterface . . . . . . ... 106
6.17  OELiquidLens AIO] . . . . . . ot 107
6.17.1  FFE A OTEHO]IA . o o oo 108
6.17.2 A5 2 . e 109
6.18 OE Defective Pixel Correction Control . . . . .. ... .. ... ... ... ..... 110
6.18.1 A A=A BA L L e 111
6.19 TestControl . . . . o e e 112
6.20 Transport Layer Control . . . . . . . . . . . e 112
6.20.1 Precision Time Protocol (PTP) . . . . . . . . . . . . . e e 115
6.21 SequencerControl . . . . . . .. 115
6.21.1  Sequencer ZHQ . . . . .. e 117
6.21.2 Sequencerset7-A . . .. 117
7.1 A A Gl Al L 119
7.1.1 QE A2 ZHEt EZASE] .. 119
7.1.2 B Az tala 7MWl S718F67] . o o o 120
7.2 Zhgto] &9 gelof A A& F7lsk="H Lo 122
7.3 AEGWOAEZ T . L L e e 124
7.4 FOUAHA TZ SR L 128
7.5 ABAAEES T AA . 135
7.5.1 ABA ARZZ ZASH] . o e 135
8.1 AFE 7FSsSE AR BEEoA 7Yt E 22 45Ut L. 137
8.2 7Hdl et Fol2] GenlCam Eglof A& 7]50] §l= olf+= F97kg? . ... .. .. 137

83 Zhgfof| Al e £ o] WG = o= Felelrte? L. 137



OPTO ENGINEERING

o 4§22 AAeIU e,
o w3 570l At

1

—

S

=

b ke
—

[e)
* Opto Engineering®

e K

Opto Engineeri

Itala | A}

Z S
T

o < wo
i ™
X T
< TF
o Cikrey
<= ™ oo
o e
= ™
o & o]
o T
o TR W
e.“ 0 m.m
© o
< S
o —oF T
'~ ,q_ol ﬂ.ﬂ ™
2 g B
oF o ok
o s N
o tCE
I o T
| = o'\ jo i
m., T ~ o X
~<© NF -l
g o I
Njo oM '~ il -y
4o 1 i
A P F
5 %ﬂqm
Ol o T 3T
T 2 @ﬂﬁw
ojy 2o W = oR 7
i 5 o o < <]
RE oL o i <
O R ORUEL
= ~ E.__l ~ ,A_ N N
o Nr Hr ol o 0
€ o % H 75 oy B°
&0 o K 9 o o o]
'S HE oy TR
._mun_A;o 2 eyl ,Ql 03
O i/ - o BN o

1

-

k=X

H

A

]

=
1—

]_

Q.

(e}

Qo] #of

]

-
—

[e)

2A7FAE

5o SEE A
=

Al 8.
HE:

°

94
o} B E AA

1

o &

Z]
=

aAE A+

1.3
v1.15 - ko



OPTO ENGINEERING

,mo
T

olo

S

Itala | A}

Tl 2.

°

£% 39

ok

AE ol A4 o}

E

j= |

oJLt
o}

215 27 WA npA 8.

T

o] 2

52 %7171 ol e A
FEAY A s AR o]

A=y

Q1814 7p27t )
v1.15 - ko



Itala | A1-& A A

&=

OPTO ENGINEERING

BE A2 A A A THo] U 5] o]

slzruict.

ofg] WA T 7] R E W zlo]|Ho] vpa o] 915tk

1.4 A A

E o=

A dell=
1.0 22/09/2021
1.1 14/06/2022
12 10/02/2023
13 07/03/2023
1.4 04/05/2023
1.5 30/05/2023
1.6 04/08/2023
1.7 23/08/2023

v1.15 - ko

z—] tﬂzzﬂ_/,\_Ea A

- M=z 7HE 71s ol o

_SDK A 2] A4 =

- Eaolu] A7) Al
- Itala View H-Z A| 2}
- Itala View wizards

3 A% 77}

-CCM H

7}
A

- eoln] 2|4l 7] %

- SDK &4 oﬂ o

PTP BA] %

].

oF 2%

—

2}
/\

77}
d] A

]_

Z7

-GUlo|Ed AR A W 2
- A4 ADC A Ao E
- GigE 71 4| AreFell et = 71

=R g Al Mo A B
- A A 720 AFR A S

-EYA AA 7
-l WY )% 201
- qlefwlo] 74 7}

7}

T
T

7}

]_

o 27

S F7}

- A9 T8 EZ(ASCI, REH A, "ol g]) 7}
- UTCof|A] PTP 2 Al 715 F7}

-7 kE 715 F7T

SFR DT A A RE WS F7)

MR T A o] 4% 77t

- "7 AT e EF|A dE A9 Aol E

- TestControI 7% F7}F

- SE Al 54 dHlolE

ol 7]0] e A 54 o]
o4 e A 2]
- 0% kg ol 4
A YA E P AR AL 27}
-2 FE A= St=g o] AR Ao] o) Ak F
- 34 9 2% dlo|8 37}
-FCC AT A4 27}

1.0.0-1.1.2
1.1.3-1.1.5

1.2.0-1.2.2

1.3.0-1.3.2

1.4.0

1.4.1-1.5.3

1.41-153

1.4.1-1.5.3



@&—

OPTO ENGINEERING
Itala | AF8- 4174

1.8 27/09/2023  -FIUlAH[H T2 554 g } 27} 1.5.3-2.0.0
A

- ?J_?’_E‘] %F::"i me A

Qe e A4 F7}
FY % el gHlol=

o] AH|o|E Ax} Yol E 2.0.0-20.2

1.9 07/11/2023

1.10  20/11/2023 - FEL = 75Ol Fa AR =7t 2.0.0-2.0.2
A

111 16/01/2024  -5H) g AE ol A|AA 527 2.1.0-2.1.2
- AA Gt HHg ER GHlolE
- B o] Q18H RE 75 o] & 44

A|EA] Ao Al F7F
AAA T3 AHE At =7
IMX990 7} 2to] tjgt Dual Use 25 A H F7} 2.2.0-2.2.2
A3 AHEA ME REHE 75 F7F
-AEA A2 Aol Tt W R ST}
HAAE A EA ohF = AA
IMX249 2] F7HF&E ILE, o|F =&, QE E%R)
olF k& HolY 74
- F2+9] 215 HIAE PSD =7
AA AlE g o] | F71
-FY & oW dHolE
JHlo|EH & FE HH
- Al 6.3.1 =7}
- A4 6.10.4 =7}
1.13  31/07/2024 - A% 28 A 27} 2.3.0
-olu| 2] ¢F= Ald =7t
A5 9 7H2E A3 Hlo]E 7}
- |33 g4 A =7
1.14  20/12/2024 - A2 <& AR 271 2.4.0-25.1
-YUV411 DA &4 =7}
- Linux EgfolH] A2] Al F7}
- Itala IP67 AFSF 37}
-AHs 24 ghm o[HE ST}
- RA A= 2Hs 27 EYA AL 75 57
- oeFramesInBuffer 7| =7}
- 2 U Abel TRt E T AR ST
-FIRRE 54 A A
-HA" EYof|A AR 7Hs e T A 7
-62368-12 FT5517] e A I A 8+ A

1.12  30/05/2024

2
4

7t

v1.15 - ko



N
@ -
< 1 |

itala | 4§ 49A

OPTO ENGINEERING

1.15  26/08/2025 - A|PA HE 4= =7}

>3.0.0
-4.3.7 Al F7}

- FEF WA 28 GHlolE

- igle] =5 LED A4 71

Table 1: uj5=4 7/} A

A
ITAOOO-WX-00Y-ZZ

FE FACE B 20] sl gt
Aot HE Mo e] A1 o Selsteiw |

A &= X Uold Yol ES Fx

31 ITA13-GM-10C-SWIR A
of tigt H @Eﬂ gagts+
Dual Use E-=: 6A003.B.4.A.

v1.15 - ko



itala | 4§ 49A

@&—

OPTO ENGINEERING

ITA NEESCIE=:

000 AA SIS

W olE o] A

X /A AA

00 H

Y npe E

zz A 7]5
v1.15 - ko

04
13
16
23
24
32
50
51
81
89
120

124
162
168
196
204
246
315

1X
2X
C

J

EL
PL
SWIR

IMX287 - 0.40 Mpixels
IMX990 - 1.34 Mpixels
IMX273 - 1.58 Mpixels
IMX249 - 2.35 Mpixels
IMX392 - 2.35 Mpixels
IMX265 - 3.19 Mpixels
IMX264 - 5.07 Mpixels
IMX547 - 5.10 Mpixels
IMX546 - 8.13 Mpixels
IMX267 - 8.95 Mpixels
IMX304 - 12.37 Mpixels
IMX253 - 12.37 Mpixels
IMX545 - 12.41 Mpixels
IMX542 - 16.19 Mpixels
IMX387 - 16.88 Mpixels
IMX367 - 19.66 Mpixels
IMX541 - 20.35 Mpixels
IMX540 - 24.55 Mpixels
IMX342 - 31.49 Mpixels
SR

e

82

Sony IMX Pregius™ 1st/2nd gen sensor

Sony IMX Pregius S™ 4th gen sensor

C-mount
J-mount (M42x1 FD 12)

b

dAE A= HEED 2

3% Polarsens™ sensor

VIS-SWIR SenSWIR™ sensor

Table 2: =7 3 &

10



&=

OPTO ENGINEERING
Itala | AF8- 4174

21 BZE

717] BEE 77 A M EE T1E0 R fa b 2R E Sd eI,

A5 i) A B A Ee 1 ) A B e Ee, o 2 W4
A elE .

it olate] 2EE A A 440 85 7gko] AAEA ery .

ARl b B th7] 9 o] S o ols) AShE HAAIE U BE

) BEe 1 dhipel A A EY T
w4 S5 ) AL Aalo] Gl Aol 4HE RN B, BEL Bl ARE §AHs B o
E517) 94 ARGl Bek WA, WA B el Qo) S E WS 13 iAol A Al Eth.

B30] Al aI|7He Tho] mret thgth
+ 717] A el AE 2 6 Bt SereA SaE T gtk
o] Alw Aol WA T2 X2 AHgshok gt

2.2 CEAA

ltala 7} 2= EMC 2] & 2014/30/EUS 2450 2 The 522 24Tk

EN61000-62 Uyt %% -4t §3S 93 Ul BF
EN61000-6-4 Ul BZ-Ah¢] 9742 19 v & B2

23 FCCAlx

o] |t BlAES AH FCC 77 Al152e] ket 224 B U A AA o] e AHe F55H 20
2 sHls| Uk ol d AgHe 78 A A §alet He] that gl del Bag A 99
TOPE QU T o] il LA Fus ou XS A4, AHg B FEY S 9Low], x| Ho] whet %) ol
AHEEA] 94 A9 A BAO fole TS Do 4 LTk Lok 54 AX) Aol A 2Hgo]
A et 8L gEUh o] Aulvt B B delud £ fokat L dosle
SIS 7Tk AN I 5 98), AHEAHE TS 27 5 ol oS AMgSlel T & £ AL

By

gulet 4171 Aol o] AElE s HYH-

v1.15 - ko 11



itala | 4§ 49A

&=

OPTO ENGINEERING

FAFOE S EE A7) W A7 AL KC IS
S o

&2 Aol 12T 5 RS ok 7
2 AFHe gl g
S A& o A AR 7S

KC 1% dlolfof] Tt 2bAI 3t L&

2.5.1 ITALAG-G.EL

EN 60068-2-27 | 2009 Shock

EN 60068-2-6 2008 Sine
vibration

EN 60068-2-64 | 2008+A1:2019 Random
vibration

Table 4: 72 2 7
2.5.2 ITALAG.IP

EN 60068-2-27 @ 2009 Shock

EN 60068-2-6 2008 Sine
vibration

EN 60068-2-64 | 2008+A1:2019 Random
vibration

v1.15 - ko

St Itala 7}nﬂa}—‘5

= 3|29} t}2 3|7 o] ZHE|
A E 2] Q/TV 7| &2tol| 7] &8

g AFgU

22 458

x/y/z axis, 20g, 11ms, 10 pos. / 10 neg.
shocks

x/y/z axis, 10g, 50-500 Hz, 10 sweep

x/y/z axis, 5g RMS, 0.056g%/Hz PSD, 30 min
for each axis

x/y/z axis, 50g, 11ms, 10 pos. / 10 neg.
shocks

x/y/z axis, 10g, 50-500 Hz, 10 sweep

x/y/z axis, 5g RMS, 0.056g%/Hz PSD, 30 min
for each axis

12



itala | 4§ 49A

@&—

OPTO ENGINEERING

2.6 RoOHS, REACH ¥ WEEE

EEl

itala 7hoeks the 23 @

* RoHS 2011/65/EU

filo
ol

= =z N
T= T

* REACH 1907/2006/EC
+ WEEE 2012/19/EU

v1.15 - ko

Ut

13



&=

OPTO ENGINEERING
Itala | AF8- 4174

31 "iwg ¥ 73

Opto Engineering® SpA, Strada Circonvallazione Sud 15, 46100 Mantova (Mn) - Italyo]] 55 AHE
A5 T gloH, ofst AlxdAlE & X, AHg B {AES vim oA AlF ltalao] 4], AHE 2

Ao WA g B E RS Eehy e P o 2 A Tgd

ol A A o] Al o] A Aol PAIE B, A 9 M A E ol 4 Y= A, BE 2 5
8% RE AU o] 23t AR U]l 2 A Aol A E AFS &%, A4, AHE E AfEjag
dtol A= AHd S 2 Aoz selgyt.

AZGAE A EA flo] B uhir W/EE 2 uiirde] AFE AES $ASAL AT 4 Qe

delg ma
o] BAO AL Theat 22 ehol £ el n] 2 o] A BTk

F): 0|25 EAJ o HA] B YLE E4513] 94 9 7]A Ei= 7]7]o] £
£ 98 5 Y= A} 2] YLk

42 FuALY 3

v1.15 - ko 14



@&—

OPTO ENGINEERING
Itala | A8 A

ITAOOO-AB-00C-DD -

SN: 123456 A
MAC: 88-5F-E8-20-00-00

IR RRAInD
C € ISR 2y

Figure 1: 7}t o] 2 2] oo,

3.3 HA Y AR XA

331 B@¥ x4

10°C 60°C Afo] o] A& 2] %] g7,
A= FA 25 Hstel| =FA 71 A] 5 5to] & $4-5 mahA 8.
Al F& AT 3o HashAl 8 4

O
)
i)
i
X
=
[0}
o
X
=)
=
it -
b
rl
oz
£Q
lles
o
s
ri
ridk
o,

332 ZFx4A
9] LEE AF V)%, 55 A% FE T v FUG
AFS FAT L5 W] =EA71 GEF sto] I $42 Mot
AF At HEo| o] QLoD 2% A o] WAT 5+ 900 AT o] FL PEs}e
7] oS ZRFUTHB LT 39 24 B7] W2 A2H 02 FAE 4554 2)
A2 A4 A SERH) 80% n|EHAZ B4 §12)9] 25 BN A AES Aot L
iz 0 2 thg Tt 22 FHONHE 7ok E BEskn AHgSHA) npAl R
2 AV A7) G B,
A, B e o] e A
=4 7k 9 918 2] =2 3
A1%50] A1 A 2|4
WAL P

v1.15 - ko 15



@&—

OPTO ENGINEERING
Itala | A8 A

Z9): o]u]x] A 2E7}-10°C < +60°C(HEH 2.5) ¥ )8 Z7F3hH o]m] 2] 414
=& o] H7] Aok

ojH Ao AA o A Hdf 231 100°°CE Z7}51A] upA| L.

MA 22 rUE sl Hl o] Y 2S 2715} %] 91 == Device Temperature
— Sensor Genlcam 7] 55 9] o] HA] 7] vfgl]ct,

SE dRo]ge B Feke] 7o Al XX gk

ul

F9|: Alo| A L& L= -25°C + 65°C Y9 S Z1}51A] goloF Fyth.
Alo| A& 2= YE o] Ao A 9] 9F, Fhnal np2 E 14| oAl S 51 of.

F9: grgo] BFl -2 FH 2Ll Ao~ 27 A tE 4 SlE Y.

o] AJLfa] @ oAl 1 2 %EL]E?*%}_ AgtozL zHole & Asy
=

AFSAFE Itala 7o)~ 2 =& HLUE Yol R 3¢ 65°°C5 201X gI==

YT G W2k A g
SEAALo|FL Y2 5 A & 7]7] £49] F AL 7] ik

34 34947 B
|2toll ARt 7] A 4] Alo| A7} A2t E o QlH ette ZhH|2t ZAHAE S/ 71 2] fo s B 7HA] £

]_
= ujatof gk,
=) Itala 71 2HE HAT T THE AL 7 o5

+ Fhlete Bajata) groeld

v1.15 - ko 16



@&—

OPTO ENGINEERING
Itala | AF8- 4174

41 7L

Itala'= GigE Vision Y GenlCam A}oF-& ZF4:51= AH9]-& 7|7H| E o|g Yl 7l g}l v ch

o] Zt|gtE w2 T £E 2 | 1 n]E o] AR oAk ofn| x| Hlo|H & HET 4 A5 U
orgt 41¢] 2L Ja) 5] AAH ltala FH|eks QA AL} Bt 21 4 5
. Gigk Vision @ GeniCam 4. 243t 2.2 72t S 417 Sgetn wAE 4 &t §e
Y 24(12-24 Vdc 9 Power over Ethernet)2 zt= Itala 7}H|2h= o 2.9 v A A| A= T} 55
B2 Zhgeha fagh ulA Aol s

42 ST o] A3

421 s}t Az

7h|2hs oF&of 471 2] M3 LpAL L o] Qlo] 54 3t . 2l
steH 245 BjZl S AHgalo] 7h|EtE 24 B4 o A &she Aol 5 Ut ZHEkE A A 5H7] Ao
of Ze]Alo] oA R st= thZ SH=2 A A3 =72] 2IctA 8. ReverseX U ReverseY 71|
52 &8oto] 5 &4 glo] oA A A o]u| A E XEFT YF o2 HHS S JFYT

7|2t A Alo]Eo] Z X E 4= & F1-S FHEG|of gyt

&
N

B UAFE 1.2-1.4Nm ] B2 Z9Ju]ch. FA]e] AEo] 413 75 LA} LY A AL

422 A=
ITALA G - G.EL

TYPE 1 Q122 A 2 A F &= 71| 2to]
2 324 Apo] AzbE o] QlE Uyt
TYPE 2 Q1 22 A 2 A|-3%+= 7 2to]
S4rth

et 214 =H-2 5.5 A4S 51 Q.

Zaz] A7} 17.526mm<l EE C-mount(Z] 7 121%], 121

rr

rr
e

A A 2]7F 12mm<l Md2x1 LA nk2 EZF AFzbE o] 9]

£ AA5H7] dof =9t 7ivet Ho 2] 7F e SHA| 7] 2Rt A] EhelshAl . A 4 A2 3.4 A A

B3 A W29 39 pje} op2 7ol sk ol A e SHY AAHS Mg}
AxE 35 FHFE Fo] FLTE d=oH nF2ES 42 2T 5 Ui B9 o] YL
TR Th TE ] SR Fpolis 2 $7]o] LAk 291 F 7} SH2] Solafor
ghick
H .

=
AL
oL, 1l
o
£

v1.15 - ko 17



®

&=

OPTO ENGINEERING
Itala | AF8- 4174

ITALA G.IP

IP67 Q122 A &2 A5 == 7Hgtoll= ZeA] 78] 7} 17.526mm<l EE C-mount(Z 7 1914], 1129
32upA)o] g2t o syt
Fde} 2|4 EH-2 5.5 A4S 26 48

AxE AAs}] o] Az} st Bo G2/ gl 7AReA Selshl L. o AL 3.4 44

Fo: eHdotIPe7 BT & el HEe A= S 27 aghd.

IP67 Lens Enclosure

Adapter Lock Ring

Lens Tube

Adapter (Lens Tube to Mount C)

Extender
Figure 2: IP67 | = 1ZF 2 2 A XA].
AdapterE C-u-2Eof 43| o] 2 Wi oF gttt Adapter Lock Ring= AdapterE A|At2] 9|

A5k Ao 2] & A A 35 Yt Extender 4 oW §ll = F 7)o whet A |7 gEb Y o
Lens Tube: & YW T = X ofof sht},

Fo|: spujet 9 A= odFE=A REFo] 24H ¢ Jonz d= FEA FES

T opA] £ O] X] npA K.

v1.15 - ko 18



®

&=

OPTO ENGINEERING
Itala | AF8- 4174

Figure 3: IP67 2= Q122 * & ]9t O-7 HjA].
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* Microsoft Windows 10/ 11 (64-bit)

« Ubuntu 18.04 (64-bit) or higher
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229] 32] 71%50] e NICZ Hesfof gtk

ftala et -2 Hlo]8 Mo oju| S LAY 14
st el Gk A2go] shulet dbshs el doldE A 2.5 73]
gtk 54 ojZel Aol Ao ojn| A AH U Hel2 98] DA CPUSH ST o] RAMS Hlelah
o] E&tk.

432 sl Satolw

omA] 2EY O £ H2Fe o & A5t Itala W EFto|HE AESh= Aol FHY.

O
BFUESD L2ES 292 AU 4 UFUtHIY 4). 1 23 ¢ 550 02l 4o exz st
Pste] S AE AAE Bl hn An7k HAshE T

4.3.3 Windowso] Ez}o]H] Ax]

ltala SDK 2| #e|2t= S AE HFpHO| A5 o= A H= B ash YE Egto|HE Ay

oltiyl A4 &4 Aol e Egto|Hrt dgd oz A= U=A] RIS &= Q5 Yt Control Panel
> Network and Sharing Center > Change adapter settings© 2 o]gs}o] o|tdl <
HE O g ZEs5tal PropertiesS AENTU T Networking B304 19 5¢F Zro] A

L] Sefol] B2 2 4 ULt

m

T 552 PR E A LHo] YA Eo] 4+ A HE Fpe} FF YA <] Be Eepolny
£ wlgHyslete Ho] F4HiTh

v1.15 - ko 22



&=

OPTO ENGINEERING
Itala | AF8- 4174

GVSP over Filter Driver GVSP over UDP/IP stack

Application buffer Application buffer

User
Itala SDK Itala SDK mode

Kernel
TCP/IP Stack TCP/IP Stack mode

Filter Driver

NIC+Device Driver Ethernet NIC+Device Driver

Figure 4: GigEVision Streaming (GVSP) 2 &] &ato|d] 23}t 2l
JES

0 Ethernet Properties *

Metworking  Sharing

Connect using:
! Intel{R) Ethemet Connection (7) 1215V

This connection uses the following items:

O Eﬂient for Microsoft Networks -
O ? File and Printer Sharing for Microsoft Networks

a ltala GigEVision Fitter Driver
i?‘u"lftuall?mx MDISE Bridged Metworking Driver
T Npcap Packet Driver (NPCAF)

[ %2Q0S Packet Scheduler

¥ Bridge Driver v
L4 >
| hsal. || Uninstal Propetties
Description

ltala GigEVision Fitter Driver NDISE V2.7.0

Figure 5: TWE| Eto|HE 32 o2 A A5HH

A2 Al EtolHE A AR & thA] AA|Sof Sh= -5 o] HAE wr=A
1. Itala SDK A 2] e E & &2 o] 5 &Yt}
2. dytetolH EHE AUt

3. Windows 10 OS2] 7% install_driver_ win10.batE A3t} 29 H|A|of utet 2HE v 2] =
Mot 2 ZolshH 8.

4. 4127} B M Eato]w 7} NIC

p

4 7ol ebd tH1 4)
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Control Panel > Network and Sharing Center > Change adapter settings© & o]55}o] o|gyl A A&
ok A 0 22 WE o 7 ZE5)a1 Properties-2 A B T}, Networking ¥ 2] =29} 4] Internet Protocol
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Internet Protocel Version 4 (TCP/IPvd) Properties e

General  Alternate Configuration

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(@) Obtain an IP address automatically
(C)Use the following IP address:

ossess ——
Sp— e
e p— ——

(@) Obtain DNS server address automatically
(C)Use the following DNS server addresses:

Freferred DMS server: I:I
Alernate DN server: l:l

Valdate settings upon exit

Zhe|2tol] AT o Qe 73 A NIC 247 28| = IP configurationS A = A& 4= QU5
Ut o2 st 4.7.2 Ald-2 sk 2.

WA A7 Fol 7Hs e NICS} Hlufo] 2 mo] 14 IP 248 A48 o] E4uth o2
o A4 L2 20k P @Ate] B Webgu ok
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Mo = o] AR meqle A NICE AH8T AL BATI L

HAHE mgele dutxlo g y|EA o7 74 QJ&5UTH dHE TS /\]—A‘lo}aitﬂ Control Panel > Net-
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Intel(R) PRO/1000 PT Server Adapter Properties *

General Advanced Drver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value
on the right.

Property: Value:

Adaptive Inter-Frame Spacing FS 9014 Bytes -
Flow Control

Gigabit Master Slave Mode

Intemupt Moderation

Intemupt Moderation Rate

|Pv4 Checksum Cffload

Jumbo Packet

Large Send Offload Version 2 (IPv
Large Send Offload Version 2 (IPvi
Locally Administered Address

Log Link State Event

Priority & VLAN

Receive Buffers

Receive Side Scaling hd

T

Figure 7: K e ¢Jo] &/J o} NIC A1 A
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of e ] Fhllete B A
dAst= Ao] 221 th
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of AR Y ol o] 7| 7HHIE NICE AHEse] LE HAE 27

% o] L e Sfolet A2 A e AT L 6.1.1 AAL HETAL.

4.3.7 NICAY #=

A9 B D2 NICe] 44 0] 1§ Fol ) WA 2T 5 &L THIY 8 7).

J1EA 02 YESID IEH o] A FFEt U4 Hoke gIs] AT 5 glguh

Jeii} o] MAL B3] B2 Bl A 7] g B2 §uste] 2o AN AL AoHA

2 % gt
AFEHNA o] FXE NES 3183te] APS WokspA L. 4L AFH7H 44 e Agkd o)y
Efa sl At g Aol gc
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Intel(R) PRO/1000 PT Dual Port Server Adapter Properties *

General Advanced Driver Detals Events Power Management

ﬁl Intel(R) PRO/1000 PT Dual Port Server Adapter

() Allow the computer to tum off this device to save power
Allow this device to wake the computer

Only allow & magic packet to wake the computer

Cancel

Figure 8: NIC A 2] A7 4] 117] & H|&/d s}l oF gt

4.4 Itala SDK

itala 7ol = 141 ] AT
itala SDKo] 27 A|2-E k.
SDKolli= th-go] ZgHg Yok

* Itala API

* Itala View

* GenTL producer (.cti)
« U¥ =etolH

© FE A7 g w4

e

o 4 B /14 Ak B ST ALE o] A 7] EQ]

Itala SDKS =Ht=27] A5t v @A E Y5 8

1. FE A Yo" Ao EClA Itala SDKS th2 2 E5kA 2] 22 7ls Aot

2. Itala SDK 27 o] HAE| W Y ® 202 A (13 9)

5. A2)shof sHe T4 848 AUGUHLY 12). B Seto]sw 415k FSolt 69AE A
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Itala SDK Setup - *

Welcome to Itala SDK Setup

Setup will guide you through the installation of Itala SDK.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue,

Figure 9: Itala SDK A7 %}

ltala SDK Setup — X

License Agreement

Flease review the license terms before installing Itala SDK.

Press Page Down to see the rest of the agreement.

ITALA SDK END-USER. LICENSE AGREEMENT

This Software License Agreement ("Agreement” or LA™ is a legal

agreement for software products owned by Opto Engineering Spa ("OPTO

ENGIMEERING) and distributed by OPTO ENGIMEERING itself or any of its Affliates,

which incude computer

software and may indude associated media, printed materials, electronic documentation
{both online and offiine),

Internet-based services and any other related material ("Software™). YOU AGREE TO BE
BOUMND BY THE TERMS w

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Itala SDK,

< Back Cancel

Figure 10: Itala SDK g}o] A A Aok 2y tt.

7. Itala SDK A x| 7} 245 LA
Utk A7 B 2Rl Fo] TAEY

Jet |0
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Itala SDK Setup - *

Choose Install Location
Choose the folder in which to install Itala SDK.

Setup will install Itala SDK in the following folder. To install in a different folder, dick Browse
and select another folder. Click Next to continue.

Destination Folder

| C:'Program Files\Opto Engineering Browse. ..

Space required: 0.0 KB
Space available: 6.9 GB

Mullsaft Install System 3,08

Figure 11: Itala SDK thAF 21 A

ltala SDK Setup - x

Choose Components
Choose which features of Itala SDK you want to install,

Check the components you want to install and uncheck the components you don't want to
install, Click Install to start the installation.

Select components to install: Install GEV d EETE
Position your mouse

Install .NET runtime over a component ko
see jts description,

Space required: 0.0 KB

Mullsoft Install System v3,08

) Microsoft NET Runtime - 6.0.5 (x64) Installer - X

Microsoft .NET Runtime - 6.0.5 (x64)

.NET Runtime

The NET Runtime is used to run .MET applications, on your Windows computer. .NETis
open source, cross platform, and supported by Microsoft. We hope you enjoy it

By clicking Install, you agree to the following terms.

Privacy Statement

Licensing Information for .NET

Install Close

Figure 13: .NET HE}] A =] Y}
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4 Microsoft MET Runtime - 6.0.5 (x64) Installer

Microsoft .NET Runtime - 6.0.5 (x64)

Installation was successful

The fellowing was installed at

- Microsoft .NET Runtime - 6.0.5 (x64]

Resources

Documentation
Release Notes
Tutorials

NET Telemetry

Close

oK
o
s
i
H

Figure 14: NET HE}] A =] A

Itala SDK Setup -

Completing ltala SDK Setup

Itala SDK has been installed on your computer,

Click Finish to dose Setup.

Create Start menu shortcut
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4.5 Itala APIZ 7}d|2} A&

itala APIS- L85V B3 913t |2} ST ZA S Eo] A 1) o el A o] de ltala HHE 4]
A B4 4 Sl&Uh eoltele] Abgel tier AHAI U182 SDK 7] Eefef 9= ltala APl A2
#zalAR

4.5.1 Itala SDK 2A]
SDK #A= AX] qH E|(ltala SDK > 7§ > A1 > html) o 4] 2K = QFHTF).

®
I I ALA Introduction  Configuration Programmer’s Guide ~API Reference Code samples

Q search the docs ...

Opto Engineering Itala API

Itala API is a modern GenlCam based API which provides a set of tools to unleash the full potential of Itala GigE

Vision cameras manufactured by Opto Engineering. It's designed for users and developers who want to control,
configure and acquire images with Itala devices.

The power of GenlCam

Itala API comes with GenApi v3.2 reference implementation which simplifies the transition to Itala devices for
developers already experienced with GenlCam. Furthermore, it comes with a GenTL v1.5 producer
implementation allowing Opto Engineering devices to be easily integrated into applications with GenTL
consumer capabilities.

Figure 16: Itala SDK 24 2] & m|o] x| Yt}

121 162 Itala SDK 24 2] & fjo] A& Ho]Z Ut

46 EHAL 2T EG o]0} A Fuilt AL

Itala 7} 2h= GigEVision ¥ GenlCam EF& F451 22 ERAL H| A AZ E Qojo} {7 5 4+ 3l
S Ut} ESE o] SDKoJl+= EMVAS] A 3 AE 5= GenTL AFF-S &451= GenTL producer(.cti 7}2!)o]
mgheo] LU th o2 Fo) the 58 g W AxEgojoto] 4T S840 S FAEUT

4.7 Itala View= 7|2} A1-&

gele)of ot

o
o
HNEE %l% ltala View+= Itala 7}131]3}—3— %@.9_& TEE U A AH ] Yo 9 i £ 5 2olFY
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6. GenlCam 7|5 Eg]

ard  Tools  Help

> 5 || opto Engineering MAT20-GM-10C [8857e8200001 [ @ B L3

Realtek PCle GBE Family Controller [6EV]
Intel(R) PRO/1000 PT Server Adapter [6EV]

Opto Engineering ITA120-GM-10C [82:5F<8:20 Vi

ITA120-GM-10C
GEV

1012

10

DEVICE_ ACCESS STATUS_OPEN_REAL
192.168.1.99

88:5FE8:20:00:01

255.255.255.0

0,000
n FPS:8.0 Display FPS :8.1 Bandwidth:320.0 FrameD:399 Timeout:0 Aborted:0 Incomplete: 0 Image:2464x2056 Type:Mono8 X1  Y:-1

la SDK\Runtime\itala_gentl d.ct)

Figure 17: o] 7] 2 2yt
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GenlCam 7)% E 2|2 S 7hu2t vt e]o] 94|43 5= 9%
g3} o] glon] el 217712 TSI AHE 9
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4.7.2 P FA7
Tools H|7o1) 4] 1P Configurator 22 Elo] A28 4 Gl ek IP 7471 Itala 7}eeke] U] =912
THEAS aeH 0z HAsEs AAHAE

© G IPE AL§ AT A Ylo] ThE Fhulletel NIC 47

© G IPES AF§ e A Yl 0237} hE Fheke} NIC 47

+ F}le}7} DHCP REE 475 o] 9T NIC7H 97 1P A7 w]o] QiU ot
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Itala IP Configurator - O
=

TL_ITF_A484F7F8-FO61-4CD6-9COE 6388A3625B8A
Realtek PCle GBE Family Controller

: Intel(R) PRO/1000 PT Server Adapter
Intel(R) PRO/1000 PT Se: Adapter GEV

(o4 Opto neering [TA120-GM-10C [88:5{:8:20.00:01] B 169.254.162.175
07:2117:CA05:68
255.255.0.0

TL DEV._885fe8200001

ITAT20-GM-10C

012

10

DEVICE ACCESS_STATUS_ NOACCESS

Opto Engineering ITAT20-GM-10C [88:5:e8:20:00:01)

192.168.1.99

88:5FE8:20:00:01

255.255255.0

00.00

ve: [

DHCP Active : 1

Settings
DHCP
Persistent IP

Figure 18: IP +A47] &
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Firmware update

Status Model Version Firmware file

Information

vare update file for
you want to update.

2. Click on the Update button to
start a batch update process.

3. DO NOT DISCONNECT the
es during the update process.

4. Wait until all the devices are
correctly updated.

The latest firmwares can be
downloaded from Opto
Engineering website.

Figure 19: FW ddjo| g &
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Firmware update

Status Model Version Firmware file

ITA120-GM-10C 1014 1.0.14_220519.0efw |:|

Information

Please wait

4. Wait until all the
updated.

T

from O

*811008/2259744 bytes written.”
9200,/2259744 bytes written.
*B27392/2259744 bytes written.
5584/2259744 bytes written,
76/2259744 bytes written,
250744 bytes written.
259744 bytes written.

*B68352/2259744 bytes written.*
6544/2259744 bytes written.
736/2259744 bytes written,
259744 bytes written.
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4.7.4 LUT oA}

Wizard w3704 LUT B Apel) A28 5= Qg o & 5o Aelel kel LUTE B WA e 5
9]t}

A H

Import from camera-& Z2l5}to] 7|2t | X A E o A LUTE ¢137 Chart (719 21)o]] EA| U Th o] A
Table (17 22)°14 7} 22 LUTZ BAE % gl&Uch 57 LUTS 4551 o 2 Jae
EAE HY7| U AR AT Eglof 2 o] o B4
o] 23 HYSH oh-& THA] Slof& e Q1Y
AT LUT7} §h5222] 91 Apply & 2 5to] 7}
=2 6.6.1 A& FrxsHA| Q.

g CSV mtl-g 2 EsH= APyt @A) LUTE CSV

m 2]l A7t e LUT 7]5-of Hieh ZbAlt W&

XH‘_SLO_L,

LT

Chart Table

4000 Camera Opto Engineering [TA120-GM  ~ C

Import from camera

Reset default

Read CSV Write CSV

1000 1500 2000 2500 3000 3500 A000

Figure 21: LUT o A}
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LT

Chart ' Table

X i Camera Opto Engineering [TA120-GM  ~ C

1505 912
_ Import from camera
1506 913

1507 p Reset default

1508 915 Read CSV Write CSV
1509

1510
1511
1512
1513
1514
1515
1516

1517

5
of ] 2] A4 A% B AL SR AA AT A BT B0] 917 Y] itala 7he 2}
Og Al H

QU AE
Aat Fofl Mgy th 1™ ofZ 7|2t QG wholmetlo A sig ghe AAte = HAg U At
A Ko o gk ZFAIeE W82 6.18 A2 3 x5HA| 8.
oI 7hulet £ Fob Aol Gl WA b F7hAZ 4 Qi ThE 8734 a4le] gl ol
3 ol tala 7k S AL gotd ool ATE Tele AgA A3 B WAL ST 5 Ut
AREAF Aol A A HAE BAststeld o] 2] o] ATE AR 7He R ARBAF A E 5 Shtol] A%
Sjof Yt AAR 7|2 A2} M EE 3 A ZAH A5 DT B Ao,
Wizard ol A Defective Pixel Correction upfHAH L 23)o]] A AT 4= Q5 ok

1. et meld 29 nE 2 AL Sol ok EeA o] ik AEFo] gla] Sl

H|E A7} 128 EQ] YA TA & Al(of: Mono12p -+ BayerRG12)&

4. FH)et A E 7Y
5. Dark images 0] 4 Acquire ¥ E-& Zejsto] of =& oju| x| o] 3 WA # A S A5,

6. &2 i dolA Find ME5 235t leaky TS Aot
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Defective pixel correction

Camera Opto Engineering [TA120-GM-10C [88:5F:

Dark images Gray Images

MNum images Mum images 100

Status 0/ 100 Status 0/ 100

Threshold Threshold
Max pixels Max pixels
-1 =1

Found Found

Loading defective pixel detection library
Acquisiion moede OK

Figure 23: 25 B8 174 AL,

G

7. Fe) A= A e] W 9717k 50%2] o] NS oW MAE FUT FADY T >97%)
o =& =& A71S 2Aste] Yot 7o) 22E 4 U5tk o2 oluIAE BT
e SAG = F A7HS Ao} Tk WS BAA L.

9. 22 3 dolA Find WEE S 5te] st A} ZEgAl-S Aot
10. Apply corrections Z€|5to] ZHH|2to] HlolH & Y= =7t}

°|
i

l

97402 Agstele B A84 NES Ao Gtk 718 AHEA JES ZE
5 A Agto] gl WA 1 Ao] BAg T
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OH oﬁ,
b o

o
nsﬂ J

il
il

[}

476 A B ohEAt

Wizard ®)*ol| 4] Color correction R AH LY 24)of] MA|ASH 4= Q&5 ) 22 A
£ AMgolR B4 27 2304 AAdetE RAgel HAo] Ay Ae e
= el 2o chel AT UGS A 67,18 2 51A.2

2912 B 2goteld 08 B dada
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Color correction

1.

2.
3.
4.

Figure 24: AAF B 2 o}t AL,

Camera Opto Engineering [TA120-GM-10C

X ratio 0.5

¥ rati

art the color calibration.

8. Wait until the end of the

Figure 25: 2z AAF HAAH].
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5.

6.

7.

8.

9.

Figure 26: 8144 1179 np AL F Uik,

o] M7 AL GFAOZ AgtelW @A) A8 AES Ao Gtk 7% A AES 2
shel 3% Mg B e 2ot Bagy T
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Color correction

Camera

Information

1. Select the

Doxrite

Figure 27: ] 4 9]
S dE oA 8.
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>

ou]7] 7%
ADC A
olu]] wz] 571
o] 1] 2] m]2{(X/Y)
ROI &=
ERERETYS
04 P4

LUT/Zmt B4
Test pattern

o5

=

s E

25 A2l

A e 0 A
Debayering
Sto]E WA~
Aoy B o E 2
Chunk data
7zt 7S

/SHi LED ZA]7]
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10/12bit !
384MB
v

v

v

Monos8,
Mono10Packed,
Mono10p,
Mono12Packed,
Mono12p, RGBS,
YUV422, YUV411,
BayerRG8,
BayerRG10p,
BayerRG10Packed,
BayerRG12p,
BayerRG12Packed,
Polarized 2

ANANANANE N NRN

10/12bit
384MB
v

v

v

Monos§,
Mono10Packed,
Mono10p,
Mono12Packed,
Mono12p, RGBS,
YUV422, YUV411,
BayerRGS,
BayerRG10p,
BayerRG10Packed,
BayerRG12p,
BayerRG12Packed,
Polarized ?

AN N NN YNNRN

p.64
p.62
p.62

p.77
p.65
p.74
p.79
p.80
p.80
p.110

p.75
p.84
p.103

p.58
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915e] Aol
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GigEVision 4 &
GenlCam A &4
CE Q15A

Shock 1] 17 Vibrations
RoHS

REACH

WEEE

2%

HE e

Ht 5

g AolA L3
A FH2E°

A
s 5

v1.15 - ko

Windows 10, 11 (64

bit)

AN NN NN

Image sensor, FPGA
Factory + 2 user sets

DN NN

A = BN
I

OR, AND, LUT
RS232/485

ANANANANA N RN

-10°C-60°C
RH < 80%
-25°C-65°C
-25°C-50°C
RH < 80%

Windows 10, 11 (64 p.19
bit)

v -

v i

v i

v -

v -

2 p.57

1 p.57

Image sensor, FPGA -

Factory + 2 user sets | -

v p.31

v i

v -

v -

2 p.93

4 p.93

14 p.93

4 p.96

OR, AND, LUT p.97
p.105

v p.107

v -

v i

v p.8

v p.9

v p.10

v p.10

v p.10

-10°C - 60°C p.12

RH < 80% p.12

-25°C-65°C p.12

-25°C-50°C p.12

RH < 80% p.12
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Table 7: 217] Ao

5 89| Itala 7}ol b7} 915 A7)0 ofof E2A w2 4/29 94 A

& gHs EelAY A5 A AWE Yooty A Ha: 98 X W Hrf 92 7]
1=
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H|EA e 49 A o A ¢

TRIGGERING DEVICE (RISING-EDGE LOGIC)
3.3
5
12
24
TRIGGERING DEVICE (FALLING-EDGE LOGIC)
3.3
5
12
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% 2o} 1 AU 9% AFe] oJ5) AT olo Fuiet.

1.5
1.5
1.5
1.5

1.5
1.5
1.5

£ PS2 1) 254 Q10 THE LPS A1) st Hl A3 2
Wol AFE 9% A FF . 62368-10] TFE PS2 L B &A Q.10
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24 1.5 2.5
Table 8: 915 7)o} 2|3] Itala 7ha|2l7t E2]7) w] 24 9 Hoj g2 2| A
90 Itala FHW|e} 9% A 2 E2) A% o) 2 4/H T £ 2
VS

=]
5 2 7] .
o G2 OPTO REF v+ Wo] G2 H HE ez, Hot 47 de 349 2 LEo] 2™ 13}

ehg Y.

Zhol2t 29 A2 (2ol AR =24)

150 3.5 2.1 14.0
33 330 3.5 3.0 8.8
560 3.4 3.2 5.6
1000 3.3 3.2 3.2
330 3.5 4 12.1
5 560 3.5 4.5 8.0
1000 3.5 4.7 4.7
2200 3.4 4.8 2.2
330 3.8 8.5 25.6
12 560 3.8 10.2 18.2
1000 3.7 11.4 1.3
2200 3.6 12.0 5.4
560 4.0 16.5 29.5
24 1000 4.0 21.0 21.0
2200 3.9 23.2 10.6
4700 3.8 23.7 5.1
7=t 2 A2(E3 oA =234)
150 6.6 2.1 14.2
33 330 17.3 3.0 9.1
560 27.3 3.1 5.6
1000 34.8 3.2 3.2
330 9.6 4.0 12.2
5 560 20.6 4.6 8.2
1000 30.7 4.7 4.7
2200 42.2 4.8 2.2
330 1.8 8.4 25.6
12 560 4.7 10.2 18.2
1000 12.0 11.4 1.4
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2200 31.3 12.0 54
560 1.5 17.0 30.3
24 1000 4.0 21.2 21.2
2200 15.8 23.3 10.6
4700 36.9 23.8 5.1

Table 9: Itala 7}iet 2 2159 Ho) 29 A4 2L A7) 245

53 AlA 5t 8%

dHtA oz B 1A SonyIMX AA = FLet Foh vh-g= By
Sl gl A Aol At Eahe-2 9 28 W 7] 299 vret 5 Uth
oju] 2] AA| A|Fol Tt ?‘Wf Aot A 1.5 A4S x5k e

Ely

-

H
=i

il

a _lZi

o2 HE24H Sonyllle A A= o 36) U2 1 el ).
1 A2 AA L] ] Ebe2 1| 30 2
AA A ZZo] et A0S A5t

O, Jol ru©,
2 o

P20 2 BE 44| Sony IMX A B#A.0 2 FAT B} 92 By,

1

9 2 a) A4 9] A T ohg-S 121 32 91 19 330] s} gl of
Q.

T

-1 X

a2 A4 A B2 g A2 At 1.5 488 Ao}

O, Jol u®,

Sony IMX990 SenSWIRTMC'ﬂ i ¢t Aftl =318 sensor is shown in Fig.34.
olul 2] AA AFL et ARE AN 1.5 442 FE5HA L
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Figure 28: 14|t} Sony IMX S-H Al A,
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Figure 29: 14|t} Sony IMX A 2] AlA].
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| | | | | | |
300 400 500 600 700 800 900 1,000
Wavelength [nm]
Figure 30: 2A4|t} Sony IMX S-H Al A,
i . — Red | |
—— Green
I Green | |
i — Blue | |
| | | | | .
300 400 500 600 700 800 900 1,000

Wavelength [nm]

Figure 31: 24|t} Sony IMX A 2] Al A].
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| | | | | | |
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Figure 32: 44|t} Sony IMX S-H Al A,
p — Red | |
—— Green
Green | |
— Blue | |
\ i
\
L A \ T . ! 1 |
300 400 500 600 700 800 900 1,000

Wavelength [nm]

Figure 33: 44|t} Sony IMX A 2] AlA].
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Figure 34: Sony IMX990 SenSWIR™ monochrome sensor.
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551 X4 =d
ITALA G - G.EL
TYPE 1 (19 35)2 2|t 1.2914] ofm|#] 29O} Al A7} 2He B Zhi|ehs Yepd Ut of 7] ofl=

FEF Cmount(Z]7 191%], 112 32LpAp)o] 2HE|of 9o S§HA] A= 17.526 mm Y.

TYPE 2 7(11% 36)2 4/3" APS-C o]u| 2] 0] A7k A48 E 7}e]ehE Lrebiuih. of 7)o
27 7127} 12 mmQ] MA2x1 LR uh E 7} o] gl o,

Ethemet interface
M2 screw holes
for network cable
securing

@

Status indicator
LED

©

2x M2 4

17.52

Optical flange
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L

= T4

Circular connector
power and I/O interface

/

/

/
A
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Figure 35: TYPE 1 dimensional drawings.

Max lens
insertion 12.5
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Figure 36: TYPE 2 dimensional drawings.
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Max lens
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Figure 37: ITALA G.IP dimensional drawings.
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5.5.2 GigE Vision 7|43 @7 A}g}

Itala 7| 2}= GigE Vision o] 7| A4 Q 7 AF
Supplementol| X TYPE090Z A o] & w1},

ftlo
MN
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ol
i
O
Am
ol
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i
ki
AN
Tlo
Q
o
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o
3
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®
>
Q
S,
()
=3

5.5.3 XA A€ HlolH

RE7hlehs 2 S A7 S EA Sl A=A 1] s I~ EE A U 22 9] o|n]A]
-2 BASE) SI9) WX uLeES 7|2 0& 6749] Af BEo|A] S o] o] FolPLich 10 8
11oll= 18 382 7o = AN S 7] 915 d AAE ghol vt slsy

Roll 0A° 0.4A°

Yaw 0A° 0.3A°

Pitch 0A° 0.5A°

Horizontal shift (x) 0mm 0.2 mm

Vertical shift (y) 0 mm 0.2 mm

FD (2) 17.53 mm 0.11T mm

Table 10: C u}-&-E 7heija-g A4 A1E]

Roll 0A° 0.6A°

Yaw 0A° 0.3A°

Pitch 0A° 0.5A°

Horizontal shift (x) 0mm 0.2 mm

Vertical shift (y) 0mm 0.2 mm

FD (2) 12 mm 0.2 mm

Table 11:) 0h2.E 7}eflakg A4 A1E 2

Figure 38: A A 247
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ofmz] ~AE Y 91t A2 9 (A8 AFY) PoE

- 129 93 A4 (P/N: HR10G-10R-12PB(71))
ol A E o= ¥ v&, EF7, 5718} AE A E]%’%E = Eafo
Yt fobr2 A= o] 9] ekow rivet RE(EE B F s A2 2
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B
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ui
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N
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)
o

chg U % Ffuleh R99] Flobeg Shelselnl & 128 ZHahA 2.

1 GND GND

2 +VIN +VIN

3 Opto OUT 3 Lens -

4 Opto INO OptoIN O

5 Opto OUT 2 Lens +

6 Opto OUT O Opto OUT O

7 Opto REF GND Opto REF GND

8 RS232 RX Lens SCL

9 RS232 TX Lens SDA

10 Opto REF V+ Opto REF V+

11 Opto IN 1 Opto IN 1

12 Opto OUT 1 Lens +3.3V
Table 12: 5 9 27| E A= A EF 2] 9 HFof tigt
Itala To}--.

Figure 39: 129 919 #4lg] Hol-(7}v|
2t AHE)
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- M12 X-29 ¢ IP67 o]ty Al g (P/N: 394811-E)

olm|z] AE RS Qe A2 9 (A8 A]}) PoEE &3t 7Hilet MY 352 St 2.
- M12 A-2.E 4= IP67 GPIO # 4§ (P/N: 494518-E)

ol AdlH o= A a7, EdA, 5713 AE T4 5 =54 "ol 54t

GND
+VIN
Opto OUT 3
Opto IN O
Opto OUT 2
Opto OUT O
Opto REF GND
RS232 RX
RS232 TX
Opto REF V+
Opto IN 1
12 Opto OUT 1

28 0 oo N U A WN =

Figure 40: IP67 12 9§ 7]49lg] Hol-(7}H|et A
Table 13: 1P67 H & Itala o}, HI),
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opto_ref v+ M —em camera |
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Figure 42: 3 A &8 EEZ

R

5.8 LED @ F A7

italaol= 7}e|et SIw 798 Gl LED A Fo] 2hwlo] izt
o] JA|7)= 7heeke] @A) e Kol g ch
Ay FEE E 140 L Elo] gyt

Condition: camera working

O e gl Zh|2f AJ2F F=(A12] AT

o =@M TH 7t 2t FH

o =A 7}ue} E 2] A

Condition: camera during firmware update

o Hu4 1 BE o] yhu e}

© /Sy Fug FuEtr ol E Syt

Condition: fault

o w1 St=glo] 95 - FPGA 0.7

®  WIhao] mbeA Zuke] - 7|7k StEglol @5 - RAM 2.5
500ms

@  wzhdo] el Zutel - mpE:ids | BHEFo] ©F - om]x] AN oF

Table 14: LED RA} 3} 742} AFef v] o
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o] Aol A= Itala 7ot A ] 2.0) B2 B AR A 7ol gk 2,942 BT T 7)%-2 Standard
Feature Naming Convention (SFNC) % GenlCam g g 5 o] o}t Aol A= 7}t 7]159
et ApAIRE A= Al s gy T

i)
o,
1o
i
i
)
e
o
1=

6.1 Device Control

o] Aol g0 Aol @ Am ol BT 7)ol Eibslo] gt
ol F= GH Bl A HHEto| AE *4 Hotal Hlato] A ZpA|of digt FHE A= H AMSE YT
¥ 159= .= Device Control mj 7|47 F Y 5] o] Ql51H ot

DeviceType Z2] 952 vl [Enumeration R
DeviceScanType tuto] A Al o] A70 8- [Enumeration R
DeviceVendorName o] A A Z QA o] = IString R
DeviceModelName Z2] el IString R
DeviceManufacturerinfo ZF 2] o th ot A| 2 A A A X IString R
DeviceVersion ZF2] WA IString R
DeviceFirmwareVersion Zrz) o] M Yo] WA IString R
DeviceSerialNumber 2 dE HS IString R
DeviceUserID AFERF 2 | 7S AHA] IString RW
AP 2}
DeviceTLType ZF 2] 9] M4 g|o]o] &5 [Enumeration R
DeviceTLVersionMajor 2290l A A= FQ HA lInteger R
DeviceTLVersionMinor ZF2] 0] M4 AlZ npo|H M A lInteger R
DeviceLinkSelector Aoye A=) o] HFE Ayt | linteger RW
DevicelLinkSpeed A= HF oA FAE A lInteger R
&2 vebd Y
DeviceLinkThroughputLimitMode = DeviceLinkThroughputLimit2] [Enumeration = RW
3t A FE Aoy
DeviceLinkThroughputLimit A ENSE 2] F of| A tjafo] A7} lInteger RW
A EZ S glofE o] 2|t}
el Ze A
DevicelLinkHeartbeatMode YO SIEHIE SISt = [Enumeration = RW
H|2Hd 31
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DevicelinkHeartbeatTimeout EX 939 dA] SIEHE IFloat RW
Ehelobs-2 Alofgch
DeviceLinkCommandTimeout 2| A= g 390 Hg A7 A ehe IFloat RW
UetHY . o]= slid 3204
A48 Wol v clute] e
2o 55 Azt sy ot
DeviceReset 222 AP A A= ICommand W
Z713 ek g Foll=
)2 ThA) GAtshof Pk, A7
AE ASoNA = A1 e] AA
2] M-S A|Z5}H7] H o DeviceReset
el Helo] Paghic
DeviceFeaturePersistenceStart RE AE8Y 755t 7159 ICommand w
242 2057 $1) 29t
GenlCam XMLo]| Z]A] gt}
DeviceFeaturePersistenceEnd 715 A 2 AAHS ICommand w
tute] 2of U .
DeviceRegistersStreamingStart AHA]-S- BolstR] A A AH [Command W
~E YL 9] FH| ZH]5}7]
DeviceRegistersStreamingEnd SExAEYY 82 oY [Command W
DeviceTemperatureSelector L E AT 2 U YA= [Enumeration RW
Aegh o,
DeviceTemperature A2 L (AN HL)(°0) IFloat R
oeDevicePressure ZF 2] Y& & (hPa) [Float R
Table 15: TjH}o] A Ao 7%
6.1.1 Bandwidth limit
DeviceLinkThroughputLimit 7] %5 A}-851d 7}e|et o] e AE ] 9o] A8 5= Qi TS24
et &= lFU T Ao tf H =S Alofstr] flof ZE #lo]o] TR Afolof A o] F LA A UFH YT
©]i= GevSCPD 41 9] Transport Layer Control 7|5 ol izl 7+ XA 3h-& A4 AAsh= A
SAgch Blole Aol AP 2 A ke svilebt d Qe sol 2 Aghe e vl g

T
)
R
ol
o

2 - Qe

HiE AT AAH thgZo] wel utol 2o (% FA BT e A St A AFLS AT o
=5] §-8AUth 2 tetol 2o A4S AT A UEY o)A 5L Hastotel 5L I
shstar AN Q] SRS FAAA 5 st
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6.2 Image Format Control

Image Format Control Al A o A= on| 2] 7] W & A]-S LA o= " of ofjsf Ayt

SensorWidth
SensorHeight
SensorPixelWidth

SensorPixelHeight

SensorName
WidthMax
HeightMax
Width

Height
OffsetX
OffsetY

BinningHorizontalMode

BinningHorizontal
BinningVerticalMode

BinningVertical
DecimationHorizontalMode

DecimationHorizontal
DecimationVerticalMode

DecimationVertical

v1.15 - ko

qaroliow Azt
HI(8 )
tJrtol 2o A AZ ot o]m 2] <]
zol(54 )

Ao A B4 GG 0] 44
9 TA(TA t}o))

Ao A B4 GG €] 47

ra o1

QEA(MA ko))
BinningHorizontal & A&
7te 38 As Aot

A RES Ay
A A 7t E g A9

r{r
9
=)
R
lo

O

]-_Q_o]- E_
A At &
DecimationHorizontal & A8+
w712 SIS Folk
AEHE RES AU

olu| 2| 2] 53 o] A=
DecimationVertical-2 AH8-3F
57 HYEE Foli Hl A EE
ncE A5k
olu]z] 9| 2] 5}9] A5

=

[Integer
[Integer
IFloat

IFloat

IString

[Integer
[Integer
[Integer

[Integer

[Integer

[Integer

[Enumeration

lInteger
[Enumeration

[Integer
[Enumeration

[Integer
[Enumeration

[Integer

RW

RW

RW

RW

RW
RW

RW
RW

RW
RW

RW
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ReverseX 717104 H4&3st olu| x| & 7122 | IBoolean RW
=g7]

ReverseY 7171l A A5t olu| x| & |22  IBoolean RW
=57]

PixelFormat 71719 A Al-&oh= B4 & A [Enumeration RW

TestPattern Zrz|of| A o|m]| 2] AAE A EE  |[Enumeration | RW
dAE ¥ o fEL Aeghc

6.2.1 o]u]x] ROI

Width, Height, OffsetX, OffsetY nfj /¥4~ o]n]z] A& H
A EQ W= o] AREEUTE 5] @ ZAS RO Fo)2] H
olmz] ] f 1 2|+E A

OffsetX¥} Width 2] 3}4+= WidthMax 712 %115t &= gl © 1, OffsetY2} Height2] $4|= Height-
Max& Z3ke 5 gliet.

WidthMax % HeightMax-2 Al Ajof| w2} o2 ™ ARG27 A 4= gl Y

1o o]t WA E o] diet e g o] vt Sy

Aska A S olu] )] it
4B B3t o] RS

offset_y
offset_x
ROI height
o FULL RES
IMAGE

Figure 43: o|u] %] ROl mjj 7} <=,

6.2.2 Binning

v REE ol AE T gre et Zhvet g ol Hl ARSET, fa s =T Hotdd
ohe gl syt

19 440 ZAIHE A A Y 2x1 binning2 45t X529 oju|A] s Ao SolSAw
ofn|z] g7 7 vl = S7FUTHF 7l 9] ol (1 E o] A= 97| w2). 2x2 binningS 52435}
ojmA] s 27| s =] 422 10] 2|0t 87| = 7] 917] 9] 4u)7F Hy .

rd 2

A2 AlA o] 735 vio]d Helg A dljof . ot E BAe] Szt JHVF h2] wiwel 1|
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Figure 44: 1]d 9] of|: 9] Z1 - of| A= 2x1 H|d o] £~ &] 371 o} &}
I A= 2x2 v\ d o] H-8-H Yt

4501 A ZAH HiA] HA A v o] =Y F Tt o] | St A= ut A H7E AalE]E of P E L]

Figure 45: 22 A14o] gk 1]d o] of: § TR el Al 2x1 )
o] s gt

6.2.3 Y A|d|o]A

Aol d REE HE AEHHE oA & ¢ =
gAE o] RESE Zhvehe] 2 £e7t Frtoke 5 3
9 2™l diAHold ] = 7hA] A7 vrek sy 9 1
ARG of QAT v s Ay} oju|x|7} 27] 43 EH*JEQ Hro] =41, ofZ laoﬂ/ﬂL 4x1
glx|H o] do] 2-g-5 o] v AR oF HARE 8=t} T o] 7 7&# 7t2 ST 48 AR
5 Y Th4s).

Ze] Al o] 75 vrold "HElE Alesjof ). ot E HAlo] S znt JH7F th=7] ool 19

4790 AR A A AS 10 S TE 551 T AJSo] 88 T, o2 5} 2zl
A7} 41l obemE L] GFS WA v
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Figure 46: H A]u]o] 4] of]: 9] Lol 2x1 E|A] B o] Hlo] 4e] 3 o} 178
o A 4x1 FA|mjo] o] 2 &H k.

i

Figure 47: A AA o] gt B Aol o] of: 9] TRofA =
2x1 HlA]mo] o] STt

6.2.4 Readout direction
9 9 52 9k o)A o] 2] v|H S 2| Yoto] Fhu|are] AFz; 9] of] JLofbz] ok

.
L ReverseX 2 ReverseY 7]52] o|7} L2} 914Ut
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Normal readout Reverse x

Reverse y Reverse x-y
Figure 48: 755t Y| 7] = REE |
T EAFY
6.2.5 Test pattern

Itala 7} 2h= S 3} Z 2] 9] 5= 714] test patternsS 2] AgHct.
= 7]o] thE test patterns= 1% 49 2 500f FA|HU T}

Figure 49: S5} test pattern Figure 50: M4} test pattern

monochrome patternt=47}2] A4 6 & AL o] Q51U Th

« Ao A IR 14 Tt o] A T E;

e 1l
e Il
o 7

color pattern=47}2] Al © g JLA x| o] gl&5Uth

Uk

© ALl A WA 1A WA Tk o] A W
1 54 Tetdol A sjel gLk

o AL Mof A =A717]
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6.3 Acquisition Control

yth;

Acquisition Control Al A of| A= trigger W = & A o] & E3}5}o] o|n| 2] &

g o7l Ak 292 913

AcquisitionMode

AcquisitionStart
AcquisitionStop

AcquisitionBurstFrameCount
AcquisitionFrameRate

AcquisitionFrameRateEnable

oeAcquisitionFrameRateLimitMode
oeResultingFrameRate

oeMaxFrameRate

TriggerSelector
TriggerMode

TriggerSoftware
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[Enumeration RW
[Command RW
[Command RW
[Integer RW
IFloat RW
IBoolean RW
[Enumeration RW
IFloat RO
IFloat RO
I[Enumeration RW
[Enumeration RW
[Command RW
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TriggerSource

TriggerOverlap

TriggerDelay

ExposureMode
oeShortExposureEnable
oeDualExposureEnable
ExposureTime

oeWaitTime1

oeExposureTime2
oeWaitTime2
ExposureAuto
oeExposureAutoMin

oeExposureAutoMax
oelmageCompressionEnable
oeFramesInBuffer

6.3.1 Trigger overlap
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e lE BT 845}

o|F & B B3}
ExposureModeo]| E}o]mHo] 11
ExposureAutoo] A Y of =&
AZE A,

o]F E HEo|A A §H
&9 T HA eF Afo] o] AIZE
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°|F kF REM = =F ARE

OlF kE REOA F ¥ I
T A= FP= 5] Aol
7] 6k AR U o
ExposureModeo] Eto]H
s ks REE A%
A e d A2 50 ot
A4}

T
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Table 17: Acquisition Control £%

Exposure Time ¥ Frame Readout 37

[Enumeration RwW

[Enumeration RW

IFloat RW

[Enumeration RW

IBoolean RW
IBoolean RW
IFloat RW
IFloat RO
IFloat RO
|Float RO

[Enumeration RwW

IFloat RW
IFloat RW
IBoolean RW
lInteger RO

7} 0] A 229 A
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+ ExposureTimelnc: 't & At S7HAE 99 EAE ©HA 9] gkt

ExposureTimeMax+= TriggerOverlap +*3(Off & Readout) 2 5F=of o 3] A=Yt
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6.3.2 Dual Exposure

Dual Exposure 7| 5-& At-g-51H
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A
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i)y
iw)
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7|52 © & oeDualExposureEnable 7|52 AF83F 4= 15U t}. Dual Exposure= TriggerMode~}
A7 .02 A= o] 913l TriggerOverlap7} 15 © 2 A4 74--olut AL 5= 954 o} oeDualEx-
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Figure 53: Dual Exposure Ejo]"] 2 2ZH= OJof| A o2 2 trigger AT, AlA & A5 2 7}u|2} ZH50]
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a1 &= 27l hardware trigger-2 H )] X 2 A A7F b2 = S = WAIT TIME 2 o] S ojjal BRAieF o~
olrl= ol -9-o]5FA. Q. WAIT TIME 1 = EXPOSURE TIME 2 = WAIT TIME 2 Zof] HFAJ 5=
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6.3.3 Trigger delay
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6.3.4 Timed 4] TriggerWidth Exposure Mode

& 2= Timed T TriggerWidth = SlUE AEE 4= Q15U

S

Timed Exposure-2 A Ei5}H ExposureTime T= ExposureAuto 7|5-& AF85to] AlA L& A|7Fo] A
Ay}

o] A% e A7 The} 2ol EAY 4 ASHTh
Sensor Exposurelime = Exposurel'ime (M

of| & E90] ExposureTime = 50050 o]n] 2] A&7} 500uso] keZ=E Ut

1

3} Fag k.

TriggerWidth ExposureE A EBi51H == 2| & A|7H2 A A trigger A1 S T A 9]
AA = G7 o|m|2] Al 9] 79 AA| L& A7HE a3t 2ol Al4td 4= s Ut

Sensor Exposurelime = Trigger Pulse + ExposureO f f set (2)
oftof:
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6.4 Analog Control

o] Ao A= A, &2 &

Yrt,

Gain
GainAuto

oeGainAutoMin
oeGainAutoMax
BlackLevel

BalanceRatioSelector
BalanceRatio

BalanceWhiteAuto

oeGammakEnable

Gamma

6.4.1 Gain

Gain= A 2T A A L o]u]z] B 7] S =0]7] ¢35l
o mapRAoR fg Auel 94 e 3
% gl o] o]u] 2] ¥r7) Alele] Hlel|ste] Z7}ekA|t Tzt o] 22 <15

T2t AA A9

Fdo] Ashd & syt
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Table 18: Analog Control &%

IFloat

[Enumeration

IFloat
IFloat
IFloat

[Enumeration
IFloat

I[Enumeration

IBoolean

IFloat

RW

RW

RW
RW
RW

RW
RW

RW

RW

RW
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6.42 3Jlo]EWHA

white balance 7]%5-8 A1-8351% 22 7hueko] 4] /4] 2] AR, G, B)o] SHE =
olubA] 0 2 7] AAE A 742 A4 2] ] A2 ThE LS 2Hed, o) F& oln]
Q1= lo]ol W o] ¥hgo] th2 ] mhEeluirt.

79 58(91% 1) Ae) A4 o] AnEel EAS HolEYch ¢ A
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# pixels # pixels

————————— 100%

> >

pixel values pixel values

[oe] (9] Lo ()
OB |R

Rout = Kred * Rin (3)
Gout = Kgreen * Gm (4)
Bout = Kblue * B?n (5)
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Figure 59: 91%o]i= W4 5|7] 91 o|u] A7} HA|H] T @ E& o= Slo] £ Wel A7} BAF AH7lo] HA
gyt

6.4.3 Gamma correction

Zot HAELe 11 AL 2= vy sy
Vout = V3 (11)
AN Vs 70t B4 & 2 A no] T1g|o] @, V;,, -2 ZA no] 1o gHl, 4= H]Ag Heto] ALy

5= Al42, Gamma 7|50 2 A},

1
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6.4.4 Black level

BlackLevel2 o|u] ] o] RE m Ao 2745t 5 Gl 141 e fl 2 A=) © IA gheluTh,
ofm] 2] ] black level Gt& F7F5h B 5] A5 Talo] A 5702 o5 ﬂh iﬁr F sy
62 Zx).
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N
|

grey_levels grey_levels

Figure 62: black leveli= TA S| AE T3-S ¢ =2 gAl 7Fo 2 o] FA|ZiYtt

6.5 OE Auto Functions Control

ol Aldefl= s & W AE AlQl Alojet Bl HE 75 o] ZotE o] Qs
oeAutoTargetBrightness 2= Aol 9 A= ig 759 A lInteger RW
AH&-5t= l n| 2] o] ¢lsh= H7]
(% T2))
oeResultingBrightness o|n| 2| 9] AA gF7] (% THY) lInteger R
oeAutoDampingFactor 2} Aol W Z}E L= 7] 5ofA lInteger RW

SRl 11 = =°17] ?Isf
XS Aol g6 THS)
oeAutoConfidence A= Aol W A= L2 7] o] A linteger RW
RGP BE g 2 e
s|2Elg A2 Ut go] 242
ur

o|n] 2] F7/do] = AT H7]
227} Z7hs o

oeAutoAOIWidth 25 gk AlAo] AFEE = G99 | linteger RW
L 29l

oeAutoAOIHeight A5 gk AAo] AFEE = G99 | linteger RW
l—r_O] _uJ/H] 1:}14)

oeAutoAOIOffsetX Ao A 2= 4 A4t linteger RW

AEIE a2 9 A
(54 B))
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0eAutoAOIOffsetY A- A 25 = Al linteger RW
AHEE = G 7R ] 2] 0 A
(T4l H9)

Table 19: OE Auto Functions Control £%]

6.5.1 OE Autoexposure/Autogain
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127 ----- .-
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time

Figure 63: autoexposure”} &A351%] 312 wje] A7t A}
SRR S EELEEIE TR

LE Agto] 2|&2 0 2 2B = A& W X|517] 95l oeAutoConfidence 7|5 0= 74 A= 4
e % gluinh. o @A ohH duelZo] ool A 25 Wiko] o WA T AT Lefo] o
H-50] ol A folvt @AYt 1H 64 %)

autogain/autoexposure ¢F172]%9] F2-2 oeAutoDampingFactor ==& 535) AT 4~ 3J5Y
t}. o] mhetn|E] 9] gho] Yo A2 AN S S5 7F LA, Rt = gho] oW g e]E9
Sl W) 2] a BOP Rt S 3to] AIE 5 &Yt 65 %)

Z7 Z70] 2] o2 A% Aot 97| ol =26ty fdll 11 k& Alto]l HastH, 9o whet
olfgt Apaho 2 Q9 st e ) 92 @A AAT S e

o] 275 1s}7] 95l autoexposure Lare]Ee] oo ALE ke E AXHE A S At 5 Q= 3
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Figure 66: oeExposureAutoMax& A#stH S8 df7|of =
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6.6 LUT Control

o] e] 7]%s o A= Look-up table (LUT) ¥ 7] tis A gt

LUTSelector Aoled LUTE A=yt [Enumeration = RW

LUTEnable AEsk LUTE A gfstu ) IBoolean RW

LUTIndex AENGE LUTOA] HA AT A2 lInteger RW
Qe (@ LANE A|oigt ok

LUTValue LUTSelector7} A ElSH LUTS] lInteger RW
LUTIndex &5 212 RreFgy ot

6.6.1 LUT

LUT (Look-up-table) 7] 5-& AF&-5HH =Al
glo] #ia Az 17 1 ﬂ‘i—il o= oA
U PR Hel gy

O

A WA 2 Lo M= LUTZF 2-8 5] ¢rot &9 1o o] oi= T1ejlof My} Zal(o: 1o &
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6.7 Color transformation control

Color Transformation A A o] A= tjHfo] A 0] AN Helal e = 1
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715l sl 2
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ColorTransformationValueSelector = A1EigE AAF HE} T 5o A [Enumeration RW
R AT BBt P H O] Al Al
L o mAS Hegyrt,

ColorTransformationValue EHAE I oA AEsl IFloat RW
A9l Me] Ei QA ghe
terd Yt

Table 21: Color Transformation Control &%

6.7.1 Color Correction Matrix (CCM)

olu|z] o] WAL Fide}t Av] W9} RARTE 2o et gafx]7] iR 22 4 AT E A
AL old& 4 sk
£ fEYA ol wet =2 B2 219t A SAE S 7] sl MAfS HASoF ke BT s
U,
Color Correction Matrix (CCM)-& AH8-5HH th&atk Zro] A| 1/ 2 Ao 21-8-5lof o]u| 2] o] &8 M4
2 2% % Yk

R’ Gain00 Gain0l Gain02| |R Of fsety

G'| = |Gainl0 Gainll Gainl2| |G| + |Of fsety

B’ Gain20 Gain2l Gain22| |B Of fseto

o] 4 R, G, B HAE A 3ol 1, R, G, B BAEIA) 98 A HEY U
A2l 9 O ILAL AGAT ARG FA MYT 5 QAR 945 HAL 9J5) npE AL} o] ] Aol itala
Viewoll M AL§ 8 4+ Gl e o] Wy o] A Helw 47.6 I xR

b

A Bog Aefsh et

Y 0.299 0.587 0.114 R 0
Ul =1|-0147 —0.289 0436 | |G| + |128
V 0.615 —0.515 —0.100| |B 128

CCM Al-E Ao 2ok Al 4.7.65 Fx35HA 2.
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Ql&UTh:

o
2
)
o
En
)
i
g
+

1. 2k o] o1 A9 Horizontal line profile (5 st mi'd)& A= stal A4 HALY| sheto
o] AR

e Z9kshE ROIE 2 YTHIHY 69).

2. BAE o]n]7)9] 7 Do A7 Bele A A7) ols) R 7|27t} A A sk g,
whata] o] &HE S A XS EAJ5H A ExposureTimedt Gamma 1S Z7dsfjoF Syt 1H 70). A
o =A A RE Y shA (@A T ZE2 ol R &A] 3d o] @ B shtof] EAH)



@&—

OPTO ENGINEERING
Itala | AF8- 4174

= Afd o] 2HE2 A 24 =W BalanceRatioSelector & BalanceRatio 7152 AH-8-5fo] W7HAH gl
utbA ZQd o dis) T Lot 2 e sFu
o] @A o] A= Balance white auto 7]'s-& AH-&351A] Wil Horizontal line profile ¥-& A4 & U €]

BOtAlR. R, G, B AEZF FAXH 2fo] E WAAT X4 0 2 A HYTHTLH 71).
4. oA Tool9] Itala View m'd of] §li= -& WPHALE ARE-6Fo] M HA-& 3 5= QL5 Ytk Color

Correction Wizard®] &2 ARg-ofl thet 2132 4.7.6 ©=H(19 72)] Lot QL5 Ut

B o] ¢t EH Av= 19 730 BAE A fARGY ok

v1.15 - ko 87



Itala | AH-8 A7 A

OPTO ENGINEERING

Opto Engineering ITAS0-GC-10C [88:5ke82001:7 P A 1B

checker EYEIE

Acquisition FPS : 7.6 Display FP5:7.5 Bandwidth:833.7 FramelD:66 Timeout:0 Aborted:0 Incomplete:1 Image:2464x 1848 Type:RGB8 X: -1

Horizontal line profile

1000 1200 1400 1600 1800 2000 2200

Enable ROl
ROIP1X

ROIP1Y

Figure 69: 414} 1174 42-0] 31 WA ©hA): 283 ROIST AP €] Teflo] 2 2

A
Bt 2ohE Aot ¥4 Zrutd o] 2aE ZAIEY

v1.15 - ko

88



itala | 4§ 49A

@&—

OPTO ENGINEERING

Opto Engineering ITAS0-GC-10C [88:5f:e8:20:01:7c] ’ a @

colorchecker

Acquisition FPS : 8.3 Display FP5: 6.5 Bandwidth:910.2 FrameID: 125 Timeout:0 Aborted:0 Incomplete: 1

Figure 70: A4} 14 Hz}o] = ) ohA QU ch: =4 7
o]

Image : 2464 x 1848 Type:RGBE X:-1

Hate gkt A 2|65 Exposure Time W Gamma-& 24 U o}

v1.15 - ko

89



itala | 4§ 49A

@&—

OPTO ENGINEERING

Opto Engineering ITAS0-GC-10C [88:5f:e8:20:01:7c]

colorchecker

Acquisition FPS : 8.5  Display FP5: 0.6  Bandwidth : 924.3

Horizontal line

Figure 71: AAF B A A }o] A ¥
ot Qd S 25k g d =

2 gt

v1.15 - ko

Frame ID: 487 Timeout:0 Aborted:0 Incomplete:9@ Image : 2464 x

@A) BalanceRatio 7]%

Al A =
= oA Al 71A] A =41 0]

1848 Type:RGBE X:-1  Y:i-1  F

Apg5to] W21 )
2% AAAE

90



itala | 4§ 49A

OPTO ENGINEERING

Color correction

lorehecker

*InitCCMCalculation*

CalculationSucce:

Figure 72: AAF B2 A z}9] Y] EHA]
AFgtol il Arel Ho] ot A

v1.15 - ko

s
27

Al:

o
=

Ita
s
T

calibration.

la View2] Color Correction Wizard2

Bt

91



itala | 4§ 49A

o 1 |

OPTO ENGINEERING

Opto Engineering ITA50-GC-10C [£

orchecker

5:8.6 Display FP5:7.2 Bandwidth:940.0 FrameID:2011 Timeout:2 Abcrted:3 Incomplete:44 Image:2464 x 1848 Type: RGBS

Horizental line profile

1000 1200 1400 1800
1l

Figure 73: MAF B A A} 5 A AAL.

v1.15 - ko

Enable ROI
ROIP1 X
ROIP1Y
ROIP2 X

ROIP2Y

X-1

92



&=

OPTO ENGINEERING
Itala | AF8- 4174

6.8 Digital 1/0 Control

Digital 1/0 Aol A3 4% 9] vt g2l @ 22 452 Alofsh | Wag 752
o, AL E] IS 915 12 % 52 Aol H25) A B 75 et 9
44 257} ZggUh

LineSelector FASE QB A2] AdlE] o] B2 |[Enumeration | RW
Zel(EEs 1) B A4 A5
714 Bl AEgt Tt

LineMode =& S A4S JdE = [Enumeration = RW
S0 AFEEA] o FEE
Aol g o},

Linelnverter A d = =4 gelo] 21§ | IBoolean RW
ur S Aol g ot

LineStatus A e = =4 ol 4| | IBoolean R
Ael g et

LineStatusAll EY A Hof| AHg 7Hset L E 2l | linteger R
Ao A FHE & HIE
e = grekghy o

LineSource AESE gkelofA] &£8d U &5 [Enumeration = RW
FEE1/0 22 A5 E Aot

oeDebounceEnable dd gute A 32 = IBoolean RW
AT o2 5 92
N5& B Poba Aol 2
ARElo] A& FAT 5 QU

oeDebounceAmount L85t e o olAlL] 7] 93] IFloat RW
92 2157} Q5§25 o of
sl AZFIY o,

oePulseGeneratorEnable LineSource=2 2| 415 9] A5 IBoolean RW
2o 4 AA T WAz 5
AeE Qe gto| =gty

oePulseGeneratorPeriod =9 A5 A9 & A7 IFloat RW
A

UserOutputSelector UserOutputVaIue o7 AAT IEnumeration | RW
A8 2 A2 HES
A e,

UserOutputValue UserOutputSelectoro] A st IBoolean RW
]:]]E_Q] %}\-_O_ /HZ%%J-L]E]—

UserOutputValueAll AL82F 23 YA AHS REH|E | linteger RW
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UserOutputValueAllMask AFE2F =9 X Ao A7) Aol | linteger RW
UserOutputValueAll© 2 z] 7 %
gholl 27] up 225 M 45k ES
gt
Table 22: Digital 1/0 Control %]
6.8.1 1/0 stage
g2d /0 E5ofl= 48 EgA 429 5713 28-S It 2B E A 2] dA 7 &3t o] Sl Yt
Polarity Debounce
inversion stage
DIGITAL l TO
INPUT FPGA
VV
Polarity
inversion FROM
DIGITAL FPGA
OUTPUT
Pulse
generator
K I
adj. time
Figure 74: t] 2] & 1/0 A H|o]z] H&.
Linelnverter 7|52 4 E=|77} &4- 15 220 @7 25 o), = E9 ol|lA& AAlsioF & o
gdstofiof ottt o] 752 5718 Sl A& g Yt
HEAE vR2A 08 d8j7l 7h 9] ¢bs B4 B Ao 37 EAY 4= 5T o] 2fgt o]
= oERA SAZE A 2] AQle] 2E S
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M Aftelol2 BAR FEo] 7153, 1 9]0] A5t 588 AT (R,
Hetes TAlE 8 A 87 2 o] 2917 o 55 A8 5] Zof oeDebounceAmount®] 7] 7to] 2]
Lo st ool Edd o= 9 Eg)A Ao A AS 7 U
29 275t A5 270 229 1f o] Esl= 15 A ® A(d): TimerEnd, CounterEnd, Encoder-
Out, ...)° A-& A WAY7] Foll A Aa T 5= FUTE F A4 F A2 Ao I 214 AR
Heha 5 ok gFol QA A WA Aol AN Aot & 35 F710 A4 H 1 T weps
Zeflo] B FAlo A AAE 4 gl 4 k= @lo] A5yt
oePulseGeneratorEnable 7| 52 LineSource 7o) Z % o] ¥ A WA 7| & ET| AT 4~ 9 oH,
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6.9 Counter and Timer Control

o Aol 7k H 2 ero]m Aol U B H A} PlE BE 7]%o] Lhdslo] gt
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rx

CounterSelector [Enumeration
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—

[Enumeration
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CounterDuration lInteger

(&)
(@]
T 5
H g
M = e
>
o

e

w0
v | T
i

CounterValue

ﬁd
Mo
)
10
rel
=
=
filo
uo,
Y
A

[Integer

o e N,
O ox i

i

CounterReset o] ICommand
n

TimerSelector [Enumeration

TimerTriggerSource [Enumeration

TimerDuration IFloat

TimerDelay E]—O]Eﬂ—g— /\]7;]'8]-7] o IFloat
(Mol 2= %) A9
el efolm o] A gk
WREEESEIEHE
&yt

A elet efo] ] o] 4L E 9o

HAE sk AAg e,

TimerValue IFloat

TimerReset [Command

Table 23: Counter and Timer Control £%]

6.10 Encoder Control

o] 4|
7

o= A=A AR Ao P BUE AL 5 BE 7]50] A of QLT
TOLZE, 2Ee 9 ARE QT e g,

o
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EncoderSelector FAS ol A EE Aeghch

EncoderSourceA olFE oA Y AAVIH AT E
Mgt

EncoderSourceB 1A B Y AAVIH AT E
Mg,

EncoderMode ol7 T 71 E 7} 2] e o]
%)= FourPhase =& AFE-3HZ],
#1e] BE o] gl
HighResolution 2 =& AL-8-8H%]
e

EncoderDivider o7y &8 HA XFTE A=
ol W AT FR/4 IS
ARSI,

EncoderOutputMode ol olElHo| A7} S & TH

SE=E P EPNE RIS

27€ Aegyc

EncoderValue AElSE Q17T 9] 9)%] 7F-2-H FA
ghe AL 4

EncoderResetSource JNIHE AT AATFEH AT E
At

EncoderReset AERE QlF T o] AT E Qo]
AL S5k AT
Al o,

Table 24: Encoder Control £%]

6.10.1 Encoder interface

ltalat= Q1S jgleh A7 E S BUE ke o AHET S AU
A3 Q1576 9] AB WL Itala 7}efl2te] FAA ¢

A7) AbFE 27 9 3 5.1 et G5yt

tala 5] Q1] so] 2.9] 2o Y Fujst oF 30KHz YU o,
ot F2 PE 5|29 g A7 B,

[Enumeration
[Enumeration

[Enumeration

[Enumeration

[Integer

[Enumeration

[Integer

[Enumeration

[Command

RW
RW

RW

RW

RW

RW

RW

RW

RW

Ja o8 Fpprt FYAPFE T =L
R o] 9 2] RgSF £~ QL]
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6.10.2 Encoder output mode
EncoderOutputMode 7|52 th F+ 7H2] 58 R E 5 Shu-E A=Yt 1Y 75 F =)
+ direction mode: 215t $]x]7} §F wFgfo 2ut 2715t}
o]F ko] HAEH 7T 7HeH & ol
o] Fdo A& A B o] a1 7] g5yt

+ position mode: 217 9|27} ¢t ¥k o 2 ut Z71ghy ot
o]-5 ol A EM 15 7HeE & olF ko] thA] W7 E wi7hA] a-shr] Aty
whehA] o] FHAdof| A= A Areko] eyt

Object position [0[1]2]3]4[s][e6[7]6[5][4]3]2]3]4][5]6]7]8]9][t0]11]12]13]

FncoderV%L%%e) lo|1]|2]|3|a]|s|e|7|/|/]/]7]7]8]9]10]11|12|13|14|15|16|17]18]

(oot oudey [l als e [7[F [ """ - [*[-[-] [s[s]to[11]s213]

Figure 75: Q1379 E59] T+ 7}2] +5 2= (9] 719) direction mode 2! (o} 13) position mode.

6.10.3 Encoder mode
Q7Y 7HeEE £ 7 Ao 2 Soa T 4 Ut

* High resolution mode: Encoder A T+= Encoder B 415 9] = 7o tisf| 217 7}-E 7}
Al E(S7T E= HAa)HU

+ 4-phase mode: A A Alo]2ulthZ,00-10-11-01 A|@ATH Q17 7L E7F QU0 E(Z 5
T Fa)dyh

Encoder A |

Encoder B _l r

High resolution |[o|1[2]3|4|5][6|7][8]9]10/11]12]13]14]15]16]17|18|19]20]21]22]23]24]25[26]27| 28] 29)]

4- phase | 0 | 1 | 2 | 3 | 4 | 5 | 6 |

Figure 76: Q15 t] B & I1SAF () vs 473 (o).
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6.10.4 QI Y Z: 7 =

EncoderValue= 09]| 4] 65535 A}o] <] oF<4= ZFl Tt

17 &9 RV} position modez A% =|™H EncoderValue AAof| A AHgF ES2to] 112 E Yt
o] F2 57t E g gleB® 9 770 BAE AAH Ak o R o]FstH IS T} 6553594 0
oz g seEPL

o] Alupe] ol A AHeF o] SHIEA e A] koW Afpe|oj A AT 4 QI U

EncoderDividero] 200000 & A4 ¥ t}-2 A& Ao H 25U

IESHEncoderValueZE 15000, = EncoderDividerH o} 2F2 7Y 0 2 ttE L o] 2] =2 A& 183y
t}. AHlgk 1 A o] thA] A|2HE]H EncoderValue”} EncoderDivider(=, 20000)x} ZH2 o] A& g|o] A
NEEEESIE 25t
97 Qre QT T WAS s v ohg 242 FEaok gt

Maximum backward steps < (216 — 1) — Encoder Divider (12)

EQ. 118 HAT 4 gl A9, A8 o2 Aol ol 4 ARelol~ Aar] BAE pajsjol gt

@ N © N © N O N O [© N © N © N O H O

Encoder Value | 0 [65535[65534| .. [15001|15000]15001[15002] ... [19998[19909] o | 1 [ 2 [ .. |

Encoder Output

Figure 77: 2] o] A A AYA] O] of: THZ] AtaF 522 2-2-51] EncoderValue 3 A] 7|7}
EncoderDivider: o} Yropx| == gty th. 19 th& AWeF /o] B %W EncoderValue
7} EncoderDividery} 7+ o AFa]o] A BA T HAEH

6.11 Logic Block Control

Logic Block Control A4 o] A= Logic Block 842] Alo] W A5 AT} e E 2d 9 750 g5
Ay,
= O "

LogicBlockSelector FAS 722 BE22 2] A SH ok [Enumeration = RW
LogicBlockFunction FAS =g E29] 239 =7 [Enumeration | RW
58 Ayt
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LogicBlockinputNumber 2R EZ0 A AT 8 & lInteger
A
LogicBlockinputSelector AT 22 BEEo] JHE-e lInteger
AEgh e,
LogicBlockinputSource 22 EZE AdBETF AA AT E [Enumeration
AEgh o,
LogicBlockinputinverter AEist 22 E5 e A4 A5 71 | IBoolean
s A9 Aagyc
LogicBlockLUTIndex A ElsE LUTOl| A A AT 2 linteger
Hlo] 2 o] Qg A2 Aojghct.
LogicBlockLUTValue AESELUTS] olell A~ IBoolean
LogicBlockLUTIndex<]| Q1=
B 47" 2he A7 U
LogicBlockLUTValueAll LogicBlockLUTIndex& FA]stal lInteger
At LUTS s &2 HIE 21L&
3 o] ey AR A
Table 25: Logic Block Control £E%]
6.11.1 Logic block -5
AND
INPUT A ——>—— \
[_Jor / OUTPUT
INPUT B ——>——
LUT

Figure 78: logic block Al o] <=3}

it
H-[
1>
o
iw
ni

logic block module2 == & 7}7] 918 X7 of wet &8 A2 E A4 oh= bl AFEFE YT

o] B22 A 7hA] e] G457k EH YT 78 F2)

« AND: T ¢ o] 5 HIGH?S] 3% logic blocke] £3-2 HIGHY Yt}

« OR: & & Sl o]Afo] HIGHRI 749 logic block®] &3 HIGH YT},
« LUT: 48471 2 E 0] 78] Hlo| 28 4487 Antas 4 olgyrh

Fdierel F A4S gEs] flsf o] 252 Aol ¥l SA L EH S
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LogicBlockLUTIndex InputA InputB LogicBlockLUTValue

0 0 0 LogicBlockLUTValue[0]
1 0 1 LogicBlockLUTValue[1]
2 1 0 LogicBlockLUTValue[2]
3 1 1 LogicBlockLUTValue[3]

Table 26: LUT Ao} o A].

6.12 Action Control

Action Z}of| A= #H2] 9] Action Signalstt W 5 = 7]59of tisf AE gyt

ActionUnconditionalMode 7|2 Ao} A do] Ed 9Jo]k =2F | I[Enumeration | RW
Wo] Aeje L2 4 ¥
AER=R= ol ke g
ActionDeviceKey tHto| A7 =2 g o] $94S linteger W
spelg 5 gk tutol 2 715
Al
ActionQueueSize scheduled action commands [Enumeration R
7199 2715 Yepgyrt. o]
A= 578 Al "7 el
71 4 9) = # o scheduled
action commands 7|5
deray .
ActionSelector F7t A DS g A linteger RW
Aage A
ActionGroupKey tjufo] A7}

o/ g
2
i
o

A o2 EE f A ] lInteger RW

2

4
_l
I
Lo, 4
Jo
K ol

7
ActionGroupMask tjufo| ATF A T2 EF WA A lInteger RW

o,

Table 27: Action command Control &

6.12.1 Action Command

Action CommandS A}-&-5H#1 o]l YIEIA] A 2] EAJo] sl o]4e] Gige 7t 2ol A F21-2
E2)7)g 5 gl th 52 A5k A 28 o] o] Ul YE 9|3 |9 AJ7ke] TS 7] ufRof ShE o]
EQAAYE g AR oA 5718E] 2] ko, upapA] A ST Ao AR of] mEelA] gyt ol E
M P& AHESHH AREAL= 7S E A 6] 9o oFE stEflo] A4-2 Hskal o|5ull 3]t
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A S S BT 52 9 E2AL shte §Ye BE shulete] AR DR o2 o] 7]
ol 4 2 E 5]0) Sl et vt

Itala 7}H|2h= shute] 52 i3-S 2| Lot 2 2 AR A= ActionDeviceKey, ActionGroupKey 9 Action-
GroupMask& /< fr AFHT ZHlebs B AR A A gt AR 5h=A] gl th&
EQAE AU st o] AR E E- A oF h=A] of ol mhe2} FUHAE = HEEANA
Egciﬁaoﬂi&¢%%qq

7t 2ol A E 2] A o] E7]35}5 7§46t W Scheduled Action Commands S A}-&-5foF g th6.12.2).

6.12.2 Scheduled Action Command

Scheduled Action Commands& AFE5HH Ui x T2l o] EA A|7tof| sfut o] AHe] tjHto] A
A EelA 522 AAT 5 Q&L PTP 7152 ZAsksta W2t S PTP akie Ao} 57]5keh
A(6.201 2 2)0] 2171 % 14 87 Abgolod, 127 SO 7 oloPE 54 2ol AelsiA] gLt
AloF 2H9] Ao o] o7 9X S Ashe 25 tholo| e 17 799 Lhe} glon] otehelAl 24Al5]
AW s,

A A St S R AboEts SERIOlE Bl 9 B} 794 53 BT AAshe
byt 19 o3 ol oFF Sl IA o] AT L7 QLo sl FAto] SA X%Emﬂlaﬂ 3
StEQo] T2 AE o 71 Gell F7HEH tf7] 9] ol 4ol B2 F o 47]9] of o T2 AT
S)rick. o)) 200] 715 A 27} e BAFU T 4 B AR} /1% Az A e
71 Dol Al A A=A eE Alofof] et stEo] EZjAZF o dEF YT

ACK |47} R G 758 Ae) B EE 0he 3} 2ok
+ GEV_STATUS_NO_REF_TIME: 7}u2to] ntAE] Al7o] 571818 712 A7) gl A5 ook
el o) A2 A Gl

+ GEV_STATUS_ACTION_LATE: 7}e2}7} 3hA o] A|7F 17} Zqtel ookl 52 e =415
A0 (tuto] A Bl AR T 7] %),

—_

O
IO =
rE > rd, det

I‘ll‘ %
I

* GEV_STATUS_OVERFLOW: B} ARHI tfj7|Fo] 715 214 7HH|gtr} ofjofed 52 WS whe
A

[¢]
v
N

tdol Al leES ESASHES A5 stEo] A 22 sl TASHE st=glo] A2 o
AL EGA AZRe] e e FIAI717] sl et AR Zo A Al A Yo

7|
Ve”apﬂ AA Qo LE AZE Y AE Aol o] A A7l o 2 284 o
Bz dof Fabe AMEoE e T 85 A A7} TriggerOverlapZh 7AA & W=

¢
ol |

}-U:-l

ne

Notlo Sy &,
)
0Qq
bﬂﬁ
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iw)
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new scheduled
action

Figure 79: of1oFs] 2¢] W 22 tho|oj 13l

6.13 Event Control

o] Ao A= T AE offZg]A o] o] thgt o HIE A/dS A|of 5= "ol s A Uch o|HE=
YR olHlE HAYS otel7] $I8] TAE ofBe] o] Ho] A EL ul ATk o EL e o
S2E o204 S Tutol 2ol A MATSHE U oWl E S} 5715tk | AFgE U .
EventSelector SAE o Zg| Aol XS E [Enumeration | RW
B o[flES Aeghct
EventNotification AEist o]l E W Aof gt S AE | IEnumeration | RW
of Ze]Aloldof thet dH-Z
gh4sh w v sheh of
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EventExposureEndData

EventFrameTriggerMissedData

EventLineORisingEdgeData

EventLine1RisingEdgeData

EventTestData

EventAutofocusDoneData

EventExposureEnd
EventExposureEndTimestamp

EventExposureEndFramelD

ExposureEnd o|Hl E 9} e &
DE SA42 T
ZHe| a2 iy o
FrameTriggerMissed o|Hl E
BAE BE £ 2 TFotE
Zhe| a2 iy ot
LineORisingEdge o|¥l E ¢} & 5
R &de 2dehe
ZHe| Al @] Ay o
Line1RisingEdge o|HI E 2} 3+
BE&Ado] 2ot
7he) 12 gy o
Test oWl E o} Pl sl RE &L
Zebst= 7 L Ay ok
AutofocusDone o|HI E 2} THH ¥
€ &85 2ol

ZH A= Ayt

Table 28: o]HIE A|o] 7|5

=

i

bE TR GFY oIHIES IF
AEAE s o,
ExposureEnd o]l E 9]

EfQ 2R n g hekgh e,
ExposureEnd o|Hl E & A AJSH
e A (E= olwA) e A4t
AE2E vhghgh .

Table 29: oJHIE L= X & o] 7%

EventFrameTriggerMissed

EventFrameTriggerMissedTimes-
tamp
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> o | 1o e
[m | R

L [H o [H
)

[Category -
ICategory -
ICategory -
ICategory -
ICategory -
[Category -
lInteger R
lInteger R
[Integer R
[Integer R
[Integer R
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EventFrameTriggerMissed-
FramelD

EventLineORisingEdge
EventLineORisingEdgeTimestamp

EventLineORisingEdgeFramelD

Table 31: oJHI E 2}21 0 &}o]

EventLine1RisingEdge
EventLine1RisingEdgeTimestamp

EventLine1RisingEdgeFramelD

Table 32: oJHIE g}©°

EventTest

EventTestTimestamp
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Table 33: o|HIE H| A E do]E] 7%
EventAutofocusDone OJHIE 25 24 G5 o] oI E lInteger R
T AEAE ey
EventAutofocusDoneTimestamp = A5 23 ¢t o|HIE 9] lInteger R
Efel2gms viekghch
Table 34: o] E 25 24 2ot7 d|o|g 7|%

£ eftols

UserSetSelector

UserSetLoad

UserSetSave

UserSetDefault

User Setg 2LoHH &

A o) el Aol 7)5-& AR B4 B A8 o] AL RE

T 715

2E, A s TAT A8
AE )5S ﬁaﬂq

UserSetSelecto
MEZ & EE’FS}

srA sk o),

AR 7 A7) 2 A7
g7} 13HS g A 2] vl gy

| & 2] of] 24yt

P E QLIS o 7| 2H o2
2 ES A5 S AR A A
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w
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>
Oko
2
nx
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6.15 Chunk Data Control

o] Ao A= chunk data} T =

v1.15 - ko

2E7]sol dsl

lInteger RW
[Command RW
[Command RW
[Enumeration RW
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ChunkModeActive
ChunkSelector

ChunkEnable

ChunkWidth
ChunkHeight
ChunkOffsetX
ChunkOffsetY
ChunkPixelFormat
ChunkExposureTime
ChunkGain

ChunkBlackLevel

ChunkTimestamp

ChunkFramelD

ChunkSequencerSetActive

ChunkEncoderValue

ChunkCounterValue
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FrameStart o|Hl E 2FAH A4 9]
Counter 0 412 Hteighy ot

Table 36: Chunk mode Control %]

IBoolean RW

[Enumeration RW

IBoolean RW
[Integer R
[Integer R
lInteger R
[Integer R

[Enumeration R

IFloat R
IFloat R
IFloat R
[Integer R
[Integer R
[Integer R
[Integer R
[Integer R
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6.16 OE Serial Interface Control

o] A AP B4 7% of

oeSerialEnable
oeSerialBaudRate
oeSerialMode
oeSerialProtocol

oeSerialSlewRate

oeSerialASCIIWriteBuffer
oeSerialASClIWrite

oeSerialASCIIReadCount
oeSerialASClIReadBuffer
oeSerialASClIRead
oeSerialModbusSlavelD
oeSerialModbusAddress

oeSerialModbusWriteValue
oeSerialModbusWrite
oeSerialModbusReadValue
oeSerialModbusRead
oeSerialBinaryWriteBuffer

oeSerialBinaryWriteCount
oeSerialBinaryWrite

oeSerialBinaryReadBuffer

oeSerialBinaryReadCount
oeSerialBinaryRead
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IBoolean

[Enumeration
[Enumeration
[Enumeration
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IString
[Command

[Integer
IString
ICommand
[Integer
[Integer

[Integer
[Command
[Integer
[Command
[Register

[Integer
[Command

IRegister

[Integer
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Table 37: OE Serial Interface Control &%

6.16.1 Serial interface

49 Aol A Q2L 5 A A ENT P Ak o] FHV1E T80 2ol oe-
o

SerialMode 7]5-& %—H RS232 T = RS485 E 3l 7|4 t.80.
Fh|etol] AA st = 9 F A ]Tﬂra} A% 2 R EE HEl6hA] Q. RS232 R E 9 f—i/ﬂ Ao Aol
ZQ7Rm%5y;*iqmuOMsz t}.
43 Qlefuo] 2k k3t o] PPk
* Baud Rate: from 9600 to 115200;
* Data Bits: 8 bit;
+ Stop Bits: 1 bit;
+ Parity: none.
RS5232 MODE
RX I RX TO
TO X EXTERNAL
FPGA GND DEVICE
X J.
RS485 MODE
D+
Txﬁﬁ o O00C 1o
TO EXTERNAL
FPGA GND DEVICE

RX

e

Gi

z

D

Figure 80: RS232 9 RS485 215 R T oA 2]E QIE|H|o| A 9] 57} 3| =.

F9|: gt 7Hujeto] AEHE o ] AFF RS gl 1o njaf 2]
£ Yol 8. T o slujal E 9 JpR[7] A4 o= Q4] o),

=
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slew rate AEE2 =2 415 01§ o] Bofo] AFS FUt) slow A2 R e HetS A5t
EMI HHAFS 29 4 5 Ut fast L2 7tat2 Ag-S AAste] 7MY £ HE S5 AFRS 4
AU o] 7152

5485 1 C ol AR 12 5 Sl

~

ASCIl Z2 &=

ASCHl Z2E2S A183lel 4 o] 28 Fo] ASCI ZAHNULLE bz 2708 Fae 5 9
£t} RS232 9 RS485 Lo A L% AF23F 4= 9l T}

HECHARTU ZZEE:

BEHARTUE 48 ¥ AdE 37 2ol Setol gl e/Am $A-2 A1Fohs 89/37 B2 E2Y
yrtt. 7| 2h= Z2to| A E X3 255l Read Holding Registers 2! Write Single Registere} 7+
Modbus RTU 7] 5129] 5] F3-2 TAZLITE RS485 BEARE AHGE 4 Slvie

HhoUg] X2 &t

Hio|Ug] T2 EEZ3 AHEotH 21E Qe o] AE Foff gyt Hiol| g flo]lg & S 4= 5T
RS232 @ RS485 R Eof A I ALE8F 2= o)1},

6.17 OE Liquid Lens #|¢]

o] Aol A 2l7]= A= Aoje} Pei® mE 7)o dis)] AH e

oeLiquidLensEnable A A= AE= &43} | IBoolean RW
oelLiquidLensConfigurationData A= = =0 gt A [Enumeration R
714 2.7

oeLiquidLensSerialNumber N = AdH HS. o] IString R
Bapae o dze] 18
Aldzpol U T},

oeliquidLensTemperature B gl =of FoHH AA 7L IFloat R
BEF LE(EY REo AT
A8 7H5)

oeliquidLensMode ZH = Ao] mE AE IEnumeration = RW

oelLiquidLensMaxPositiveCurrent =0 eIVt 4= o) = H o) |Float RW
oFe] AR

oelLiquidLensMaxNegativeCurrent H =20 7}l A &= 9= 2| o) IFloat RW
ool Ha

oeliquidLensCurrent A A= IL Ax 4H IFloat RW

oelLiquidLensPower gAE A= -2 A IFloat RW
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oelLiquidLensResultingCurrent oA dx 3L Ax At IFloat R
oeLiquidLensResultingPower AvpAel Z|AHE #A:E 242 IFloat R
oeliquidLensAutofocusEnable A 24 AEEY A3 IBoolean RW
oelLiquidLensAutofocusAOISize A5 24 9o 37 AH [Enumeration = RW
oelLiquidLensAutofocusAOIOffsetX A A A5 24 A4t lInteger RW

ARG 7hA) o] 5

S TA(TA F9))
oelLiquidLensAutofocusAOIOffsetY LA A 2= 24 A4t lInteger RW

AFgE| GA7EA) o] 44
2 TA(HA BS))

oelLiquidLensAutofocusStartCurrent 2 249 A 7 AEF IFloat RW
oelLiquidLensAutofocusStopCurrent 2} o] st AR ZF =2] | IFloat RW
oeliquidLensAutofocusStartPower A= 24 AZFF Y 7F IFloat RW
oelLiquidLensAutofocusStopPower s 24 A2 A9 2k IFloat RW
oeliquidLensAutofocusFrameCount s 248 Yo =S lInteger RW
=
oeliquidLensAutofocusStart A= 24 A)ZF ICommand RW
oeliquidLensAutofocusTriggerSource @ A5 24 Eg|A AAR IEnumeration | RW
A R A4S B 29
o1 2ol A gt
oeLiquidLensAutofocusStatus s 24 AHE Hrgetych | IEnumeration | R

Table 38: OE Liquid Lens Control £%]

6.17.1 T F T A X Qg oA

AA A= QNE H o] AE AHEoHH Fha|Ef F 2| of| A H 3] 2] F = A= 7]4o] 285 Opto Engineering®
AES AT 4= AF Ut o] & 53l 7t 2} SDKeLe] B8-S St g}stal Gigk Vision Y GenTL 25 H
2ol AL AL E 9ojoke] D etA-& B

OlEHlo| A T 7Ix] REZ 2}

offt
0t
>
30
>
v
—

+ EEPROM mode;
* manual mode;

EEPROM modeo] = 7}]et7t 145 122 21502 7|5k W25 EEPROMO] A 124 Hjo] ¢
2 95Utk GenlCam 7)% E2lS 5o 012 42 o)1 A% 248 44 A4 4 QgUth E5
A} A7} T

EEPROMo: ZAES 7} a2 AR @ BAL 9Io) Aot L5 AA7L EFHo] vt oS
S FESIE AF L5 W9lolH I A 212 BTtk Eet A2 ARE A Aojshn A=
ool njet Zep AA] 23t 242 ST 5 gyt

o] BEE TotEE B2t A dwY 450 AeEyt

manual modes] 1= EEPROMo] W #lo] 91| g2 M= Alofstel 215 o] AFE A AT
% QlgvIet o] A9 AR SULE 22 AT D= AF] FAD AL 2SI Y= Fo
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slloF g et

oeLiquidLensConfigurationData= @ =of ZHg] H gj|o]d EEPROMO] #2tE]o] Q=] T

- ——

77t mER A8 F914] oS Ly ok

rlr
rE
N,

Fol: Zhdj2to] Eskr] Fof g H= *} F& BolopAl g, dl=of Zz]Hejo]d
EEPROMo] FZpE]o] QIZ] gl 49, dI=& d&sl= U7 Algh A& g ¢loly
dYotAle. 28] gl Zhjjet = %’W 5’17_ FEgE T dsHok

6.17.2 A% 27

A% 28 7huet ZA) oA 214 2lFE A= 7]&o] 285 Opto Engineering® A|&-< Ao}l 2
Aol 24 Asom 2S5 5 Qe AR e W 7] Ay T

s 24 8|S AA Zy|Yo) 852 ¢Fo 2= oeLiquidLensAutofocusAOISize A2 e 9}
oequU|dLensAutofocusAOIOffsetX 1 oeLiquidLensAutofocusAOIOffsetY 7| 52 53l o 22
AOIZ A elsfoF gt

oeLiquidLensMode 7| of w2} 115 Ei= 212l 91 Aok gt

n}z]at S 2 oeliquidLensAutofocusFrameCount 7|52 AH-85HH T 5 A A 5loF gt

Z31: oeliquidLensAutofocusStart % 2 o] E 2] 7] &]H z}ojall= o} x]o} I gj] o] o] X 4=E] mfj7}x]
kg Uk 28l ok 25 27o] AlAF Tk

s 4ol &R E =] lst#H oeliquidLensAutofocusStatus-2- €HQI5HA &

N —1
MinAutofocusTime|[ms] = 1000 - Jrame

sl e "

o] 7] A, FPS Zk-2 Al 4| ROIE oeliquidLensAutofocusAOISize= 475111 oeAcquisitionFrameR-
ateLimitMode= oe Sensor Throughput= 4% slo] H{7}sfoF gttt

defocus il A4 @A) 245 27 TA0] Hoe AE YYTA) oI9S AP o Ego] Hi
AUt IEAL ol 5245 270 TS} ol Pk

de focus|dpt] = slopeldpt/ms] - tezp[ms] (14)
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where,
loveldt B Power Range|dpt] (15)
slopeldpt /ms] = MinAuto focusTime[ms]
Power [dpt]
T Liquid Lens Power
Exposure
4.0 1
3.0 1
Defocus” ...l | llllliilliiuLuLLY
201
1.0 1
"0 0 30 40 50 60:  Time [ms]

Figur681 Z}%i@ A W e A E]%q': A=o] F2fo] A Hof A5 U 2 F =

B 27 XS PEH o] G A AE 2 AZEEC FUE Sk S5 A5 2ol
AJ2}e]7] 2] BpA]et Ze ¢S che 2 E sk o] Zeli Alzbo] ape Zeb vk

O

Z}a1: TriggerOverlap = ReadOut 2 4 %51 H - = R] 2} X[ E] o] JoFS Hro} 2 7] sz 7} ol

B3 Y2 E fo]2]vl SDKES o dual-pass 5342 7 F e+ &
o) 2 G2 ZYE he, v AR o Y3 FIE U8 2 9

o, WA A T2 F
A9l e} AFEoie] GYF 4 glerek

e} o] W5/

6.18 OE Defective Pixel Correction Control

o] Ao A= Zgto] gl

L = AA

Hdo] B geE BE /)5S Au ey
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oeDefectivePixelCount Agto] Q= Al 5 BEAIZYT} | linteger RW

oeDefectivePixelSelector A5t WA w i o] A5k mAl lInteger RW
Qe 2 E LhEhy

oeDefectivePixelXCoordinate A A Agto] Q)= Ao 4~ lInteger RW
A} 72 eyt

oeDefectivePixelYCoordinate A A Agto] Q)= wWA o] 4~-2] lInteger RW
22 vehdun

oeDefectivePixelWriteMap ZHH| 2 B 2 EHA] m e o] Agho] ICommand RW
QL= Tl o 247

Table 39: OE Defective Pixel Correction Control &%

6.18.1 Z¢ Y= gA HA

ol 2] AL ol2] 7Ha] AL, o, 954, Hel PAA 5oz Q8] B A% Aste] G
whe % gl T
olefst HIE IR 4 Gl o 7hA WHL A WA B4 Aok sk AUt o)k Bl
ol WA gL 7o) k5 PAo] go thAlshs Ao R AP o] AW EL et A
SR NP RREER L EL R Et i NER e i
B 24 A5t =) 2 Bt S G 47.5 Ao GHE ] LT o7l Bl
2 5 135o] gk g LoF g5

oeDefectivePixelCount= 7} 2tof| A B = AA| A5 HAo] AUt}
Asto] ol mWA L LAl oldl ~(oeDefectivePixelSelector)S A &5t S - & oeDefectivePix-
elXCoordinate 2 oeDefectivePixelYCoordinateo] A& 4 9l<5 YTt

o e

L 2% U4 BE) 4 A% GALS FFOE F7h5HE S HelFUE 2HE (4,20 o)
QL wAlo] Qlekil 1) HAGU K1Y 8

2 7%). o] WAL SRk
1. oeDefectivePixelCount®] == 14 Z7FA| 7Yt

2. oeDefectivePixelSelector = = of| A AF-& 7155 A HA] Qe A5 Aefghych SHFE QU A=
% 713}5] 2] &2 oeDefectivePixelXCoordinate 2! oeDefectivePixelYCoordinate 72 7171
Qe 2T Al A7 01 AlZgtehs el 5-ol5ha 2);

3. oeDefectivePixelXCoordinate ¥ oeDefectivePixelYCoordinate = Eof A35lo] 9] = T 9]
HuE GPU;
4. oeDefectivePixelWriteMap 3= 02 A W& &KW T o 2o 43

def Zirete] e, A B dAlE|E2 oA E A Q= YHI7T vhare de A5t v=
nA gro 2 HAS sFAYHIHE 83 Hx).

v1.15 - ko 113



@&—

OPTO ENGINEERING
Itala | AF8- 4174

01234567 0123456 7
0 0
1 1
2 2
3 3
4 4

e

Figure 82: (912) (4,2)°] H= HAlo] 9= %9 (2E%) /4 7Phe: ol %

=z O 5] =
&S T F7 4.

01234567 0123456 7

B_

W NN P O
A W NEHE O

Figure 83: ( , = A% (LEZR) 7HY 7Pk ol (2

6.19 Test Control

HIAE 75 Aoje} PR 70| matslo] Qg

TestEventGenerate H|AE o[HIE AJA I[Command w

Table 40: Test Control £%

6.20 Transport Layer Control

o] A4 of| A= Transport Layer control 7]5-of ofsfj A3y o}
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PayloadSize

PtpEnable
oePtpOffsetFromUtc
PtpDataSetLatch
PtpStatus
PtpServoStatus

PtpOffsetFromMaster

PtpClockID

PtpParentClockiD
PtpGrandmasterClockID
GevSupportedOptionSelector
GevSupportedOption

GevinterfaceSelector
GevMACAddress
GevCurrentlPConfigurationLLA

GevCurrentlPConfigurationDHCP

GevCurrentlPConfigurationPer-

sistentIP

GevCurrentIPAddress

GevCurrentSubnetMask

v1.15 - ko

~EY Ad o] 2t olulA]
A3 thofl & Hio]E
A3

Precision Time Protocol (PTP)S
sty

A7) IEEE 1588 UTC 2 A2 =9
A|7kel] 243 5 QU

2] 9] PTP E5 t|o]E A Eof A
AR ghe AT o

PTP A[A| 9] 2 2] e &
ahglg .

25 AHO] 2] A E
srgkh ok,

PTP mpAE 2o A] #4H
QIAS e TR
whgkahy ot

PTP 2] ¢] 22| 2= ID
ahghgu

.
~
=1
T=

il

PTP %] 9] e x5 T E kA
A7) IDZ Brekg o

P& A QG 25 GEV 4L
Mg}

A GEV 0] 2| Bl 745
shghg o

Aol =214 J2E AUt
=214 39 MAC T4

A4H =84 HAA g2 24
F4 P A AAE S5
o] B-E Alojgyrt.

2174 H =24 A4 DHCP IP
T AAE 243+ A] o 7E
Aol gty ot

A7 =8 H YA
HAAFEIP A A A S
23] o BE Aot
Fol =94 H39 IPFAE
Xk,

Folzl =24 gF 3.2 Bl
ntA32 B yshct

[Integer

IBoolean
IBoolean
ICommand
[Enumeration
[Enumeration

[Integer

[Integer
[Integer
[Integer
[Enumeration
IBoolean

[Integer
[Integer
IBoolean

IBoolean

IBoolean

[Integer

[Integer

RW

RW

RW

RW

RW

RW

RW
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GevCurrentDefaultGateway
GevPersistentIPAddress

GevPersistentSubnetMask

GevPersistentDefaultGateway

GevDiscoveryAckDelay

GevMCPHostPort
GevMCDA
GevMCTT

GevMCRC

GevMCSP

GevStreamChannelSelector
GevSCPInterfacelndex
GevSCPHostPort

GevSCPSFireTestPacket

GevSCPSDoNotFragment

v1.15 - ko

Fol7l k2] d Y] 7)1
Al ESe] IP F45 HAlghyt}.
o] =214 YA JTIP FAE
Aot gy .

o] =g] E 39 HA|AHE P
Fa0t AFE HAAHE AHY)
nt2 32 Ao gt

o =] A F3 o] g4 712

A1 ESelE Alofdy Tt

27} A4 WEE 50517] 9]

e o
A7 oA A S Bl shs
wEZ Aojgr.

w1 AL O] A 1P A
Aolg .

A% A A S e E B9
Az

w17 A w427} A 2
235|902 1) 58 HE A
52 Aojghit.

o] 7)%5-& A A A o] 42
U

e Ade degh.
24 g =9] Al

He
o | o

=

ol | 1

1

>

2 L

e ofy ¢ 1% ofo | Q| |m
%%r&hm

S
N O
—_ -
ol
=
Ir
He
|m
kA
I
9]
<
wn
v

%
rr

[~ ol |
Im o |m

o St o
e
T, opr
=
o)

[>
=
X

O 2 N T o ofy e
O,
W onl Wy

1o Bk B 1y

o

&S|

~ &[(“ N
1o
X oF
N

\ FIF

_H
o o,
i
v
2
e
ACh
X
©
2,
=2
o)
o,

J

752 gkl 2EF A de) 4
CPENLES e

gl

[Integer
[Integer

[Integer

[Integer

[Integer

[Integer
[Integer
[Integer

[Integer

[Integer

[Integer

[Integer

[Integer

IBoolean

IBoolean

RW

RW

RW

RW

RW

RW

RW
RW

RW

RW
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GevSCPSPacketSize

GevSCPD

GevSCDA

GevSCSP

o] Gigk Vision 4 7|2
DeviceStreamChannelPacketSize
of st o] 7|52 5713}
NS gAI3hoF Ty Tk

o] ~E Ad ] 2} 3 Afo]o]
AFJ3h 2] A(GEV Eh g A7
728 92 Aot gt
Aejst ~AEY Aol g P F4
Z GVSP £A1717} dlo] ¥
AEHZS x—]_/z\_oﬂo]: 6]-_ r,H/E)]— P
T4 EF_t GVSP $=417]7} Hlo| H
= oAk IP

[Integer RW

[Integer R

[Integer RW

o A A~ L
/\EE]DE_[_/\]O]- O]

Z45 Aol

AEY AEO AL TES

ep Ut

[Integer R

Table 41: Transport Layer Control £%

6.20.1 Precision Time Protocol (PTP)

PTP(Precision Time Protocol)+= IEEE 1588 T
st 5712

= o
=32 A4

o= 2] Gige 7| =te]

o] A7) 578 L2 EZYITh. o el Y= oA
o % gl%viTh PTP dxfol utet = 9 =0) 4 713

A2t A7AE 71 Hetol A7t IERkAY 220 AEH Y ThE utel Ak djo] Bt HuTh
Zeflo| B 714 0 2 250 2 2441 0] A|A1S nhaE o] AA|9h A4 1S T 1 Ak A ¥E

HI2AA BF AR gho] mpAE oF AA|SH U o] TR EZ2 IEEE

Ayt

HEE A AHA5] AT = of

231 Itala 7lojal= &

glojExk E

scheduled action commands& A&

6.21 Sequencer Control

o] Al /o] A= Sequencer Control 9} T+ F

SequencerMode
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I[Enumeration RW

sequencer H| 715 ] &g}

5.2 Alofgtt.

17



itala | 4§ 49A

&=

OPTO ENGINEERING

SequencerConfigurationMode
SequencerFeatureSelector
SequencerFeatureEnable
SequencerSetSelector

SequencerSetSave

SequencerSetLoad

SequencerSetActive

SequencerSetStart

SequencerPathSelector
SequencerSetNext

SequencerTriggerSource

SequencerTriggerActivation

v1.15 - ko

sequencer +4 R E 9] &4 35}
o} 2.2 A|olgH .

Alo] et sequencer 7] 5-&
A,

A 7158 BTl LE
sequencerow lgeikel iR = )
27} 7)% Aol AgHE
sequencer A EE A3t
AR A x| A E sequencerZ}
X =gt SequencerSetSelector
A Ao,

Ak 2| of| A sequencer”} A EigH
SequencerSetSelector A EE
2t

A A St A A HEE
ZFd Y

sequencer WollA] 23 ARE-E =
Z7]/X)Z sequencer A EE

/H ] ’Eﬂ-q q

l

Z71 AR A4S A4 27
BEE A,

S sequencer A EE
gt

sequencer E 2|7 AA= ALS
U5 A =
A7 ot
sequencer E g7 o] g4 35}
REES gy

Table 42: Sequencer Control &%

27 9 gele

[Enumeration

[Enumeration

IBoolean

[Integer

[Command

[Command

[Integer

[Integer

[Integer

[Integer

[Enumeration

[Enumeration

RW

RW

RW

RW

RW

RW

RW

RW

RW
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6.21.1 Sequencer 7| &

Sequencer Control®] H2-2 ARGA7F & Fofl A& 0w A5 o Qe 4319 75 A= A
ot & Q&= sk A AUt 7 sequencer set 1782 AR§AF7E SR o HI Eof] o] 5]
sequencer®] A3 ] ol 7] AlofHHyth.

6.21.2 Sequencer set 14

sequencer set 2] 9149 A~ = SequencerSetSelectorZ Z| A H L t}. A|HA A E= H o] 6471712 A
G A&
T XRXg

A A & sequencer set2] E-Ql 7|52 E 430f A o] x| of Q15U o] 5t 7] 52 SequencerFeatureS-
electorof 4] 41885117 SequencerFeatureEnableo]| A &4 35}sk 4~ Q15 Ut} 7| 50] ASIEH &
sequencer setso]| Z]- 8-t}

sequencer set-2 745121 SequencerConfigurationMode = 7}H|2t2 1Al Rt 2 AgksfoF gy
t}. 19 th-& A8 A= SequencerSetSelector 2 -3 8 Q5}= sequencer set-2- A Elsjof g ot A&
27} 9 g ok e v et 4798 W ek Sofl = A et sequencer seto]] o] 2]gt L E 447 Sequencer-
SetSavez #A&ret 4= Q5 Ut} AR o] A4S SequencerSetLoad 2 THA] ¢S =& Q15U .

0% AFR-S 98] 5}Lto] sequencer setol| A THE Az g o]Edt 2 9l ARE A £ A7tA] A
|2 7 A5U o2t % 2= SequencerPathSelectoro] o5 A= HuUth. 7} 2 of wpehA A=
TH2 sequencer sets 7+0] AgHe A o] E @] ¢} SequencerSetNexto| A eigh &= Q1= T3 th4} se-
quencer set-& 7|8t o 2 gt} E g A7} dAshH TS A E o] A o] &5

T

E 2] 7 +=SequencerTriggerSource(i 44) 9 SequencerTriggerActivation 7|59 o]5}] A o] & U t}.

e

Zal: SequencerTriggerActivation= 7|2 2] © 22 "RjsingEdge" &2 H 3 E|o] Qlom viZFaer = g

STk

sequencer setofli= th3 gfo] ZgE|ofoF gt
* AR of| A AlofsljoF oh= FHd 2t Hlo]H
« A 27} 5ht o)Akl SequencerPathSelector

+ SequencerSetNext, SequencerTriggerSource 2! SequencerTriggerActivation=z A&k 4~
A= BE H =2 3l SequencerPathSelector.

Zat: If two paths are configured, Path 0= Path 12 C} 2 4+017F =51 ok A2 CfE = 7] 9]
SequencerTriggerSource o] -gA]of] A5} Path 02 & =] E 2] 7] £ A7) 52| gfL]Ct.

@A Sequencer Control: Yol A AR &= Sl 762 thad 254
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ExposureTime

CounterDuration 7he-E 0%t 434

OffsetX 2743t ROI= AR ofl /g sfioF gyt

OffsetY 274t ROI= AP o]l /g sffoF oty .

Gain

oelLiquidLensCurrent oeliquidLensMode+= CurrentMode 2 4 dfjof g+t
oeLiquidLensPower oeLiquidLensMode+= PowerModeo] A A s]jof gt t}.

Table 43: Sequencer Control 23] AHE 7153 715

SequencerTriggerSource 7} 2to]| A 2] 5H= Itala ZH-e th2aF 25Uk

off sequencer E 2|7 £ H]ZA] gl o}
ExposureEnd ExposureEnd 2] 42410 2 A|2Hd Ut}
CounterOEnd CounterOEnd ] &=410 2 AJ2Ft ).
TimerOEnd TimerOEnd 2] =41 0 2 A|ZFeh T},
Encoder0 olF Y &8 Alg $£A10 7 AZFE Yt

Table 44: Sequencer Control 2t o] AHE 753 EE| A A&

B3 74 sequencer T2 1. TFE 7)5 7} npIoIA] 2 A1§3) FgFe] AR AFEr)

23 sequencer seto] 2 EE]H FHujare] A4 74 Goj&Lh
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7.1

B A4 oA

7.1.1 R FA = 72t _‘5—31713}71

o4l

FA ] Qg WM A 5.7)0 FlrE iaqohqa 7155t AAL 73 849

Itala

ol

Bl Al Ao A ltala 7hd|ehE EB| Aot A9t A4S dsoF Y
FAH 7

+VCC

(OPTO-ISOLATED OUTPUT)

- e— e e e e e e e e e — — — — — — —

(OPTO-ISOLATED INPUT)

AAA

I

I

I

I

Topto_in 0 wy #Z E_
[ 1

|

: -
I

I

:

opto_ref_gnd

_— e = = = = = e = = — — — - e e e e e e e e e e e = e = e = =

(LOGICAL OUTPUT)

| | | |
I I | [
I I | !
| logic_out I | W — :
| — lopto_in 0 vy

I | | i #Z¢’ [j‘: :
I I lopto_ref_gnd — |
I I J_ | '
I I L ! :
L e e e = — J L e e o o e e e e e - o
Figure 84: 9] 19 & A &7 Aol ofsff 7HH|et7F E-|Ad Y of=f 19 7HH|2t7t

27 22 o] o)) E2)7F k.

P
>
N{N'

Zie|2t7t @7 F A Aol s ESAHE -5 7Hzke] 4 2

27 AAT 2= 9L T},

r_E
filo

EgA 219

o] -+ EEWE‘ Zaﬂ ZE|0| A 7} 2913 A2 gyt F719F A 27 A= 2927 25| 2L

A9

SH %WHVCC Zh7tlet e Hom dgro] 4 ;1 q ei7t E2 o] 7ielett EE Yo
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o = =
QAT 4 d&UT o] A9 o] 29 0 FAD 4 AHo|A 2 ELAT 5 glolof 5], Z L
=] filo] FEA 7E 9 A DA R 7of YA 5.2 ).
3 FEA A AEo| XS ESstHH &8 Wol Adtt FF A=t lofoF it

7.1.2 Q¥ A2 ¢} Itala 79| gt 57]3}517]

Itala 7H]2h2 AFgsto] o) G 8 B A St A AAT AAL Sasfof T,
FAA £ WA 5.7)2] 9|2 weish o) JPsd AL 19 850) A AT g

- e— e e e e e e e e e — — — — — — —

(OPTO-ISOLATED OUTPUT)

| [
: [
: [
| :
I opto_ref_v+,
[
[ G !
| — T
I |
: [
[

(OPTO-ISOLATED INPUT)

AAA —

3]

opto_out 0

. T CAMERA | T I
I (OPTO-ISOLATED OUTPUT) : : (LOGICAL INPUT) |
I |
| ! | |
(I opto_ref_v+ | |
- =1
: %Zﬂb c [ | |
T opto_out 0 i 1 logic_in I
I | | |
| : [ |
L e e o o e e e e e - o I L e e e e e e = a

Figure 85: 9] 1): e}l 3 A4 €)% 3 EAGUCE of 13 et 27
2 Bg ELAGH.

itala 71|27k 912 B A 42 B Ak A4S slvlete] 28 We E2)AE GA 0] A Wo 44

re
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7.2 Fid|gte] &9 2l A S F7leh= U
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3. Cognex GigkE Vision Configuration

4. Performance driver7} 2| &]o] §l=X]

FYUAv|A g2 534

= o
=2 d

Yrt,

Slol Gk

Subnet:

MTU:

Firewall

DHCP status:
IP address:
Subnet mask:

Status: On

MAC address: |DD4]2—?:\464]3—E4

Disabled

192.168.1.65
192.168.1.

Update Metwork Connection

Properties
Set maximum Jumbo Frame for the best performance.

[s000

Press F5to update the value.

Driver Status

Performance driver:  |eBUS Universal Pro Driver

Driver version:

eBus

Universal Pro Driver

(zee QA&A or tooltip for information)

41.16.3416

a GigE Vision network connection?

@ are there reserved IP addresses and Subnet Masks I
cannot use?

@ Why is there a red warning symbol on my camera or
GigE Vision network connection?

@ Why is there a red warning symbol on two GigE Vision
network connections?

@ What advanced connection properties should I set for
best performance?

@ Why is there a yellow warning icon under Properties?
@ The Firewall status is On. What should T do?

@ hen do I check the eBus Universal Pra Driver
checkbox?

@ Why does enabling the eBus Universal Pro Driver
display a Hardware Installation warning?

@ I connected a camera. Why doesn't it show up?
@ Why did my camera disappear?
@) can1save the current configuration?

@ Does this utility provide tooltips to display additional
information about any individual property?

= Cognex GigE Vision Configuration Tool — O bt
File  View Help
zIEE% o
Network Connections Network Connection Information =+ Show All
Name: |10GBE Working with GigE Vision Network Connections
Device: |Marvell AGtion 10Gbit Network Adapter @ How do I use this utility to create my GigE Vision
network?
Status: [Up © How do 1 know which Network Connections are GigE
connections?
Speed: |‘I Gbps | @ How do T choose an TP address and a Subnet mask for
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E] VisionPro(R) QuickBuild - Untitled
File Run Configure Show Help
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P EES SRR By R oL ¥E R BT

= [#] CogJob1

o J Image Source

ﬁm Posted ktems
i (3 Communications Explorer

Independent Offline: /0 dizabled

Navigator

QuickBuild sample jobs
View sample jobs

View a tutorial
'? How to use CQuick Build...
? Take a tour of WisionPro...
Applications

| | Create a new QuickBuild applicat

Recent QuickBuild applications

Figure 93: 5&+4 - VisionPro QuickBuild %
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7. T 719 Zo] &Yt} Image Source ZFol| A Camera H

af Image Source - Coglobl — x
= b, W O®
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Image database

(To specify afile, type the name and press <Enterz)

I Choose File... | |

Choose Folder ... Acquisition rate: 1 % | frames per second
Thumbnail preview

- Last acquired image - Mext image Lpdate thumbnails

Acquisition FIFO is not initialized.

Figure 94: 74 - Image Source #.
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- b R F
Image database
Camera
Settings

Image Acquistion Device/Frame Grabber:

GigE Vision: Opto Engineering: [TA120-GM-10C - 1012 ' Camera Part:

Initialize Acquisition

Acquisition FIFO is not initialized.

Figure 95: 8+ 4] - Image Source %, Image Acquisition Device A1,
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9. Video Formats BEO| A W A< s HE S5kl Hot= gA g4 A= gyt

& Image Source - Coglob1 — bt
= b BT
Image database
Camera
Settings

Image Acquisition Device/Frame Grabber:

GigE Vision: Opto Engineering: ITA120:GM-10C - 1012 w
Video Formats:
" O
Generic GigEVision > Maono
Mono10 Packed

Inttialize Acquisition Meonol2 Packed

Acquisition FIFO is not initialized.

Figure 96: 9t+A| - Image Source %, Video Formats A1 &4,
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10. Initialize AcquisitionS 22 gt

«f Image Source - Coglob1 — >
- b R F
Image database
Camera
Settings

Image Acquistion Device/Frame Grabber:
GigE Vision: Opto Engineering: ITAT20:GM-10C - 1012 e
Video Formats:

Generic GigEVision (Mono) w |

Initialize Acquisition

Acquisition FIFO is not initialized.

Figure 97: 10%+4] - Image Source %, Initialize Acquisition.
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