®

&

OPTO ENGINEERING

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

GigE Vision Cameras

v1.19 - eng CAMERAS



1.1
1.2
1.3
1.4
1.5

2.1

2.2

2.3

2.4

25
2.5.1
2.5.2

2.6

3.1

3.2

3.3
3.3.1
3.3.2

3.4

4.1
4.2
4.2.1

HZ BT e 6
L N 6
A A e 6
41 = 8
T T 10
B 12
CEA T L e 12
FCC A . L 12
KC Ol e 13
A G e 13

ITALAG-ITALAG.EL . . . . . . e e e e e e 13

ITALAG.IP - ITALAG.ELIP . . . . . o o e e 13
ROHS, REACH W WEEE . . . . . . . . e e e e e e 13
T 2 T OF e 15
e 15
R e e 16

P 16

A R e 16
e L I 17
TR 19
SOl AR] L e 19

ZHAZE AR L 19



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

4.4

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
5.2.1
5.2.2

5.3

54

55
5.5.1
5.5.2
5.5.3

5.6

5.7
5.7.1
5.7.2

2 19
OIHUl O . . 21
GPIO A O] & . . e 22
OHA FA e 24
AR A e 32
AL QAEARSE L 33
ZHARF E2FOIH] L oL 33
HELT W LA 35
Lo 37
NIC D TE] . . 39
[tala SDK . . . e 40
ltala APIOZ ZHAlEF AF& . 44
ltala SDK AT . o o 44
METFE] ATEOIZ FFEF AR . .. oo 44
Itala View O 2 ZHHEF AFE . . . L 44
Lo 1 P 45
IPAIT] . o e 46
HYo] AUIOIE . . . e 47
LUT BFEEAE . 50
SO B OHEAL. L e 51
AAFEZOEHAL e 52
1 AFF 55
s I I 58
A7l A= AL . 58
A7l S A . 60
L I =t o 62
B L e e 66
ZIAIA AR L 68
= R 68
GigE Vision Z|A|Z QLAY . . L o 70
AA S EOTE e 70
AUE W Ol L 71
VO BIR . e e 73
R 1 = 73
BEA ST e 74



6.1
6.1.1
6.1.2
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.5
6.5.1
6.5.2
6.6
6.6.1
6.7
6.7.1
6.7.2
6.8
6.8.1
6.8.2

Device Control . . . . . . . . e 76
Sensor Temperature Status . . . . . . . ... Lo 77
Bandwidth limit . . . . . . . . . . . 78

Image Format Control . . . . . . . . . . . . . . e 78
olu|z] A Wo]ILEFQl . . L L 80
OJH]ZI RO . . v vt e e e 81
Binning . . . .. 82
Decimation . . . . . . . e 83
Readoutdirection . . . . . . . . . . . e 83
HIE AT DI A | e e 84
OHOTO R . L 100
Testpattern . . . . . . . 103

Acquisition Control . . . . . . 104
Triggeroverlap . . . . . . e 106
Dual EXposure . . . . . . 107
Triggerdelay . . . . . . . 108
Timed vs TriggerWidth Exposure Mode . . . . . . . . ... .. ... ... ..... 110
Image COMPression . . . . . . . . i i i i e 111

Analog Control . . . . . . . e 112
Gain . . e 113
SIOJE HHRAA L L 113
Gamma correction . . . . . . e e e 115
Black level . . . . . . . . 116

OE Auto Functions Control . . . . . . . . ... . 116
OEAUtOAOI . . . 117
OE Autoexposure/Autogain . . . . . . . . . . L 119

LUT Control . . . . o o o e e e e e e e 121
LUT . 122

Color transformation control . . . . . . ... ... .. ... 123
Color Correction Matrix (CCM) . . . . . . o o i v e e s e e e e e 123
2HFE A A oA L L L 124

Digital I/0 Control . . . . . . . . e 130
InputStage . . . . . .. e 131
Debouncer . . . . .. e 131



6.8.3 Outputstage . . . . . . . . e 133

6.9 Counterand Timer Control . . . . . . . . .. . 134
6.10 Encoder Control . . . . . . . . 135
6.10.1 Encoderinterface. . . . . . . . . e 135
6.10.2 Encoderoutputmode . . . . . .. 136
6.10.3 Encodermode . . . . . . ... 136
6.10.4 EncoderValue 2]™ ] . . . . . 137
6.11 Logic Block Control . . . . . . . . . . e 137
6.11.1 Logicblock TLE . . . . . . . . 138
6.12 Action Control . . . . . e 139
6.12.1 ActionCommand . . . . . . . . e e 139
6.12.2 Scheduled Action Command . . . . . . . . . ... 140
6.13 EventControl . . . . . . . . 141
6.13.1 ExposureEnd Event . . . . . . . . ... 142
6.13.2 Frame Trigger Missed Event. . . . . . . . . . . .. . .. .. 142
6.13.3 Frame Trigger Ready Event . . . . . . . . . . . ... 143
6.13.4 LineORisingEdge Event . . . . . . . . . . e 144
6.13.5 LineTRisingEdge Event . . . . . . . . . . ... 144
6.13.6 TestEvent . . . . . . . . . 145
6.13.7 AutofocusDone Event . . . . . . . ... 145
6.13.8 Sensor Temperature Event . . . . . .. . . . ... ... o 145
6.13.9 EventlLostEvent . . . . . . . . . . .. 146
6.13.10 Buffer FullEvent . . . . . . . . . . . e 146
6.13.11 BufferReadyEvent. . . . . . . . . . . e 147
6.13.12 Transfer Skipped Event . . . . . . . . . . . . ... 148
6.14 UserSet Control . . . . . . e 148
6.15 ChunkDataControl . . . . . . . . . e 149
6.15.1 ChunkData . . . . . . . . . . e 150
6.15.2 Chunk Data: applicationexample . . . . . . ... .. . . . . ... oL 151
6.15.3 OE Serial Interface Control . . . . . . . . ... . .. .. . ... .. 152
6.16 Serialinterface . . . . . . . . e 153
6.17 OE Liquid Lens Control . . . . . . . . . e 155
6.17.1 LiquidLensinterface . . . . . . . . . . . 156
6.17.2 ZFF 2 . 158
6.18 OE Defective Pixel Correction Control . . . . . . ... ... ... ... .. ..... 161
6.18.1 ETF M HA . . L e 162
6.19 TestControl . . . . . 163

6.20 Transport Layer Control . . . . . . . . . . e 163



6.20.1 Precision Time Protocol (PTP) . . . . . . . . . . . . . i i 166

6.21 SequencerControl . . . . . . . L 166
6.21.1  Sequencer ZHQ . . . . .. 167
6.21.2 Sequencerset7-A . . . . 167

7.1 HIA A GA] 169
7.1.1 BAAZL 7 EZIA . . e 169
712 ltalaZHElEE QB A E=A1BF L. L 170

7.2 Fholat 28 apolo] A ST EPE L 172

7.3 AEF A E T . L 174

7.4 Cognex Vision Pro S8HA4 . . . . . . . . . 178

7.5 A AL A SRl L 185
751 A AR G e 185

8.1 AFg 7St AR B2o A FhdetE 22 g5yt L L 187

8.2 ZH|el Fo1 9] GenlCam Eglof] A7 7]50] Qle o= FAAdUZ? . ... 187

83 FH|gtol| A Q] Ao HhAlst= ol = BoIdY7ZE? Lo oL 187



OPTO ENGINEERING

14

o

A
Z A

[e)

S ET

o

Opto Engineering® A|

Itala | A}

o}

m__m (i 4 o _11_r_m1_ Eo To
; ; it 2
_— o ,qu X N
< < TE ®ol < ]
o] i S0 e 0| o T H
it} ~ ar of CLI T )
~ . 1jo o —
<u TR X »oow 2T
© P ™ oy XY X Ho
3 @y = ol N s
ok G = TR iy
o X R Hoo e T
= RN T < A
& oo BRSO o ®  ar . &%
M — o) i
+5 . BE S 2 IR
oy o J| m ok X —~o% X E._
1ol = oy = % oF 7 © o o X TN T
N 2 w2 Mo o To o W al7| ~ T oV X KOs
[ Ho mA_u <O %O Bo IH = o o Y o
ol 751 = o ) =n Nrs o T M N o
Mg DE L I o Wm 5 ot B T <
bT o Bz =3 e 2L gz
s A% B 5B B o f ® AT m gk
| 4o @ T = < H o H ;Lom R
froy OO R L R W o YN B ool
a2 = = - ol I olF <m ro X" mo - gm
M_,l mww W Al MWM ~ 9 X mm i) oh H un._l M_.L o 1_Jo| o
- X —_ 3 z__u < ~NH 3 — —_— O_ f :
LT & X Yo g a4 0 B TONe 5 om i
- fiatets T T 4P R gwy
e H 2 o5 P8 T {1 O pod A X g~
Bw Tnoo o M_ﬂo Ko ota TR A dw_w T Ry
— 2 BB R FX
gz wZ A% e o i1 < 3 5o S Py K TIn
ol B m"_x VAR = JHAoaa] RGN Mﬁ o X H,_Vmﬂ
Moo X2y = 5 ek % O X o X % ~ M AR ﬂ/lhwﬂ R
B WJok o o 50 K AT X X R A e B oz Ny
s HE© ¥ g Em U | NP PAF gy =D N %R o
5 3 b2 T %o W Ha o] Md_u o [ - o N Xl N =%
B o T & g% _ul o X —_— XT mE Ko A Moo
W x4 g Mg XKoo gl B OB T
Tor nm _mr Q =) o oo o e = oo opX° oF K H g
Tao oz L Q2 HE oy Ho A TR fito ol s RS
OE N o g2~ N TR m "ol Tl T T MINT
"N B o~ - B R - mor . . . .

v1.19 - eng



OPTO ENGINEERING

S

Itala | A}

Al L. S e

54

=]

REEEREE:

E
=

54 uhgA 2.

o

st A7

7} A
el

171 Aol 4 Al

T A

o

=AY A=

Q.

o
=
AH8

A AL S i o]
w

52 °lF

—
& Qe

S

v1.19 - eng



Itala | A1-& A A

&=

OPTO ENGINEERING

14

> b

e

1.1

1.2

1.3

1.4

1.5

1.6

1.7

A4 ol

1ol 5 E AF§ o7l

22/09/2021
14/06/2022

10/02/2023

07/03/2023

04/05/2023

30/05/2023

04/08/2023

23/08/2023

v1.19 - eng

SIS
Itala View BH}—,: A|2F A
- Itala View wizards Al
-CCM B Az} 27}
- TimerDelay 7]&
- SDK 2A]

-PTP &

- BT Y 2 27 Yol E
- A A ADC SjATE QEo] E
- GigE 7] A4 Ao =

EE S E AL A

A 5

2z F7}

AT

].

o

%7}

-4 7.20 AL AF 271

- TriggerDelay 7|5 5

7}

- Action Commands 7|5

- Al QIE o] &

- A8l T EZ(ASCI, Modbus, Binary) %7}

A ol Lot gl
Golli= 2 AR 7ke] 8 ol o] LA Elo] Q.

78 WD 57}

271

A F7F

- PTP UTC Q.2 A 7% 57}
1

- DualExposure 7|5

SFE FE A A HE

-"FE e Huqoﬂ tﬂoﬂ =7
"117] /\].olc"g] Eg]ﬂ o1E

- TestControl 7|5

-]

- AR 7

-"AEE T B p]" AR Ate 71
oﬂ;‘q] aﬂz StE o] A x| Al M o] o] AFF &7}

54 9 0% vjolg F7}

FC

C%

r‘_u >{(

-

7}
= 917 24 delo]e

W5 27}

],
A1 el

o] oA 2 &4 gHle]E
- Action Command A4 F7
- Dual Exposure Eto|® =]

S
VSIPS
Sl

4 %7

]_

E

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 - Cognex Vision Pro §3t4 HIAE A} F7} 1.5.3-2.0.0
REICE SRSy PR O
-QlEY B Al =7t
- Dual Exposure E}o|® gjo|E

1.9 07/11/2023 -Hoo] AY|o|E AA} AuolE 2.0.0-2.0.2
- TriggerWidth Exposure 7]5°l| a1 AFst =71

1.10  20/11/2023 - DualExposure 7|5 Zal AFeE F7} 2.0.0-2.0.2
- TriggerWidth Exposure 7]-59] Zral AF} =7}

111 16/01/2024 -5l g|AE w5l A AA 23] 2.1.0-2.1.2

A ot S BF Quo|E
- Aol Q-85 BE 715 ol i
- A|A] Ao} AL 27}
- NRA 74 A A F71
IMX990 7} 2to] tjgt Dual Use 25 A H F7} 22.0-2.2.2
- ChunkSequencerSetActive 715 7}
A AA AR A0l the 3 AR 37}
- A o B2 oA RA
IMX249 2] F7HF& F =, dual exposure, QE Z5)
- Dual Exposure Eto]® =%
-E 715 € 2E PSD 44
AA FA4 Hlole 7}
- Dual Exposure E}o|d Hjo|E
- I E AH AHolE
- Al 6.3.1 71
- A 6.10.4 27}
1.13  31/07/2024 - A% 28 A 27} 2.3.0
o] u| x| g1 M4 7}
-Ql3E] W 7128 A olE £}
- A P4 77t

114 20/12/2024 - A2 oF= AR =7} 2.4.0-2.5.1

1.12  30/05/2024

- Linux o] 2] A4 %7}
- Itala G.IP AFQF 7}

- AutofocusDone ©o|HIE Z7}

- oeLiquidLensAutofocusTriggerSource 7|5 57}
- oeFramesInBuffer 7|5 7}

-7 G B2 AR F7)

- Pt E 34 A7

- A EEe|A ARS s ot F o 7 7}
-62368-12 T3 A o7 7AT 71

ko

v1.19 - eng



&=

OPTO ENGINEERING
Itala | AF8- 4174

1.15  26/08/2025 - A EA AﬂE =7} >3.0.0
- A1 4.3.5 =7}
- Ubuntu A S8H4 Aol E
- LED AMAF o] Ao E

1.16  26/09/2025 - Ubuntu arm64 2] =7} >3.0.0

1.17  19/02/2026 -arm64 ZYZ .8 g AEE HW F7} >3.2.0
- Ubuntu& IP 4 57}
-Ubuntug AH T LA =7}
- Ubuntu-& NIC H 2] =7}
- Ubuntu-8& SDK A =] & 7}
- GigE Vision A4l A}F 7}
- ZhilE A4 A | o) E
- Corning® Varioptic® A = 7] 57}
-ALH 2% e A4 27}
- o]l E Ay F7}

- H]E /UE X;Il :%J@ oﬂ/ﬂ /\ﬂ/lﬂ Zr<_7]-

- OE AutoAOI Al 7}

1.18  15/06/2026 -HEE A 2 2 S FU) >3.3.0
- Corning® Varioptic® BA| A =8 2t5 24 2| =7}
1.19  29/06/2026 - Itala G.EL.IP AFoF 37} >3.3.0

Table 1: 54 74 o]H

Fhuet 52 W5 oheat o] 74 gk

ITAO0OO-WX-00Y-ZZ

28 mEL ® 20] AEo] ggyr,
Aot FE WD 0] 71842 E215He W Opto Engineering Ato| E2 2514 2.

NOTE: ITA13-GM-10C-SWIR A &2 ¥ & ~= B ;73 o] -85 Htonf oji- s 2]Z &1 4l J[F
HZZ]of gt AJH FJHIF BT ¢
Dual Use E=: 6A003.B.4.A.

4
L
gy
L
&)

v1.19 - eng 10



Itala | AF8- 4174

@&—

OPTO ENGINEERING

ITA
000

00

Y4

v1.19 - eng

>,
ol

AN
H o

&
< [N
N~
>

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
IP
EL-IP

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

=

22

Sony IMX Pregius™ 1A tlj/2A cff AllA]

Sony IMX Pregius S™ 44| tf] Al 4|

C-mount

J-mount (M42x1 FD 12)
EE=HA

oz M= AEE xg
34 Polarsens™ Al A

VIS-SWIR SenSWIR™ Al 4]

IP67 517

oA A= AE B2 X P67 5197

Table 2: & 31 &

11



&=

PTO ENGINEERIN
Itala | AH& A4 A OPTOENG ©
21 HZ
A BZo A A WFE 7|Z0 2 A4 dEA2RE 5T
BEE 120 9 W V& AT AR FECPE A B AR WA B el A
ShLp o Abe] BE mAls A AR o] BE 7|7+S 7AAGHA] obTh
7] 091 @ o 514 0 2 Qg HALH Sl ALRo|L} SAsio] T A HE W HES 1wz AelH
5 s o] ] T+ O
= !

7k 1gde] g B A DoAY BERSAL} LR f

TS B Fol A

7, O E5HA] @2

R ool A 2 S AR
+ B o] WAE FA ] = ARG
2.2 CEA

ltala 7} 2k= EMC 2] 2014/30/EUS Z4:610 ojebs] ohe 558 5=

R
i
k)

EN61000-62 | Q33 - A1) B3] i WA BE
EN61000-6-4 | B 3 - AT} ] fjdt 9E BE

2.3 FCCAA

N

Pl FCC 2] 41520 whe} B o] 4d 7
7] A7) Aol A §3et 7] Tt

At o122 B4, AHg 9 2T ro

Fole 2H2 D07 4 AU Tejut B4 A% 7oA ZHi o] BAIsHA] SrsThE AL

o}, B b7} eht] @ i el 4410 s 7S Qo7 B At AA Sl

N LE dﬁl”°ﬂ£4ﬁﬂﬁ%¢@ﬂ%ﬁﬂi%%ﬁ'

[LFo] MEaES WA A 9121 BRI AL L.

1] A2 & Se A 2.

3]0 b2 5120 FAIE ] A2 ARSI AL,

A Qe ] 2TV 7|2 Aol A Eg-e 2L

é.lg rlr°

L

=@ ofmt ok rjr
off Ty ¢ rlr

S

o
R
2
o

)
1o
-
)
N
>

O

-
R
N
N
re
i,
rﬂ

&
=)
)
tA
rr
o,

h

v1.19 - eng 12



@&—

B OPTO ENGINEERING

i
ol

Itala | A}

ofo

A

N
F N
A
(@]
e
ol

GRFOE S us 8] - A Al KC AFS Wolok Fulth. o] QZH 7|l A] AZH
Eoh AT Aol AYT 4 UES St oF AF ARG 58, AFL A7) ATHEM
RFAGL TGt

e H 3 A4 Itala 7ok KC ol 2 KC 55 We 2 489Gyt

KC A8 B Ro] gt AAT 8- A% B B40] QR TES AATHIA L

2.5.1 ITALAG-ITALA G.EL

EN 60068-2-27 | 2009 Shock x/y/z axis, 20g, 11ms, 10 pos. / 10 neg.
shocks
EN 60068-2-6 2008 Sine x/y/z axis, 10g, 50-500 Hz, 10 sweep
vibration
EN 60068-2-64 | 2008+A1:2019 Random x/y/z axis, 5g RMS, 0.056g2/Hz PSD, 30 min
vibration for each axis
Table 4: T4 4 %75 353} eHA
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EN 60068-2-27 | 2009 Shock x/y/z axis, 50g, 11ms, 10 pos. / 10 neg.
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EN 60068-2-6 2008 Sine x/y/z axis, 10g, 50-500 Hz, 10 sweep
vibration
EN 60068-2-64 | 2008+A1:2019 Random x/y/z axis, 5 RMS, 0.056g%/Hz PSD, 30 min
vibration for each axis
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ITALA G.IP
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Lens to camera cable

Adapter body (front)

Lens Tube

Adapter body (back)

Adapter Lock Ring

Figure 4: 1IP67 A el = Q1= =22 AZ].
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JST SHR-06V-S-B Connector

Corning JST_1 terminal connector

®

Figure 9: Corning® Varioptic
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4.3.1 A|2H QLA}SH

ltala SDK-2 Thg OS % 3Lt 2H55H= Al 28] 423 5 gk
* Microsoft Windows 10/ 11 (x64)
+ Ubuntu 18.04 (x64) or higher

* Ubuntu 18.04 (arm64) or higher
(tested on NVIDIA Jetson AGX Orin, Jetson Orin Nano and Jetson TX2)
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HEHZ Z2EE AU AUE 4 J5UHIA™ 13). A o2 SAE AAH gas AH[E
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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 13: filter driver -5-59f @2 GigEVision Streaming
(GVSP)

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 14: A-5% 0 2 x| filter driver.
3. Windows 10 OS9] 79 install_driver_win10.batE A8ttt &% | A o] whet 242 vl %] ot
A= AEsHA L.

4, 2|7} &= =™ NIC £4 ZFof filter driver7} EAIEHUTHIH 14).

Ubuntud] A E2to]d] 43|

Ubuntu GEV 2 &2 1G 7H|gtoll= 7} ol 2|9k E35] BEQFASHA L &4 7] BA| 7} WA sl =
A 34 Fpiletolis Zels] WU
Ubuntuol| A GEV Egto]H|(oegevmodule)S A 2] 6t= B2 = 7Fx] ¢ Yt}
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H 2 A AT E Jopt/itala-sdk/scripts/oegevmodule/install_oegevmodule.sh=
Aot AYYch Al2E] SH2 BE WAS R =T Aot 2 AlEgH )

2 Opto Engineering Ato] E(https://www.opto-e.com/en/resources/itala-drivers)o]|
BES $F50F teREste] AXsHs AU SHE WAL Aot ke Lolo}
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F-1- AE > o] dE] 4% HF o7 o]%55}, o]Y -
AEgiych I ERY fo A 25

U dZ2e et R EER HE
o) ¢IE Yl 2 E-F HH 4TCP/IPv4)E B S

olo]2 ZElghth npx|ato 2 o)A Aof| A &F9]

—

flo

=
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2
©
k)

d

Internet Protocol Version 4 (TCP/IPv4) Properties

s

General  Alternate Configuration

‘fou 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

(O Use the following IP address:

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

Freferred DN server: l:l
Alternate DMNS server: I:I
Validate settings upon exit Advanced
Cancel

Figure 15: Windowsol| A Y EQ]Z AZA ] 54 IP 4.

buntuo A 53 IP A

my,
[k
ku
&
ne,
tlo
rEl

=AU BHGU. IPv4d O 2 0]F5t XF-F(DHCP)

Cancel Wired Apply
Details Identity IPv4 IPv6 Security
IPv4 Method © Automatic (DHCP) Link-Local Only
Manual Disable
Shared to other computers
DNs automatic (@ )
Separate IP addresses with commas
Routes Automatic ()

Figure 16: Ubuntuol| Al YIEQIZ AZ 9] 54 IP 4.

v1.19 - eng

36



&=

OPTO ENGINEERING
Itala | AF8- 4174

A o] 2EE Y Al oA A=A aﬁ AR TS AFESIEE NIC(HEY A
IF o]~ 7FE)E T4k Aol A HU @E g Y2 150080 EX T & o]ty Ze|goz
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e
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N
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of e Fhlebe Tl AF o) ALY v of el o] Z]7hH|E NICE AHg ste] =
= o] WREYT}
e

ot Yl 29145 F3) 7HetE AASHE B9 A9AE HH D92 A AsHeA] SN L. of el
A7k BA o eYl 291 7|o] AP A AH5T hABS FHATE BE fOlsHA L.
R e 2 ohF she A2g Ao Bt A HE-S A4 6.1.22 FETHIA L

Windowso]| A AHE ¢ AA

2] Quba 0 2 7184 0 2 Hlehg s of QlLich Btk Alof > YIET T T
45> o e 43 B0 o5 oA AL HI4 CER MECR IATF S MY

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

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

Fhuat 2ol of 5] BA7L At A9 The-g Awet 4 glgyrk
+ 241 NIC Edfo]m 2 Mgkt
+ NICS] 4] HH 27]2 St
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Ubuntuo] A X ¢ 4A
AR me e dutdo g 7|EA o g u|gAstE o] Syt EAStstHH 4% > Y EYIZR o]F

a1 =2
sto] 912 Z2up e MR} 41 9O R o|F5to] MTUS 9000 ol fo.2 AAstn 382 29

FUTHLY 18). MTU gho] NICe] 4142 A4 %] 9] Shelsfo gtk oS $18) HXE NIC 7h=o]
Qs 50] e dof EplE = [EHEOnENg) 332 A8 HIA . 17 199 fAE £ o] BAE

Y.

Cancel Wired Apply

Identity

Name | direct-ethernet-win
MAC Address | E4:B9:7TA:EE:A9:42 (eno2) -
Cloned Address

MTU | 9000| —  + | bytes

Figure 18: Ubuntuof|A] & el A4,

ST,RUNNING,MULTI mtu 2000
B 20:fBcc  pre 64 scopeid 8x20<link>
xqueuelen 1000 (Ethernet)

cets 894.0 B)
RX errors © drc overruns @ frame @
TX packets 8 bytes 1452 (1.4 KB)
TX errors @ dropped @ overruns 8 carrier @ collisions @

device interrupt 16 memory 0xd1200000-d1226000

et A7) 44
+ 241 NIC Edtol2 Axghth
+ NICS] 4241 ¥ 27]2 S

2| A8 7H5 3 2 B 41 W 27] 2 SRl g 714 whe-S H]AL NICo] [BEH0)<! 745 [SEees g Ietho)
WAS ARt AU 1 2091 SAFE S 2lo] AHY T

717 o5 [sudo ethtool -g ethO rx 4096 tx 4096/ AH-8-oto] o 27|15 AT 4 A5
Ubuntu % 1%H2] © & Linux &% Aol A Y E )2 shatu] e, E5] 13 watu] g2 Al uhye
TR T e Yol A E 9121 afeto] el 4 gstel o (i), [ERCoREIg) 2! [BPE0e) B A8
T AFY ek ey o] 2t A2 AA A o A Y Al {2 = 2] kst G2 Q WA S floiA+=
Netplan, NetworkManager(nmc// / nmtuiyE A-&SH7 L Jetc/network/interfaces T4 -2 LA A Q.
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Ring parameters for eno2:
Pre-set maximums:

RX: 4096

RX Mini: 5]

RX Jumbo: <]

TX: 4096

Current hardware settings:
RX: 256

RX Mini: :

RX Jumbo:

TX:

Figure 20: Ubuntuof| 4] Z|tf RX @ TX 1 =7] &2l.

435 NICAY #a

Windows

T} o] ML A AEle] WEHH Yl A
Zee 5 Q5

AR AAL 98 o] FAE B 4 Y AL ARl 24 HEE A%D v YEQD AES
A she S Aol gt

0S A A3 2 A% Ashe F|stel W o] AAukAS e AT e R T o] 25| U

Yrt,

Intel(R) PRO/1000 PT Dual Port Server Adapter Properties X
General Advanced Driver Details Everts Power Management
Q] Intel(R) PRO/1000 PT Dual Port Server Adapter
=
(O] Allow the computer to tum off this device to save power

Allow this device to wake the computer

Only allow a magic packet to wake the computer

Cancel

Figure 21: NIC ¢l #t2] A4 F2] 117] & v12-dstsfof gyt
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Ubuntu

A 715 B EH 247 A S A9 HZ/dSol= Ae AL SH Al 2. Wake-on 7]5 0| oL 2]
& o] B HI(EEE) A o] W E S AL WalsH=A] MA selstiAle

o s AFAQ 1S 9ol Al A dA wA US| MIEEH A 5ol Y= ndtha 94l ==
73S~ PCle ASPM(Active-State Power Management)-2 B 243515l & 4 J5 Yot ASPM-& v A S}olH
1= PCle Ao thsf] o] 7]'50] AXE & ot =& A= 4HE ti7t= 7] AlxhE Eol1l P&
FIAZ % At

4.4 Itala SDK

itala 2ol o141 B8 AS] A4 F2 P 7)EE Pa SEIE FAG ATEF o] AL 7]
Eol Itala SDKo] Z3He Ut}
SDKe] E g o5

* Itala API

* Itala View

GenTL producer (.cti)

* Filter driver

FE A7} BEE BA

Windowso]| 4] Itala SDK A 3]
Itala SDKS 21t 2] 4|51l W ohe DAS SATHIA 2

o
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g
i
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o

1. Opto Engineering YAIo]E o] A Itala SDKE th-& 2 =511 A x| T2 73
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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,

e =

Figure 22: Itala SDK A% #F.

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 23: Itala SDK g}o] A~ 52| &

Ubuntud] 4] Itala SDK %]

Itala SDK2 .deb 3{7] 2] & A & =] o] apt = dpkgE AE-ote] €7 AT 4= syt W72 = 2E
A 28] ol B ele) ]of] the o) Z4o] glzruic. el akroot) Aol W ago.

U 882 AFg-ote] w7125 A2 stA Y Al A

dpkg -i itala-sdk_v2025.05.21_amd64.deb # install

(dpkg -r itala-sdk # uninstall|(7|7|#] o|F, = o]F°] o}d))

2= utele Jopt/itala-sdk T] & 2] o] 15Ut Itala API-Z ALgolo] AT EQolE U= uff HAV}
2= 0 2 Itala APl 2§ gtolB gl S ZA|gH ). o)== 2] & Jetc/ld.so.conf.d 1:]Eﬂ!E1E]Oﬂ Hj 2] & =
itala-sak.conf WA= BT, o] TAE elols 7| A 7o) Zee 74 21mo] A,
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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
' : A} ZE] =
Figure 24: Itala SDK tiAF 21 #.

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 filter driver e

Install .MET runtime
Space required: 0.0 KB

Figure 25: 14 QA A= A
NOTE: &7 &l 317 B¥=~GenTL Bl E)of st B4 AFgLS 2-gslaiw RJEEl/ 2 Jo}-2o] T

8 YE

A

o
+ 9l

NOTE: [ap#|= 54l 4] uf mj7]] Z7]7} 115 GBZ HEAE
onf A Hz] 27|15 e ] g o,

ek o] gk Lup2 3]
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4 Microsoft MET Runtime - 6.0.5 (x64) Installer

Microsoft .NET Runtime - 6.0.5 (x64)

.NET Runtime

The NET Runtime is used to run .NET applications, on your Windows computer. .NET is
open source, cross platferm, and supported by Microsoft. We hepe you enjoy it!

By clicking Install, you agree to the following terms.

Privacy Statement

Licensing Information for NET

Install Close

Figure 26: .NET HE}] A =] A

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

MET Telemetry

Close

ol

Figure 27: .NET ZE}] A=) &=

Itala SDK Setup

Completing Itala SDK Setup

Itala SDK has been installed on your computer.

Click Finish to dose Setup.

Create Start menu shortout

< Back Cancel

Figure 28: Itala SDK 4 =] &t =.
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4.5 Itala APIC 2 7}u|a} AL&

Itala AP F-of] I3t oA A ESt Tt B4 J& ltala F2]&E HEF oS Aol A
e 5 %l%‘%ﬂr gho] B 2f2] AR-gof tigt Z}Aﬂﬁi Wj-8-2 SDK A %] &1 9] Itala API EA& ZF=x5H4

4.5.1 Itala SDK 2A]

SDK 2A4]+= A =] td g g|(Itala SDK > Development > doc > html)of| 4] 22 4= QJ5 1Lt}

®
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 29: Itala SDK 2 A] & o] 7].

1] 292 |tala SDK B4 2] & o] A& Ho]Z Ut}

4.6 X Ex}tE] AXE o2 7|} AL

Itala 7} 2= GigEVision 2! GenlCam ¥ 58 &5l 22 A EutE]
7HsFHth. Egk SDKeJli= EMVAZE S48 8He GenTL AHFg 45}
metEo] AUt o2 Bofl the 24 44 W AmEgoloke] 4T

AT E glojote] 41 STl
GenTL producer(.cti T+)7}
4] oS g

H A
L
—
=

4.7 ItalaViewo 2 7|2} A&

Itala View-2 Itala 7t 2to] 7}, 51744 B 24 sid-& 915+ GUI -y ot 84 Q1 {2 2l El 2l nhy
A A EE 59 Itala View-2 Itala ﬂﬂﬂﬂ}e THOE 7’%54 H| A A A| O] H7 2 el 2 S }+9Jr°“4ﬂr
NEe A o] o] A AHG= BolsHA st7] f1sf tha Al oA Zheket 7] 8. 5 Als-edu o
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@ Itala View File~
Devices

Realtek PCle GbE Family

ITA120-GM-10C
GEV
1012

10

DEVICE_ACCESS_STATUS OPE}
K2 i68108 nFPS:9,5 Display FPS:9,5 Bandwidth:941,5 FrameID:666 Timeout:0 Aborted:0 Incomplete

BB:5F:E8:20:00:01
255.255.255.0

0000

iceinfo  Device control

Figure 30: H-of o] Q] &
i uhE Ea) oS el Aol o] A4, T W npEAte] A AT 4 QU

A A4 W= ARE | NIC Z A4 H shefelr gy
7o AZ= GigEVision 2] & 74*“0}5’_ dAe 4 QG5 )

ZF A2 o= QA2 7Hs A RE Lel= AdH ofol o] O‘AHE} ke iy
o2 S0l E off Z8jAle V ol A A FUE UEHd 4= Sl
7k A2 doll= ANAE 919t A4/A2 A HEol A5y

2] AR SHofl= A ﬁH%ﬂi A A g0 digt B4 R ZAIHUS. o710l A 2,
oJd M5, MAC 4 2 &R IP 347} ZhE U}
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[@ 1tala IP Configurator

Device C'  Interface
. Interface ID : TL_ITF_143ABAS50-FB4E-4165-9DDD-61!
Realtek PCle GbE Family Controller
Display name : Realtek PCle GbE Family Controller

TL type : GEV

B Opto Engineering ITA120-GM-10C [88:5fe8:20:00:01]

Device

DevicelD : TL_DEV_88:5f:e8:20:00:01

Model : ITA120-GM-10C

Serial : 1012

Version : Opto Engineering

Access status : DEVICE_ACCESS_STATUS_READWRITE
Display name : Opto Engineering ITA120-GM-10C [88:5
IP address : 192.168.1.88

MAC address : 88:5F:E8:20:00:01

Settings
DHCP
Persistent P
New IP :

New Subnet :

New Gateway :

Figure 31: IP 4 7] &
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Firmware update

Status Model Version Firmware file Update

m . Information

ITA120-GM-10C 3.0.0
1. Select a firmware update file for each
device you want to update.

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

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

4. Wait until all the devices are correctly
updated.

The latest firmwares can be downloaded
from Opto Engineering website.

Figure 32: FW dd|o| g #.

v1.19 - eng 48



o 1 |

OPTO ENGINEERING
Itala | AF8- 4174

Firmware update

Status Model i Version Firmware file

: ITA120-GM-10C 300 s\fw_update_pkg v3.03.0efw ... 15%) |EESEOD
<o _update_pkg_
1. Select a firmware update file for each
device you want to update.

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

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

4. Wait until all the devices are correctly
updated.

P I ea Se Wa |t The firmwares can be downloaded

from Opto Engineering webs

*1245184/2751484 bytes written.*
3376/2751484 bytes written.*
568/2751484 bytes written.*
2751484 bytes written.*
*1277952/2751484 bytes written.*
*1286144/2751484 bytes written.*
*1294336/2751484 bytes written.*
*1302528/2751484 bytes written.*
*1310 751484 bytes written.*
*1318912/2751484 bytes written.*

Figure 33: FW ¢Jt|o] E 215) =,
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4.7.4 LUT oA}

BFEAL Blol A LUT BhE ALe] 9] A8 4 QU o o & Eaf AElat s}elate] LUTS 271 e &
olgrt.

Fjofepof 4] 7149715 St holet 812 efol 4 LUTE 9131 A ol AT 34). ol 4
Hlo]2 |o] A LUTS] 7t ke W31e 4 51T 35). 54 LUTS AXsie o £ e Ax
AEAE BRI GAIG AT ESo]2 2] A4e CSV melg Bel o= AT A4 LUTS SV

nhel 2 Ak, MU $ oA Bl g Sx ay T
A3} LUT7} 522 90 288 Zelsho] shulel vl @ ajo] Ageteh. LUT 7)o ot A3 g
2 HAA 6612 FZHIA Q.

LUT

Chart Table

Camera Opto Engineering ITA120-GM-10C [88:5f.€8:20:00 v c

Import from camera
Reset default

Read CSV Write CSV

Figure 34: LUT npi A,
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LUT

Chart Table

X

Camera Opto Engineering ITA120-GM-10C [88:5f:€8:20:00 Vv c

Import from camera
Reset default

Read CSV Write CSV

Figure 35: LUT npi A}

475 EF% A BA opHA
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H2E 27} Fol Mgtk 1 ghe F1ulet A5 stol mefelo A AAZIoE BAHch B 54
8o tg G 8-S A4 6185 FEFHA Q.
Qe slelet S Sot B A 5 ZHA0Z S Uk O 47 8glo] dEUh o] Hd ol

ftala Zb|ebs AHA17} ol et e el WEE B HAL 24T 5 Y= gyt

A Qo] B 04 BAS BASSIHE o] 20 ATE AL TP5 T ALEA AE F stel 4%
sfloF Fuith AA2 7182 AL AlEE ZAA 2| H HeF g @A,

mpAL vl ol A E3F g B npiAbe] AA| AT 4= 5 U THIL™ 36).

1. ek g A AS BER AL A% e EdA BA AEFo] Q] Stelg T

2. 2430] Aus 919 1241 WE AES 74 94 M4 FA(6]: Monol2p T BayerRG12)E
gt e el

3. olu]x] 52 Azg T
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Defective pixel correction

ICamera Opto Engineering ITA120-GM-10C [88:5fe8:20:00011 v C Information

Dark images Gray Images *DefPixDescription*
Num images Num images

Status 0 / 100 Status 0 / 100

Acquire Acquire

A

Threshold 205 Threshold 2508

Max pixels Max pixels

Found A Found

Acquisition mode OK
Loading defective pixel detection library

Figure 36: &3F Al B2 npH AL,

7. B U7|7E AT m3k 529 50%4) o]ml A S U] o) MAE FAT TG FUA:>97%)
o g et Yot SEo] RPFEE L2 7S 2AT 5 GUth R olu XS AS
g ] L = FE AZEE ARESof e e frolsHAlL.

8. 514 ojm]z] d o] F5 ES Z2ste] £ WA ux) o] 5|4 ofu| 42 HS et

0. 22wl #7] MES SYsto] 5 AT = B AT
10. 175 583 FLsto] Hole 2 rhilete] J=Eghy

ul @A A8 AES Aok g 712 A8 JES B

47.6 A R oA

DFEHAF vl grol A Ag 2 upiAre] AA| AT 4= Qs UTHILE 37). 7€ A4 A 7A(T1H 38)E Ahe:
sto] 54 21 oA 7H=ke BASHL Ao A4 du e de 4 sy A 24 JEof
et XW S u-E2 AH 6.7.15 oA L.

Sute 84S 9o oS ThAE mEAA 0

1. gohe gAE A
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Color correction

Opto Engineering [TA120-GM-10C

03

0.5

Information

1. Select the desired d

cbeth chart)

ly the center part
distant from

ct button to start the color calibration.

8. Wait until the end of the process.

Figure 37: AAF B A npti AL,

A4} A7,

FiN
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10/12bit !
384MB
v

v

v
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Mono10Packed,
Mono10p,
Mono12Packed,
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bit)
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Factory + 2 user sets
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RS232/485
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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}ol|et 28 A150] 2t) 28 2o © A7) 24
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551 24T
ITALA G - ITALA G.EL

TYPE 1 (29 51)2 Fofj 1.2" oju]x] ZHi o] AAE 710 RE Fldate] sttt o]& Z3 4]
712] 17.526 mm o] B CoREE(1912] 47, 32 WAM/IA])7 2= of 9yt
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Figure 51: TYPE 1 dimensional drawings.
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Figure 52: TYPE 2 dimensional drawings.

ITALA G.IP - ITALA G.EL.IP

1% 539) EHL RE P67 Fpuako] i g ch ol S 49 17.526 mme] EF CHRE(191%]
2174, 32 LA QX7 2w of QU o,

27.04 C-mount
¥ 9.1 M12 A-Coded Male
Max lens IP67 GPIO connector
insertion
12.5
5} % 17.30
[=] /
= |
| 3 i |
2 [ 2 =
o
A —
éﬁ
] M12 X-Coded
A= A Female IP&7
= T 10.50 Ethernet connector
8 B 533 comee
o™ o — 0 O 0 0 00 0
~0 wy w &= ——

Figure 53: Itala G.IP and Itala G.EL.IP dimensional drawings.
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5.5.2 GigE Vision 7] #4|2&] Q 7 A}t

Itala 7} 2k+= GigE Vision 7] Al & ALF-S &4 5] =4
Mechanical Supplementol % 2]%1 TYPE090

5} % A=) g5 o A E 742 Gige Vision
5z0] S HIT 54)

Al
A2
Bl B2
— —
ry [A| PLUG STOP
- > 1A pLuG sTop r |
| =
T — T—— - == i
!_____r,,.?:?_:
| |
' - L
S o
I 3
Dimension — Free connector TYPEN90D TYPE110

From overmold to plug stop (Al)

9.0 mm (-0.47, +0.00)

11.0 mm (-0.47, +0.00)

From overmwld to tip of thumbscrews (Bl)

475 mm (-1.00, 70.25)

475 mm (-1.00, 70.25)

Dimension — Fixed Connector

TYPE090

TYPE110

From contact pomt to plug stop (A2)

9.0 mm (-0.00, +1.00)

11.0 mm (-0.00, +1.00)

From contact pomt to bottom of thwnbscrew thread (B2)

4.5 mm (-0.00, +1)

4.5 mm (-0.00, +1.00)

Figure 54: GigE Vision # Y]] ALk

5.5.3 A
BE 7]
52 A gl8) A=
ol Thg A1 54

A HolH

L 23 5 AL SEA FA6] 9

gelslr] 98] Bl~ER U 229
theEof tiet 62kt oA SA o] +HUH. 2103 119
db=0] oJdbA o] AJAF Zro] ’H 11 E U T},

olm7g 4
19 55

Roll 0° 0.4°
Yaw 0° 0.3°
Pitch 0° 0.5°
Horizontal shift (x) 0mm 0.2 mm
Vertical shift (y) 0mm 0.2 mm
FD (2) 17.53 mm 0.11T mm

Table 10: C-uk2 E 7hH|2ke] Al S4] b
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Roll 0° 0.6°
Yaw 0° 0.3°
Pitch 0° 0.5°
Horizontal shift (x) 0mm 0.2 mm
Vertical shift (y) 0mm 0.2 mm
FD (2) 12 mm 0.2 mm

Table 11: J-nt2 E 7| 2he] Al A T4 B

Figure 55: Al A 2}-5-.

5.6 e QWb
ITALA G - ITALA G.EL
Fhuatollic 5 7o) A ulE 7} gl ok

© 235 A7) Y BE RJ5 A
oju] 7] ~E 2] B ({24 0 2) PoES B3t 7|2} ¢l

oid

= d9E.

« 129 99 A4l g (P/N: HR10G-10R-12PB(71))
o] AL thR 4 W AL 5Tk A B, EelA, 515, A AL, 94 A= =
eholsl. Wobg- 1o 917 gor] sjulel RA(EF EX oA A2 A2 ZgHo] ket
chgUth 5 slelet mele] wlobe & 128 FAFHIA L.

NOTE: CBGPIO001 7Jo] E-S AF-&5l= -2 Opto Engineering® FALo] EojA] "AHAFys 7] &
P2 Bl AL,

v1.19 - eng 71



&=

OPTO ENGINEERING

Itala | AH& 4 A
1 GND GND
2 +VIN +VIN
3 Opto OUT 3 Lens -
4 Opto IN O OptoINO
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 10
12 Opto OUT 1 Lens +3.3V

Table 12: Itala G ¥ Itala G.EL g 2] T o},

ITALA G.IP - ITALA G.EL.IP
Fhalatelis 5 o] A e} gt

* M12X-Z &
E

2EY g

om|A|

* M12 A-

FE 5

o] AdE = t}2 A L
eholu]. Pobg- 1o 9lx] ghov] 7ol BA(EF
cFEUCh  sbdet Bde] Hobse & 13

Figure 56: 129 919 #4lg] Hol-(7}w|
2t ™ 2 7))

g 1P67 o]t Yl Al H (P/N: 394811-E)
(454 0 2) PoEE F 7lvilet 0el ¥ A7

3 1P67 GPIO # g (P/N: 494518-E)
7HA 3 Qi ek A9

311
S HE

1
FE

= A Z5HAA Q.

= T 1

EQA, 5713} A2 4d FAl HA|
A A=

HEEY

NOTE: RT-MSAS-12BFFM-SL8Dxx 7] o] E-5 AF-5§-+= -2 Opto Engineering® g A[o] E of A] "AHAF
vs 7] &" AEgE SFelshi A L.

v1.19 - eng

72



Itala | AH-8 A7 A

®

&=

OPTO ENGINEERING

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

28 0w oo N oA WN =
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Table 13: Itala G.IP ¥ Itala G.EL.IP 13 o] Wol-&.

GND
+VIN
Lens -
OptoINO
Lens +
Opto OUT O
Opto REF GND
Lens SCL
Lens SDA
Opto REF V+
Opto IN 1
Lens +3.3V
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et A B27)).
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#s 12y |
opto_out |

22 yo] LUl AZo] YL AL volH A Tho] @ E7} ERMA A S M ste] Ao A AR
A B4 22 wo] 7% AL AL TF AL T2 5 QAT B 7o) FAH A ALFe
zalslAE ok Huh

5.8 LED EA]7|

QE ltala 7hutolis 7 uE] & 5194 FHol LED EA|7]7} g2t of Qlgyrh1d 51,52 9 53 2
=).

o] LED= 7hr=ke] A 21 FHE A4 o= BA g
MAF F T 1 140 g5 o] Q&

TS P67 RElS A Q5 RE |tala 7l 519-A &M Rj45 AW E| & 7o) o]ul Abej| LED
FEAZ17F JHYTH LY 51 9 52 Zx).

o] LED+= 7HH|2te] @AY o] 1Lﬂ AA AEE A|ZHA 0 7 mA|F T}

A% ZE= F 159 Y Fof A5Y T
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Itala | A8 A

27 Al A% 5
O 7ol et AT R (A2 A

O w7 Fofet Fu] g

e = Fa} 2 g

Z7: 9lo] FulolE

®  Hop ZheEh 7 e

©  Hp/AHEN HE ZHEt Aol E &

2. 0%

® UMYy StER|o] 27 - FPGA 2.7

® B wE Y - F7]:500ms StERo] 27 - RAM 2.7

o M L HE-F7]:4s St=fo] &7 - ofm| 2] AlA] 257

Table 14: 7|2} A el & e+ LED A 7 =

ZA LED - EY2 &F

o e ehA tlol 7} 2| AE 5

® AH HEHZ &5 gl

=4 LED - 94 ZH

@ =M 1000 Mbps &=

L AH 100 Mbps H 3 == H 3 gl

Table 15: o]tj Yl AHH|E ¢St LED MAF T &
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o ZollAE Itala 7heet Al2]=o] HE 9 ALY 75 tiet oS AlFdU 7]52 Standard
Feature Naming Convention (SFNC) & GenlCam 7 2] of wha} A o] Yt} o} Ao A= 7} 7] 59
gt Bk A AL ABF

6.1 Device Control
o] Aojl= Ax] 2] Alo] W AHH o} #eH 7] 50| LR o] Q5 Utt.
%

ol T2 @A mRA|A Fof| FA|E AEstal 2] ZpA|of thgt
Table 16°]] 2= Device Control o}&}u] g7} U&= o] 9)& Ut

HE Qe o) ALH U

DeviceType Zr7] 952 drglstu o [Enumeration R

DeviceScanType A2 A o] A7 G [Enumeration R

DeviceVendorName A2 A ZFA 9] o= IString R

DeviceModelName Zrz| o] K dl IString R

DeviceManufacturerinfo ZF2] o th ot Al 2 A A A X IString R

DeviceVersion =)ol v IString R

DeviceFirmwareVersion ZFz] o Q)= o] o] HA IString R

DeviceSerialNumber A2 Algd o IString R

DeviceUserID AR T2 89 7S A IString RW
Azt

DeviceTLType 210 A4 A= 59 [Enumeration R

DeviceTLVersionMajor A2 M4 Al=2] mlo| & HA lInteger R

DeviceTLVersionMinor 2y 2] M4 AlZ=2] ufo| WA lInteger R

DevicelLinkSelector Aoy #z o] H 35 AT Yct | linteger RW

DevicelLinkSpeed 2| A= YT A FAE A lInteger R
e k]

DeviceLinkThroughputLimitMode = DeviceLinkThroughputLimit2] [Enumeration = RW
2 o FE Alofgyt

DeviceLinkThroughputLimit AME = 2] 5 of| A A2 7} lInteger RW
~E2YT dojg 9 Ay
el =2 Ay

DevicelinkHeartbeatMode YO SIEHIEE SASt = [Enumeration = RW
H) g4 ShghY o

DevicelinkHeartbeatTimeout EA g 390 dA) SIEHE IFloat RW
EFelob2-g Alojg ot
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DeviceLinkCommandTimeout A= g 39§y efdof-& IFloat RW
B R A R EL
A% o] g 220 Hr
S Azt g gy o
DeviceReset A5 AE T FAH=R ICommand W
AAdUe AL & A&
ohA] A AsHof gt 9 A%
AT AA F2 Ad8S
A ZF5E7] Ao DeviceReset & & 2]
gl gHol dagytt
DeviceFeaturePersistenceStart RE AEYY Vs 7] 59 ICommand w
A4S FHloHe & 2] eF
GenlCam XMLo]| 2] AJ gy Tt
DeviceFeaturePersistenceEnd 715 A&A 0 ERE AR ICommand W
oF=luch
DeviceRegistersStreamingStart A4 2ol glo] # A AH ICommand W
~EYS 95 $A S
H Yo}
DeviceRegistersStreamingEnd YA A AEGH O R E ICommand W
Ayt
DeviceTemperatureSelector 2L E AT AR Y YAE [Enumeration = RW
Aoty
DeviceTemperature ZF2] (A K, °C) IFloat R
oeSensorTemperatureNormal o|u| 2] AA A & SHA Zk IFloat R
(AA, °Q)
oeSensorTemperatureHigh o|m| 2] AlA 112 sHAZHAIM, °C) | IFloat R
oeSensorTemperatureStatus ojn| ] AlA o] &% A& [Enumeration R
EA
oeDevicePressure ZF7] Y& 2 (hPa ©H) IFloat R

Table 16: Device Control 7]

6.1.1 Sensor Temperature Status

AlM o] £ AMH|:= oeSensorTemperatureStatus 7|52 A[g5to] 8Heldh 4= Q1G5 Ut 7155 A
= Al 71 A 2, oeSensorTemperatureNormal(H 3 7}— 2 oeSensorTemperaturengh(jiXé)
o2tu) e 2 A 9] x+= Normal, High, Overheat¢]Utt. 2= *PEHOﬂ et 2272 Qs 4 Q5T
Normal Ao A= 2271 H 8 glom, High Aejol A= Wzto] AAE] 11, Overheat e ol A= 2t
o] =0l m, 1A ¢ko W A7 £AE % ATk

SensorTemperature o|HlE= Event Control Al Ao 4] o] & 7I53Ytt. o] & &4 3lolH oeSen-
sorTemperatureStatus A g7} 7= wjujc} o] EE £AISE 4= Ql5UtTh ZHASH Y82 oI E
T A2 A XSHAA L.
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>

Temperature A

Overheat

o g - S
A 75°¢ oeSensorTemperatureHigh

High

oeSensorTemperatureNormal

Normal

y

Coodling Time™
Figure 60: 42| 2 ZAKIA) 2 A= 322 oAl

6.1.2 Bandwidth limit

DeviceLinkThroughputLimit 7|52 A}25HH 7HH| 2t g o] g AE 2| Yo A& 7155
& sy 13 i gF52 Aofstr] s A& A5 w2l Abolof] A Ao] «t U5t
Transport Layer Control 4 9] GevSCPD 7|5-& 53| oizl 7+ A< 3 &
Yt} gloly HEof At A A& FH ZHehrt A o] A A E &

% o,
18
1
o

)

o

)

o

Ol 2y, 2,

N
w g
flo I
ol W, L.

=]
% of
4> e rjr rok

)

o
4
o, 2
Ol ijm
I ot

QA= Aghe DAY e Eo] G FA o] h S GA R WL W pet 4| 2gL 4
8T 2 X ol A AT Aohe DA YEYTNH | FEL H k5] A2
7 (e} Z

6.2 Image Format Control

Image Format Control Ao A= o|u]z] 7] 8l @45 Fd5t= e A9yt

SensorWidth AA 9 -G8 HE|(HA &) lInteger R

SensorHeight ALK O] § 8/ Fol(HA Te) linteger R

SensorPixelWidth 72 " oy o] x Hi sk 58] A IFloat R
=71(wA])
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SensorPixelHeight

SensorName
WidthMax
HeightMax
Width

Height

OffsetX

OffsetY

BinningHorizontalMode

BinningHorizontal
BinningVerticalMode

BinningVertical
DecimationHorizontalMode

DecimationHorizontal
DecimationVerticalMode

DecimationVertical
ReverseX
ReverseY

PixelFormat
TestPattern

v1.19 - eng

Table 17: Image Format Control 7]
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N
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>
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i
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+
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ol

N

d

F2) A o) 4
DecimationHorizontal A& A]
¥ WY EE Sl H A8t
BEg 44
oju|z| o] =3 AH HMEY
DecimationVertical AF-& A] 422
N EE Zole ¥ AHgoHE
mEs A4

olm|A| ¢ 52 AB BEY
FAlA AE 5= omAlE
S0 wag

FAAA AE 5= omAE
2708 Mg

FA A AlEshe HA G4
2| A ol 2] A2 AATH=
H2E S8 8-S Aegy

-]
=

or

IFloat

IString

[Integer
[Integer
[Integer

[Integer

[Integer

[Integer

I[Enumeration

[Integer
[Enumeration

lInteger
[Enumeration

[Integer
[Enumeration

[Integer
IBoolean
IBoolean

[Enumeration
[Enumeration

RW

RW

RW

RW

RW

RW
RW

RW
RW

RW
RW

RW

RW

RW

RW
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6.2.1

olm| x| A2 uto] matql

Fig. 61%= Itala 7}u afo] 7RH £8.= oju]x] A 2] wo] Latel S LU o). Tho] Lakele 4] A1A
dlolHE 24 @ 27} o]n|x] A2 #4715 Ju ez Wl deie] e B AR
20 Ag) BEe e gEYrk

ROI: S =gk AllA 9] 4] < 9(Region of Interest)= A o3y}

ko
I

Defective pixel correction: 23} HA-& B A3t
Decimation: 55 o A& 4 42 Z4U k.
Binning: 313 Tl Agsto] A& Uyt
AOL: 2+5 7|5l ARE-E= 34 9(Area of Interest)S 7 o]t o
Autofocus: |4 o] 2 AAH S A5 o2 AAtt

Autoexposure: Z ¥ H}7|o]] TSI EE L& A|7HS AH5 o2 A h
Autogain: 23 41T @] TP E AL AFOE 2L
White balance: A| 7}2] 4F ZHE (R, G, B)S L stHA| EE4 o}

LUT: 58 43 A9l 21 2 4)8 A gahs o] AHgohs %9
Debayering: €A to|E| & H1toto] &gt A2 R, G, B o]| 2] & A FH ot

Color Correction Matrix (CCM): A2kst A} A2 Q6] A A1d-L ATt

NOTE: 95 ] 2] ThA = £ itala 7pd| 2} 2 Ao Al AR§ 7}5- 3]}, ol 2 Sof, Bfo] E W2,
o] o] g, CCM2 4 2] Ztrf|afol A2k o]-& 7F&ot ], Ap-& 2 H2 GA A= HEZ 27} g
Itala I ElofJA]uk =] ¢l = L]},

(ROl ) (DEF PIX COR) (DECIMATION) (_BINNING ) ( ) \
O——0 ] > @
RAW DATA 0 N
e - a2
O O Aol
( A
1
. :‘0':
- ~
(cem ) (DEBAYERING) (wr ) L)
4OUTDATA (
—
m.uE
4 HEE Em
< » 2
b 0

G — J

Figure 61: o|1| 2] ] g] mfo]ma}el,
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6.2.2 o]u]x] ROI

Width, Height, OffsetX, OffsetY u}2}tn] g = o]|u] 2] & A& WA s} 7 A7 SjALE o|u| =] o] el Hut A
E skl B AL§E U 53] 2 EALe ROIPH 92| M9lE A4ste], L] 2 o) mief] el
oju|x] 9] {F87 A+E @@@Hﬂr-

OffsetX 2} Width o] 32 WidthMax 7H-2 =715 4~ ¢l © 1, OffsetY 2} Height2] 312 HeightMaxE
2 5 glgvinh

WidthMax<¢} HeightMax+= Al A of whe} 1 =] ARg217 A4S o glsy o

Fig.62¢] o] whefu] Elo] e Lefm A o] vhet gl Ut

__
ﬁ

offset_y
offset_x
ROI height
width FULL RES
IMAGE

Figure 62: o|n]z] ROI u}2tu]E.
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6.2.3 Binning

Binning == 914 m4le] As} ke atato] Fhlet 2w S Fol AW, $8 27 st Aagy

o}

Fig.630]) LERT Hho} o], 2x1 binning 19l 5 914 MAlo] 4157} A B2 x& Wafe] ofu|y
AEE Aytow Zoli SAlo] 14 o]n]x] ¥7]E % ¥z Stk 2x2 binning o] A4 A7}
ol ] x| A7 Q0] 1/40] Hlv] ¥7]i= 4u) S7hgh e,

Figure 63: S8 XMl A oA 2] binning of|A]: $1Z& 132 2x1
binning, o}af|Z& 18]-& 2x2 binningo] #-& Ut}

[ouLE
WAL o2 A A HE St e = TSk ofe I EE WAl .

Figure 64: Z 2] Al Ao 4 9] binning of| A]: 9% 172 1x2 binning, o}ef %
192 2x2 binningo] Z-&E Ut}
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6.2.4 Decimation

Decimation 2= A1 AEAE o]0l Q7] 915} BAL el o) HHy .

Decimation EEt ZH4|2Fe] frame rateEs ol =59

Fig.659]+= & 7}#] decimation ¢j| A| 7} Y&} Q15U T} §1& 1 01]/\1‘— 2x1 deamatlonO] S Elo] =
4 % shubet el s B dit ofn] A o] 5 stz £7] 9] Hito] Pyt ofeh% T ol A 4x1
decimationo] Z-&x]o] Y] DAl = shput == Ut o] Ao Ax}t 41 AL 7} A tH4
ah).

Figure 65: Decimation | A]: ]2 13-& 2x1 decimation, o}2|Z& 13-2 4x1 dec-
imationo] A-2% 1]t}

A AlA o] 74 Bayer WE]E 1 5[jof Tt o1y AL A= E]-% A AHE 7R B2, Fig.66
o Ciebet ool o] o) Age] 218 15Hsted decimationo] £ AHU T, 01 = 5ol A FEI}
L12)Z obe M= o] S WA .

Figure 66: 4 2] Al 4 o] A 2] decimation 9| A]: §]& 182 2x1 decimation©| =34
et

6.2.5 Readout direction
7ilet= 4 9 42 e R0l A o] 2] nlel g 2| Yoo AEF 9% of] WA o] ZHH|etE Fotet

Am*uq
Fig.67°] ReverseX % ReverseY 7|-52] o A7} Lpe} Q15U T}
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Reverse y Reverse x-y

Figure 67: Y] 7}A] 7}53t readout =
REol ¥d.

6.2.6 H|E A 9 g g

H|E AE = A7} 2148 7]
o 54 98 42 A ofste] 24 THs
Fig. 681 H|E A%} 54 9
g o 22 ol4t A Ag st
o AU A BAE 8

i)

o
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:<,3L_“
oz
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oz
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Y
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Tt IE AEE ol W TolE Edo| = mAh uAlgh o HAY B ghe Bl EL ASeor g A
Wo] 252 S7HAIUTE 24 H Qo] 2 o Holl 4 W] £ ET} 245 24 FHs e A frame

rate7} 7Ha gtk
B 41 B4 S8 Hofo] 4= o]m| 1] E7} A2
oAb o 2 ALegLth
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ineld
filo
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el
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I
I

Figure 68: 2] 41 Q}2ks} o A: v
Z7Vsto] A H o]u|7] o] Ko

oA 42 A giole7t IF Y H= A= Aosid, 2F TAle] aehd AHH O] F(o: =9 B
23 A, A 33 A M) o] & EASHE Hl AHgShe HIE 8 AU
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W] A9} 34 942 wale pelo] 9l u A2 ok /1 d Y o of & Sol, 514 4] Mono0Packed
L w10 E A28 A2 AFR-sHA] 9 glo] el 128 E Z2(¢]n] ¢l o] E 10H|E +
20]£)2 A

Italaof| A 2] Ysl= =4

1]
ofls
1>
rlo
_|
Q
O
)
)
o
i
ng
it
9,
o
ol
iw
ui

9 AA

Mono8 8 Grey level data (8-bit)

Mono10p 10 Grey level data (10-bit)
Mono12p 12 Grey level data (12-bit)
Mono10Packed 12 Grey level data (10-bit)
Mono12Packed 12 Grey level data (12-bit)

e AA

Mono8 8 Luminance data (8-bit)
BayerxX8 8 Un-debayered raw data (8-bit)
BayerXX10p 10 Un-debayered raw data (10-bit)
BayerXX12p 12 Un-debayered raw data (12-bit)
BayerXX10Packed 12 Un-debayered raw data (10-bit)
BayerXX12Packed 12 Un-debayered raw data (12-bit)
YUV411_8 _UYYVYY 12 Luminance (Y, 8-bit) and Croma (U-V, 4-bit) data
YUV422_8 16 Luminance (Y, 8-bit) and Croma (U-V, 8-bit) data
RGB8 24 Red (8-bit), Green (8-bit) and Blue (8-bit) data
S0 W AN

Mono8 8 Grey level raw data (8-bit)
Mono10p 10 Grey level raw data (10-bit)
Mono12p 12 Grey level raw data (12-bit)
Mono10Packed 12 Grey level raw data (10-bit)
Mono12Packed 12 Grey level raw data (12-bit)
PolarizedYYMono8 8 Un-depolarized raw data (8-bit)
PolarizedYYMono10p 10 Un-depolarized raw data (10-bit)
PolarizedYYMono12p 12 Un-depolarized raw data (12-bit)
PolarizedYYMono10Packed 12 Un-depolarized raw data (10-bit)
PolarizedYYMono12Packed 12 Un-depolarized raw data (12-bit)
Ao BF AN

BayerxX8 8 Un-debayered raw data (8-bit)
BayerXX10p 10 Un-debayered raw data (10-bit)
BayerXX12p 12 Un-debayered raw data (12-bit)
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Un-debayered raw data (10-bit)
Un-debayered raw data (12-bit)
Un-depolarized raw data (8-bit)
Un-depolarized raw data (10-bit)
Un-depolarized raw data (12-bit)
Un-depolarized raw data (10-bit)
Un-depolarized raw data (12-bit)

Table 18: Itala 7pH|a}o] w4 & 4],

Itala | A}-& A A
BayerXX10Packed 12
BayerxX12Packed 12
PolarizedYYBayerXX8 8
PolarizedYYBayerXX10p 10
PolarizedYYBayerXX12p 12
PolarizedYYBayerXX10Packed 12
PolarizedYYBayerxX12Packed 12

Fig. 69,

7 B JIFGEHE=AE ERFYH
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4 A
Mono8
. Output
pixel 1
pixel 2 @
¥ 7 6 5 4 3 2 1 0 WSl 7 6 5 4 3 2 1 0 @Y
AN J
4 N
Mono10p
. Output
pixel 1
pixel 2 WSl 5 4 3 2 1 0 P2-P1
YW o 8 7 6 5 4 3 2 1 0
pixel 3 @ Byte2 3|21 ] 0 [FNENEREY P3-r2
P3fofs|7]6]5[4a]3[2]1]0
[olef7e[s[a]3][2]1]0] Byte3 [1]0[9]8]7]|6[5]4] Par3
pixel 4
Palo|8[7]6]5[4a]3]2]1]0] Byted [9[8|7]6[5[4]3]2] P4
NG J
4 2
Mono10Packed
Output
profa]7]6]5]4]3]2]1]0]
phel ORZEE == e
Mo 8 7 6 5 4 3 2 1 0
¥l o 8 7 6 5 4 3 2 @Y
NG J
4 N
Mono12p
Output
Pt [1]10]ofs]7]6[5]4]3]2]1]0]
pixel 2 @ Sl 2 2 1 0 P2-P1
YW1 10 9 8 7 6 5 4 3 2 1 0
YN 1110 9 8 7 6 5 4 N
g J
4 N\
Mono12Packed
Output
Pt [1]10]o]s]7]6][5]4]3]2]1]0]
pixel 2 @ Sl 2 2 1 0 P2-P1
YW1 10 9 8 7 6 5 4 3 2 1 0
YN 1110 9 8 7 6 5 4 QL
g J
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( YUV411_8_UYYVYY A
pixel 1
vi[7]e[5]a]3][2[1]0
ut|7|6|5|4al3[2[1]0
vi|7]e|5|4a|3|2]1]0 Output
pixel 2 Byteo [7[6]5]a[3]2][1]0] u1
e 1 eyte 1 (A B@EZ[A]E] v+
u2|7/6|5 1
v2|7]6|5]4]3]2]1]0 Byte2 [7]6[5]4]3]2[1]0] v2
pixel 3 @ Byte3 [7]6[5]4[3]2]1]0] v1
va|7]e[5]4]3]2]1]0
us|7/e 4 2010 Byte4 [7]6[5]4]3]2[1]0] v3
vi|7|6|5]|4 1
Byte5 [7]6[5]4]3]2[1]0] va
pixel 4
val7]6 1
us |76 1
va|7|6 1
\ 4
( YUV422_8 A
pixel 1
vil7]e|5][a[3]2]1]0 Output
ut|7|6|5|4|3[2[1]0
Byteo [7]6[5]4]3][2]1]0] v1
vi|7|6|5|a|3[2[1]0
pixel 2 Byte1|7[6|5]4[3]2][1]0] ut
v2[7]6]5 1
Byte2 [7]6[5]4]3]2[1]0] v2
u2|7/6|5 3 1
v2|7|6|5]al3]2]1]0 Byte3 [7]6[5]4[3]2]1]0] v1
Lok @ Byte4 [7]6[5]4]3]2]1]0] v3
va[7]e6[5]4a]3]2]1]0
us|7|6|5/4al3|2[1]0 Byte5|7]6[5][4][3]2][1]0] us
v3 7|6 1
Byte6 [7[6[5]4]3]2[1]0] va
pixel 4
val7le]5]al3]2]1]0 Byte7 [7[6]5|4][3]2]1]0] v3
us |76 4 1
va|7|6|5]4 1
\ 4

Figure 70: ZA g A] 15,

=2 O 71 v
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( RGBS
Output
G1{7)6]5/4]3]2][1]0] Byte1 | 7]6]5]4][3][2]1]0] a1
G2[7|6]5/4|3]2][1]0] Byted | 7]6[5]4]3][2]1]0] a2
G
( BayerRG8
pixel 1 Output
pixe
§P2\7\6\5\4\3\2\1\0\ Byte1 [7]6[5]a[3]2][1]0] P2
° pixel 4 Byte3 [7[6[5]4a[3]2]1]0] P4
Pal7]6[5[4]3][2]1]0]
pixel 1 @ Output
P1|7]6]s]af3][2]1]o] Byteo [7[6[5]4[3]2]1]0] P
® pixel 2
X pixel3 Byte2 [7]6]5]4[3]2]1]0] p3
EP3\7\6\5\4\3\2\1\0\
oo [rls [sTaTs 2 14s)
N\
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Itala | AF-& A A
( BayerRG10p
pixel 1 Output
pixel 2
% - IEEEEEEEEE Byte1 [5[4[3]2][1 ][0 [0f8] P2-p1
Paols|7]|6]5]a]3]2]1]0] Byted [9|8|7]6]5[4]3]2] P4
pixel 1 @ Output
P1]o]8[7]6]5[4a]3]2]1]0] Byteo [7[6[5]a[3]2][1]0] P1
['4 . _ -
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Byte5 [11]10[9 |8 |7 [6|5]4] Pa
Output
pixel 1 Byteo [11[10[ 98] 7[6[5] 4] P1
P1 (110 o876 |5 ]a]3]2]1]0] Y
pixel 2 Byte1 3|2 [1]0]3]2]1]0]| P2-P1
<« P2 [1[10] 98] 7]65]4]3]2]1]0] 5
3 : yte2 [11]10] 9[8[ 7[6]5] 4] P2
o pixel 3
“ p3[1f1ol o8] 7 6|52 3]2]1]0] Byte3 [11]10[ 98|76 [5]4] p3
pixel 4 Byte4 [ 3] 2] 1| 0]3]2[1]0] Pap3
Pa [11]10] 98] 7|6 |5 4]3]2]1]0]
Byte5 [11]10] 9| 8] 7|6 5] 4] P4
g J
Figure 81: Al & 2] Q17
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6.2.7 dH|o]o|F

cjuolof (i T 2 Aol Z))S Bayer W7} A2 ofn| 4] Ao A S5 YA HolH =R Y g
< 22 o]ul A & A sk Z2A A e,

o1 WA A A S0 ek A1 S 919 W21 Bayer 1) M 19 2 e
shubol 3o A AR(HA, A, il At 7= g
Fig. 8201 LER e} gro], tlo]ojal o] Bal.e Q1% wAle] Al 43S Hrkste] 2k 5A1o] 4] 744

Ay DS B ATHSH AY L,

Figure 82: Tju]o]o} &) 19| o]u]z] A4} H .

A} olu] ) o A4} AL HHloloja el Zo] w84l ne} repi Ut
S e|Z BT} ALE 7Ps e ShESo] 219 7he] Edllo] = @ I nRo], A1 Flujat dutx o
ATA SR A A A Ao kA el A9 MR e £ AL g T,

itala ZHueko] AR e e)ZE X5 ofg W E o} e A4 ol HES WA SR AAHo] A%
Yrt.

Bayer Hj o] RE WA fgo] ol 24, 4, HA) HE-S S5 U] Ak 811 AL Table

19,20, 21 2HA]5] A wo] QJZv]ct
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Rout = Rw,y
Ryy—1+ Ryyt1
Rou = ===
Ry—1y+ Rot1
Roup = ——t 2t
R o Ra:—l,y—l + Rz—l—l,y—l + Rz—l,y+1 + R;v—i—l,y—l—l
out —

4

Table 19: 4] 5 (), 4] 24U, 34 BA(3hel 4] 24 A4k 474,
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Goy—1+Ga1y+ Goriy + Goyn

Gout =

4
G o 4 % Gz,y + G:t—l,y—l + Ga;—l—l,y—l + Ga:—l,y—l—l + Gm-l—l,y—l—l
out — ]
e - Gm,y—l + Gw—l,y + Gac+1,y + Gcc,y-‘,—l
out —

4

Table 20: 4 5 (A, 4] T AU(F), 34 BA(3hel A 0] 4] A4k 474,
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Bx-l,y-l Bx+1,y-1
Bout B o B’Ifl,yfl + Baz+1,y71 + Bmfl7y+l + B$+l,y+l
out — 4
Bx—1,y+1 Bx+1,y+1
Bx,y—1
Bety Bout Byiiy Bout Byt — By 1y + Beyiy or Byy-1+ Beyi1
ou
2 2
Bx,y+1
B
out Bout = B:r,y

Table 21: 2 A TA|(AL), SA =

JE

A(F), A HASHA A 2 A A A

6.2.8 Test pattern

ltala 7}H|2t= 59 2 A2} o] T 714] test patterng 2| gt
= 7}A] test pattern Fig. 832} 849] LEL; Q15 Y T}

Figure 83: S5l test pattern Figure 84: A & test pattern

= g2 47kx) T 0% PAH Yk
© Aol H BA7EA ¢ 1 el AE s,
_]

© A Al e

v1.19 - eng 103



itala | 4§ 49A

&=

OPTO ENGINEERING

« 1A Bt A v} o & (gh: 0xC8, 0x10, 0x10, 0x42);

+ A4 ) 919 24 o) el

24 ek A E Te
7 4] et
14 34 2o Qe W,

e e 47hx) oo FAg Tk
. 7:1”* of| A M7}z e] 1A
+ AANA HA7H o]
« BHOA AR 2]
. _]—_1781

6.3 Acquisition Control

Acquisition Control Al o] A= trigger W =& A o]
AU 852 915 72 melah 32 9] Akl

AcquisitionMode

AcquisitionStart
AcquisitionStop

AcquisitionBurstFrameCount
AcquisitionFrameRate

AcquisitionFrameRateEnable

oeAcquisitionFrameRateLimitMode
oeResultingFrameRate

oeMaxFrameRate

v1.19 - eng

Ad v E(R, G, B FHE o] R E 7}55F 3.

v

2 mFsto] oln
Sahe ARy

i‘;
[y fa i
op o I

o joy joi 12

L

10 1o tu
T

RNy
oo 1o, o

L

L9 |l °
g ey Lo

i 3 o | et

o m | i 24| N
w
c
)
%)
—~
wn
—
o
—‘—1

S,
o

d

e lﬁlil L N o rlt o2 | ot o N o2l
o

é‘_l
2
sl
i
Ko

i

AcquisitionFrameRate 7]59]
#7) Vs BE SE g
Alofste ol AHgEHEA] 75
Aolgyct. 184 o @ 9=
£ = ExposureTime 5 tfE
eol 2o dRHoR
Aol gyt

3 E frame rate&
fg et

Algate

FEAGEY T
oju| x| fFo] /3= 3
L 7Hse 2o &5 frame

[Enumeration RW
[Command RW
[Command RW
[Integer RW
IFloat RW
IBoolean RW
[Enumeration RW
IFloat RO
IFloat RO
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TriggerSelector
TriggerMode
TriggerSoftware

TriggerSource

TriggerOverlap

TriggerDelay

ExposureMode
oeShortExposureEnable
oeDualExposureEnable
ExposureTime
oeWaitTime1

oeExposureTime2

oeWaitTime2

ExposureAuto
oeExposureAutoMin
oeExposureAutoMax
oelmageCompressionEnable

oeFramesinBuffer

v1.19 - eng

24y e

olxl me¢f E= 2l
518 == EgA H3
A, o) A
Ees A2 ﬂ”ﬂm
E A7} H(E= 2 A])
M@Qﬂﬂaqq
Ed7 41 & 2]
A8 A Aol A= £, us
e A g

:W*H
¥ o [k ok
o, o
(0]

[ fol
ol g

_4

igJE”EEEQ@@qq

< E RES &40

%ﬁigi—egﬁﬂﬂqq
]

ExposureMode”} Timedo] il
ExposureAuto”} Offd o] =&
A7 AT

o|F L& REOA A MR e} =
WA lE Aol o] A A,
o|F & REA F WA &

AR,
0% % REO|A F WA = E
5 A2 85 o] tj715He
AR,

ExposureMode”} Timed ! of
s ks REE AT
AE k= S Ee] stk
A

A% wE INZ) 4TS
A
omZ] 4F G ES

FA ke

25T v ejo] Az A4
melg) 55 BAGYT

i

Table 22: Acquisition Control 7]

[Enumeration
[Enumeration
[Command

[Enumeration

I[Enumeration

IFloat

[Enumeration
IBoolean
IBoolean
IFloat

IFloat

IFloat

IFloat

[Enumeration
IFloat

IFloat
IBoolean

lInteger

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RO

RO

RO

RW

RW

RW

RW

RO
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6.3.1 Trigger overlap
Exposure Timex} Frame Readout2] 34|

7R H o7 TrlggerOverIap 7152 OFF2 AAH Ut} o] -9 Fig.859] Uepd vte} Zro], ot =&
A2 1 A ol B0l B WA 68514 T 3, e A7} 29l Aol A

QU h 2ejuk o] FAGAIE 2B ARk} el 9 1 Afo]e] A Qo] & whEAS A,
AeAoz, f e f8 e frame rate S th7t2 o e AYEA FAL DAL 4 Sy,

N
S

] —

Figure 85: TriggerOverlap”} OFF2 A= 72, dlo|e A=
= AR A o] Wi lEaf‘a 52 w7t 2t
AA e 9 9l7] A7t mAEY

o MEAS A, T
=] 2
= =]

% gk S04 otz

TriggerOverlap©]| Readout® 2 AAE AL, & £ w2 Td| A4 A2 Ato]o] lo||Al = ¢ &=
7ha/d2 Yebd Yo ey o] m o] Aol e Mz AEEE T 2R ks *1

245 - 9t Fig 860] Lhehdt ulsl o], o] mEG|A §AT AloF 2712 A% Al Hb 77 7H

QW3S WA sh= A JUth whebA|, Ethernet o & 3 Aqtof whet of &2 ﬂﬂﬂﬂ’rframe rateE 24

T lou, T AE ereolg o] 24 S0l iyt

Figure 86: TriggerOverlap©] Readout ©.

2 A A, T o E A7k A4 Zef o] i
Wl 2e) 2 AEEE Fo ek 4 gAu, doldAE o e Behy o] g W
Slof 4] ofel 2 A i 2 97] A sk AU

Readout R E7} =& X| 7o v X = 4
ExposureTime 7-& Tt ©]3] AsHg Uk
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ExposureTimeMin: AF-&27F A4S 4= Q= A4 == A7
A
T

ExposureTimeMax: AF-8-2H7} A4 g

ExposureTimelnc: = & A7 ST AE QIS o4 AH 9] ZF

ExposureTimeMax+ 5 7} %] TriggerOverlap 4% (Off 2 Readout) 2 5o A At

TriggerOverlap = Off @} TriggerOverlap = Readout 7+2] ExposureTimeMin z}o]+= Al A R o] oz}
ch2 2|9k, AUtz o 2 BA|SF 4 Q)= ol T},

* TriggerOverlap = Readout?l 7%, k& AIZF ©9l= AlA 2kQl F71(5, o|n| 2] AlA 7 & 2}el
= Y= d et AIhe BASH TR U o] A keE AXE S22 AlA REof uhat
otEZRE dEtd o g 4 afo]l A2 2 SEYYT

ol | 7o, AL447} A5 ExposureTime e A 7}efla 4ol what 4] o ola) 450 2 27
CISIH

6.3.2 Dual Exposure

Dual Exposure 7]%—% T xyde s

3 VA 24T 5 Qo] wed) Aol BA2 A
1,]— 1:]—01=o]— _L]-OJ o 87

HB S A%l S TLIc ol Figure 870f Lefid o} 2o 2 A 04 readour

7122 © 2 oeDualExposureEnable 7|52 AFg3H 4= gl Ut} Dual Exposure= TriggerMode~}
ON.o 2 AL 7 TriggerOverlap©] Readout&f‘n A ALout ARR 753kt oeDualExpo-
sureEnableo] ONo|™H AcquisitionBurstFrameCount”’} At2}2] 11 A5 0 & 27 AA H 1t}

N

Psghct. triggert: of) 4w

Dual Exposure= 34§t TriggerSource’} A7 = 7-S-of7t A&
2 A~g AR ok
« A AA lLeE A|ZF EXPOSURE TIME 1-2 ExposureMode 1 7%-S w51t} subsection 6.3.40] A]
At g 2, 2|45 A|7F2 Timed T Tr|ggerW|dth7} = 4 954yt
« R WA wEo] W AA FZ-E I3 WAT TIME 10] B @3kt o] A7 5 T 29l Afo]
oA A 7He Rt 24 Al 7HA & YERE U T o] A7 17 Y
* EXPOSURE TIME 22] 7%, 7Fd|2t7t 21 ¥ 7 Al 4] readout 5£of & H A
Qo] WAYSH T} EXPOSURE TIME 2= SENSOR READOUT 11} =5t A|7F =0t 2]&H Ut}
o] X|zhe LAY T,
¢ T LB 5 WAIT TIME 271 A3 ste] 414 52 9 = WA 22 91 ©) 414 readoute] 7H5 ]
o}. o] A17ke LAY T,
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RE 14 A7 AAol ot o2 dual eXposure HEoA ZHkE ZH2t 535 flo oy
t}. o] ZHE& Al A AA(ROI, Pixel Format, Binning 2 Decimation)of wa} ©2tx] ™, oeWaitTime1,
oeExposureTime2 2! oeWaitTime2 7|50 A 212 &4 <54t

_—

|

»i€ >
b >

1
1
1
:
EXPOSURE H WAIT
1
1
1

A
4

A

EXPOSURE WAIT
TIME 1 TIME 1 TIME 2 TIME 2
SENSOR " SENSOR
OPERATION 1 OPERATION 2

Figure 87: Dual Exposure Efo]"] 2 =2} OJof| & o}l 2 trigger AT, AlA L& A5 U 7lu|a} Z2}o)
EAHY

NOTE: = 214 hardware tr/ggerh Z 2] T ZAA = WAIT TIME 2 o] S ofjat BRRISF 5~ 9l~1] C}.
WAIT TIME 1, EXPOSURE TIME 2 = WAIT TIME 2 20 BHAIsl = R E Ea] A A E—E FA Lok

NOTE: WAIT TIME 12 o &&]7o]{ 2+ AFgrof] upef et B Els 2-d3s] {dg/517] Llsf ol
H] A A|AH A A x] HFE R] 78 sljoF ShL T

NOTE: Dual Exposure”| 2§ 5}= -2, ChunkExposureTime-= EXPOSURE TIME 1] 47 = ZF
=, Exposure Time T =of] H7 % Z1)ak ZFA]gfL] ]

6.3.3 Trigger delay

2T} L E Aol 9] 71317t 013%% 4= 9lon g TriggerDelay 7]'52 AF&5to] AA Q] & 7|7HS
o 2ol U AL 4 A&

oAE ol 2P} 7Hr|et &S 5 B 3ot= EgA FA] 9 75‘%—2— ABZrof] HAJA 2. JFo] SHf
27] o5& 71‘ - HE E‘lol Al Al 2)3f) =31 = A] ehoHFigure 88 =) ] :
TriggerDelay 71 = AHE-Std] Itala 7hH|ehe] & Al7HS Z@QEEH ZH ON A7 £ 5] AH
o 4= QJ&5 Y tH(Figure 89 Fx).
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NOTE: -y 2] 7]7F Fofl 415 o 2] Eg|A o|HIEL Y7 Z o2 giz]goj 2ZFE]o] 47
H 2] o) HAPFH o Zlvet vlH= X o] 647]9] Ee]A (I E% Age = ol 1= &
Zoll= Eg] A7} £ 5] =] ok},
— s
Figure 88: 27§ 7} 7}u] ]E} L Z A7F Aol o] ZEE A, Qof| A ol 2
trigger A%, 7 7|7+ 9 7hu|ef Lo E A|7to] A H YT
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@

Ay

(YL
~,

&)

N

- Trigger Delay
—>»>

— ——— — —_—

Figure 89: 2 g7} 7} ]E} L AZE Afol o] EHEE A E. flof|A] ol 2
trigger 210, 27 7|3t 9 7} g} & AlZto] EAEY T

6.3.4 Timed vs TriggerWidth Exposure Mode
L= 2 =Timed =+ TriggerWidth= A& gt 4~ ¢l 5t}

Timed Exposure’} A=l 7.9, A A L& A|7HS ExposureTime = ExposureAuto 7]%-& AH-g-51]
A=,
=0 H

o] A4 keE AZF2 vr= 2]

S5F A o]l A

EEl

e

Sensor Exposurelime = Exposurelime )
AE =01, ExposureTime = 500usQ] 7-¢, o|0| 2] A= 500us &<t e =H Ut

TriggerWidth Exposure”} AEl 5 3¢, L= 2|4 A 7H2 HAf trigger A1 S HA 0] Z 3} EAgM T},
AR 2 A ol 2] A 0] AL, A = AZHE The} o] AN 4 &Ltk

Sensor Exposurelime = Trigger Pulse + ExposureO f fset (2)
7] A:
* SensorExposureTime2 o|m] x| A 2] AA| k2 A7+ T}
* TriggerPulse:= 2|5 trigger 41§ 9} 53 rct.
« ExposureOffset2 ou] x| AlA 7} H-& £ 5l= F712 ¢l 116 7|17k ]yttt

ol A%, Ftulete] B2 trigger BA7} 500use ZTH, A4 Z 0 mAI] 1§ 7o T dfjo}
se, 207] 1% AITHE 500us 2T ot LI,
Autr o wE QmALE ol Ao tat FetAul, 4 nfol A2 oA 44 HlolAR 2 529
Yk,

N
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NOTE: TriggerWidth Exposure”| 1 E] =] 752, ExposureTime Z == 5] 85 = Fofj A Z o0&
s ghc), o 2 B2 B0l urigger 452 A5o}E, 73] F T 29]9] 1 A]7H0] ExposureTime
HE Zro 2 Aghg Yk

NOTE: TriggerWidth Exposure”} 1 E/=] 72, ChunkExposureTime-2 ExposureTime I = oj
A= ZFS FAgF Tl

6.3.5 Image Compression

ojuA] &% Ve AAE T de FEA Gl o R 5T 4 AsUH

o E
01U111E ?L*é’?f}—‘:— A o] dE 2 m]of 07| o] = 9] Joka

— : ]
b= gro ARl fdls ARESh= Aol AU T IHHA Q1 oF S Hla& 1.5004] 2 Afo] Ut
o|u|Z] FFo] G JStxH o|n| x| Hlo|2E A 7|7} FolEo] TR} tHFof|A frame rateE =Y
Q5 Ut o] o|n| x| Hlo| 2= A 7|(k== A7 5 R E, binning ¥ decimation®} -2 7] g} o]n] %]

A2 7151 @AY G2 g FHo] A H AH oA ZHH 2te] frame rateE A|o]5}7] fﬂJ—E—?QHEHDe-
viceLinkThroughputLimit 7]%5-& section 6.1.2 & x).

olu]7] &2 &-J3}ste| H oelmageCompressionEnable utetu| B S A7t th. h5o] /42ty
H 72 ZE|& A5 o= oS5k, A o|r]%] Ho|2E A 7| & A4S, AFS 7t BE Y
z5 %%o}l:._% A Z27] 7k 2 frame rateE 2% gy} (DevicelinkThroughputLimit). Z3}2 © 2
dr ]S 7 ete] S8 e SR Y-

o2 et BE A2 ohFo] /2t A -f-ollut 7 ete] ofs Ahs o= P Yok AR A THE 7]
2 wpete] B R A g5t ok

oeMaxFrameRate u}}n| = o]u]z] Q=0 &/dotd 7-p-ofnt 7|27 @74 7Hseh 2o frame
rate2 F A5}, Ao o frame rate= o|1| 2] A A Q] & o olsf 24 Hh

NOTE: o|u]|z] =2 8bit 7 7|9 & zuiub z]glgl]cl: Mono8, BayerRGS, BayerGRS,
BayerGBS8, BayerBG8, Polarized00OMono8, Polarized00BayerRGS8, Polarized00BayerGRS8, Polar-
ized00BayerGB8 %! Polarized00BayerBGS.

NOTE: o|u] 2] ¢=-2 0eAcquisitionFrameRateLimitMode ~} oeLinkThroughput © = 5% =] 7
o.of] 2] 21 L]ch
T P = |

NOTE: o]u] ] &= o] 45} -2 Chunk o] El = z] 215 x] &k

F= A G128 Z-& Opto Engineering® GenTL producer (.cti)o]] F-& E]o] 91 © B2 &, Opto Engineer-
ing® GenTL producer (.cti)o] 2]E5H2] = A ETHE] AT E fofo A= o= siAIE AHEE &= Qls

ek,
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Fig.902 & oA E HolgUth F 7HH2t7} 1 Gbpso] tj &5-& F-f-5tal ZF 7|2k 0.5 Gbps 9]
2GS AFES 4= 5 YT (DevicelinkThroughputLimit = 62500000). ‘?}—i?— | x2 &5 FAS 5
Ao, 7 Zh ks dRre] i g Z 0k 7EA g et T ARt frame rateE B4 Y 4 54U

ImageSensor Camerabuffer SwitchEthernet Host

——
L =

T
:

6.4 Analog Control

of Aol A= A, B2l 2, ot 5 o] A9 ofd 2 T 7)%-g 2SR WS At

Gain A= Alole A E8]& ZFe =2 IFloat RW
Aol g et

GainAuto ZH= A9l AloJ(AGC) REE [Enumeration RW
ATt

oeGainAutoMin 2= AlQl &1 e]=0] shetghe IFloat RW
A Ak ot

oeGainAutoMax 2= A9l &g =0 Aotk IFloat RW
At

BlackLevel ofd =z = ¢S A =8]&  IFloat RW
o2 Aoyt

BalanceRatioSelector Aol A A v Agdych [Enumeration RW

BalanceRatio A e A Afd o] vlg2 IFloat RW
Ao gt

BalanceWhiteAuto AAF G 7F A= slo| E W A [Enumeration | RW
2EE Aojgth. Sol = WA

H]-_‘%o] ;(}Egg 11491,]1;]-
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oeGammaEnable Zmt B A48 A sHgy o} LUT IBoolean RW
7)%5-& wlgA st e Th
Gamma oA 73 o] Zimt HA-S IFloat RW
Aol ch
Table 23: Analog Control 7|5
6.4.1 Gain

Gaine ] %% oA & o]u|z] 7| =
JHY AA Al G834t ea] &
& %ol on| A Bf7]= Allel vl =5t

5] 2] E4o] A5k 4 &Lk

o171 1ol FA ghell 285 = 41 Aleddh
Lo 17<ET°11 FAEA 0 7 kS n| Utk Fig.910f A
Z7FotAITh Tt o] 22 Q15| =2 A9l gholl A& o]

Figure 91: theFet AlQl gho 2 &4t o %]

6.4.2 Slo|E WA
stolE WAL 7552 e Fvjete] 4] 7HA] A4 AUR, G, B)o] SHE 24T 4 LU
I 0 2 Al MAL A /A A 2ol to) AR ThE gEE FFUTE o] £ oful4] AA
7101 911 Bayer el ] 42 B2 £ R,

_q_

Fig 92(21% 1)) o] AA9] dHHel B4 RolFUTh el 2T 98 U, Hed
e )01 A e oL 58501 I SNl A 7 grol B 4 o) 8

gha w4k a7 ebg o

o] Ewt4/d& st flsl Al 7HA] Al Qg ol AAILE ATE A8 = sy
Rout - Kred * Rin (3)
Gout = Kgreen * Gm (4)
Bout - Kblue * Bm (5)
o] 2412 o westalr] 1af shube] A4k Y-S Ao G 4 L UTHLH o 2 el
Bayer EFel AlAfo| B2 1) A0 g Ab4). b Wb} w2 o] Sjo] 2 Wel & A kg
2ol & % gk
Rout = Kred * Rin (6)
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A A

# pixels # pixels

100%

—>
> >
pixel values pixel values
RIG|R|G|R|G|R|G
G|B|G[B|G|B|G|B
R|G|R|G|R|G|R|G
G|B|G[B|G|B|G|B
Uth. 0 252 sjo|E W
Gout = Gzn (7)
Bout - Kblue * an (8)
o 7] A
Kred = Gzn/Rzn (9)
Kblue — Gzn/Bm (’I O)

n} )9} 4 4|3} o, BalanceRatiol Koy D Kyue A5E AAT 4 900, Kypeene 12 149
Yk,

sfo] = Ml 2 Aahe] Aab Fig92(2- 2% T17)o] Lkt QiU th A A do] F5 b o] 5A% B
a4} oS hebgL o

Itala 7}elebe Al 744 A4 855 A5 02 BAAYT 5 e 7152 AT o2 $15) Balance-
WhiteAuto 7|52 &4 gl&jlo th.

BalanceWhiteAuto &1 2|52 34 A|A] Al oE_tuth: o] 714 o] A= &+t 7l 22 ofn]
Z)o)| Al RE AALO] W fo] =5 S| Mo]at= 7/10114\;]__

ufebA] gt sho]E W~ o o

* free-run H5< AR

S~

_n.,
o
_l::, L

ne, X tob
(0]

lor

ANE
=

+ BalanceWhiteAutoS &4 8} thHContinuous mode %= Once mode);

* Continuous mode At Slo|E WA A 0] 79 WA o] ¢z ¥ & BalanceWhiteAutoS H| 245}

- o T e AU
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Figure 93: 9152 A E|7] gk olu]x|7} BAH 1, Q2L Slo] £ Bel2r} WA AZlo] BAY

Ut
6.4.3 Gamma correction

(1)
047]/\—1 Vout .9.;
A 5] = 1]

Figure 94: v =1, v < 1 2 ~ > 19f tjst
avt B B X33 VRS ATalE o
NI

rL
i)
=)
iz
rlo
HT
o
o
<
k1
offt
e
_O,E
2
Jo
)
i)
)
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7 <12 o2 90| g WIS SIS B G YHFIDE, o] o £ RHo|H S
R O BT VR, 7 > 12 o £ 9 g 9IS YEoD B GIL YD, of
a7 9] ghe B R EAS BaT ) £

ey <1 2E8HSy>1

Ztu U TH(section 6.6.1 Zx).

6.4.4 Black level

BlackLevel-& o]n|z] o] R E mAof fafx]= 3| gl 2 FEE @ TA 7kl th

olm|2]of| black level gt-& F7}5h= 3= Fig.960] Lehd viel go] Il S| A& 312 2o} 3 1
Fo2 oA

#pixels

— E

>

grey_levels grey_levels

2oz oA,

Hir
rlo
=]
iz

g

tlo

Figure 96: black level& oA 5| A& 13

6.5 OE Auto Functions Control

ool
ﬂ
2
30,
i)
i
)

of Aol AE eF B A5 Al Alofjet HEE BE o] 29

—
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oeAutoTargetBrightness A A H 2AHE E 7]5ollA linteger RW
AFL 5= o|u]z] o] 2 dly] 4
(%)

oeResultingBrightness olu]z] o] AA| vt7] &H(%) linteger R

E

oeAutoDampingFactor A= Al W A = 7|59 lInteger RW
A E A FS =0]7] A8l
A EI = Alo] )

oeAutoConfidence A ARl W 25 L E 7|50 A lInteger RW
Apgots B3 gk 39
S| AH| 2 A £, Zho] 245 o]m] 7]
oFg o] A AR 9] 247}

7yt

oeAutoAOIWidth A5 7)5 A4 AFRE= el | linteger RW
He|(HA &9)

oeAutoAOIHeight A5 75 A4 AFREEE A9 | linteger RW
Lol(m 4 T9))

oeAutoAOIOffsetX s 715 Aol AFEEl= G99 | linteger RW
Ao 2HE 41 o T A(TA
@90

oeAutoAOIOffsetY 25 7]%5 Ao AFEEE=E G99 | linteger RW
Ao =RE 52 @ ZA(TA
=90

Table 24: OE Auto Functions Control 7]

6.5.1 OE AutoAOI

ExposureAuto % GainAuto= A T ojnx] X A& Area of Interest (AOI)o]|A] 2+ 4~
gl

A AR 7 o"l—: AE 7152 Width B! Height shetn] e 2 7 o F 4] &g L ¢fof] s At Y
T WA 75 Flgure 970] Urehdt viel o] H= FA A4 7|5 Y= 2 4 sy 24
2 A2 oA HAgEe BE G4 DS e, ohehA of o 2 ExposureAuto 2! GainAuto

AgEhE otg golghich
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A
oeAutoAOIOffsetY
0eAltoAOIOffsetX A
oeAutoAOIHeight
Ol
\ Y
| oeAutoAOIWidth .
[ ] AN | "D AN
FULL FRAIVI
Figure 97: 514] J91.& 2|5 Z S o BE B4 B4 TG th w24 492 Auto-
Exposure/AutoGain A4l AL dodg Heolgitt, o] glol o R(3| A Qal)o] WAL

A5 7% o4 EAEY

2 $]$F AOI= oeAutoFunctionControl 7} 12 2] of| 4] A S 4= Q151 Tt
Figure 97¢ #5H9, the = E8 AHEE 2 gl ok

+ oeAutoAOIWidth: 215 7)%50] 2tshe 1 o] u|(s}4 Tg)).
+ oeAutoAOIHeight: 215 7]%50] Fakshs g ele] ol(54 we))

+ 0eAutoAOIOffsetX: 215 7|50] Fatshe o] 21 © mAN(Z A o))
+ 0eAutoAOIOffsetY: 115 7]50] FA5HE 4] 52 & mA(HA )

T, 248 ROIZE A A9 A4 G4 Astela ol A7]5 Zo]7] $a), Figure 98¢
UFER 9} Zo] AutoExposure/AutoGaing: $13 & o] AOIS A o|a 4
Figure 980f 4] AOI(T}ghAl)= AutoExposure/AutoGain A4t AF-8-5 =
Lol A sk 24 B4 48 Y oIsel, ol 2] B A5

ALY -

7§ ©5tal, ROI(EZHA)
A2 75 A E] RO A
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A vffsétY
Y
Offoat \ A
OffsetX ‘ oeAutoAOIOffset
_ |0eAutoAOIOffsetX Yy
oeAutoAOIHeight
n:.igi’t
W at:
Y \UL
= S
oeAutoAOIWidth
KI‘\
o Y
- Width -
|l N | "D AN
FULL FRANM

Figure 98: AOI(m}&hA) = AutoExposure/AutoGain A4S 913t I 9-S A oty o}, ROI(E:
A A A5 9IS AT 4 BAL HE D AF /)5 BEA FAH

6.5.2 OE Autoexposure/Autogain
I Qo & A|7HS AP O] & &= QU7 tiAFe] 21 o] AJ7tol| what WSl 79, autoexposure I
autogain 7152 AL8}] 93 27 %710] Ao} releb AL U] ALE FAL 5 U

Yy},

o
i)

|2 S0, Fig.99& A HAA Q: H = A]
AUch gurd oz o 2o HA A7 o man
=, oeAutoTargetBrightness ]%Oﬂ A u}o]urg}o 50%01] oot Wt 5 au Zh A st 2
SlerUich. WakA Fig 9904 & 4= gol, H 5|4 #Hl gro] B Y] 1279 EdeleS AgoR
ZA =]

L& Agtol A&A 07 A H= 22 WAISH ] 915l oeAutoConfidence 7|52 & 54 JAIRt= A
e 5 A5tk o2 Fo FuelZo] AL ol Fel WEol] ° UztshA|w, Ay 314 Y sk

A Sk 7-F-ollvt &/ sk Y thFig. 100 &%)

autogain/autoexposure oF112]£ 9] 22 oeAutoDampingFactor ==& 55f =AY 4~ 3J5Y
o o] wetr| B O] W2 g o &2 SH A& AlS sk T S E o] =24, ‘ﬂJEHE E2 A2 d1YES
P} S AT BT 54 e 2 LU HHFg 101 )

Zmy 57301 ZA| 2 °JOP 171 eldle 2457 1ol 11 & Alte] B th of' 9o

-r‘ﬂl

4R ofojd 4= 95yt

7142} frame rate 2] °J 1] or 71
dare|Fo] ALt e E ATHE Aljtoh 4 F J e E A

o] /g=o]
o] %—%’f% "}7)5}7] 95f, autoexposure &
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grey A
levels
255
127 ----- -
50
time
Figure 99: autoexposureZ} EH431E A9 A7t Ax}o] w2
Ho oA ) grol Wk
grey grey
levels levels
255 255
127 femmmyPios et s 127 fososiosssoscoioocioiillosiiiiaiiioiiiiiiiiio
50 50
time time
Figure 100: &5 3 W50 2 QI3 L& A|7He] Z|&A Q) (Y& I 8)S Fx vV 1
o] confidence 412 715l £ 8 EY 4 AFUTHRLEE T19)
7He A 4= 95U tHS, 2+ oeExposureAutoMin 2! oeExposureAutoMax): ¢f| E =©] Fig.102
oA Hojz= AAE, Ydl= H71E flofl 283 & Al7to] oeExposureAutoMax gLE o & 7%,
32 3 o] et 4= gl
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grey grey
levels levels
255 255
127 po-f-mimof e e 127 prmmmmmmmmme
50 50
time time

Figure 101: W& damping factord] %991 1) 432 59] So] Mg A%Fo] I
A 4 913, &2 damping factord] 799 2% 17) ¢ Zo] P A o] et st

AR

ol o Aj7ko] MR e 4 eyt

gr‘ey A
levels

255

127 fommmmmmm s

50

time
Figure 102: oeExposureAutoMax7} A4 H -9, 1 47|
ol weahx] 3t 5 QA 71 o] x| H]o] 7}u|} frame
rate®] Z4g 9e 5 syt

6.6 LUT Control

o] HE 2] 7552 Look-up table (LUT)e} ¥l 752 Ayt

LUTSelector Alogk LUTE Aglsty ot [Enumeration
LUTEnable A= LUTE A sty o IBoolean
LUTIndex AERE LUToA] A2 A2 lInteger
(L ZANE Al Pyt
LUTValue LUTSelector= A== LUTS] lInteger
LUTIndex SH=of A ZFS
grekety ot
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Table 25: LUT Control 7]%

6.6.1 LUT
LUT (Look-up-table) 7] %S AH&-3H B4 e ol A ghe A 4 gLtk LUT gJelo] 54 24
A0S A2 B4 A gros A 5 gV FUT 84 Y e bl BE AL S

upAlo 2 Hal g,

Fig.1030f| et 2| 25 e A A @ A A Z1ef Lof| A= LUT7ZE 28 %2 ¢hot = 2]A o]

A2 gtat ST CHol: S 2 127:8 LUT Zol A 127). & T 2 Tl ol A
w5 A ghol 127 vjikel WE BASHIE olul A9 A9)E 0@ O 4AE 7, o
2L 2558 4) 2 A4 H U

Fig.104% 0|4 & wigke] AntS HolF Ut

output output

255 |- renmemmn e 255 |--nmnenennes

255 input 255 input

Figure 103: 5 717 uH2l9l 9152 A 4 9
0Ex2 o7 YAE A4H A

I
Mo
—
C
_|
N
2
ofo
it
A
[o
o,
o

Figure 104 9152 LUT/L 2 §517] 942 59, 0252 o] 43 288 49

At 7)ol @43 A9 LUT= AR 4= 15U th(section 6.4.3 3Fx).
Itala View©] LUT uprg Atof] thgh ZRARE U-8-2 section 4.7.45 ZESH4 A 2.
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6.7 Color transformation control

Color Transformation A/4-2 &Fx] o] M4} Mgk} B E B E 752 AP gyt
ColorTransformationSelector t}oFst Color Transformation [Enumeration RW
715l eJsf] Ao} &]+= Color
Transformation 252
Mgt
ColorTransformationEnable A& = Color Transformation IBoolean RW
B ES Pstehct
ColorTransformationValueSelector = A&8% Color Transformation [Enumeration RW
REoA H2d et P9
Gain A4 == Offset2
et
ColorTransformationValue H3 31 Y] A= Gain A4 IFloat RW

T Offseto] & eI Th

Table 26: Color Transformation Control 7]%

6.7.1 Color Correction Matrix (CCM)

o A FAEES AE 2L ofele 4 gt o]n| o] AAfe] shulet A4 We 9 Rolw ke
ol njel ch2 7] o Eeiy ok
2L oSl Aol Mol et th2n e, AHG AN FALE @] 98] A4S B Ao} s A9}

Ay

N

=

EN o

Color Correction Matrix (CCM)= th53} Zo] A|Ql/ @ mAlof| 2F-8-6Lof o|m| 2] 2] &8 MAt-Z 24

% glguk

R’ Gain00 Gain0l Gain02| |R Of fsetg
G'| = |Gainl0 Gainll Gainl2| |G| + |Of fsety
B’ Gain20 Gain2l Gain22| |B Of fseto

o714 R, G' 8 B A E) A A5l R, G 9 B HAEX) ghe A ;LI
Gain} Offset AL§ 217} 2687 WA T 5 QAR 22 0] 22 Bao] 42 91} Itala View] 4 A1
7bs 3 uh AL} o] m] Aatele] gl o] AelHelold Hake] B Paragraph 4.7.6% FE5H4
Al Q.

A R WYL A B2 7 ATl AEFU Tk dlE Sof YUV
RGBOlA YUV 414 B7ho 2 Agksty] 91e SulE AL S Ao

Y 0.299 0.587 0.114 R 0
Ul =1|-0147 —-0.289 0436 | |G| + |128
|4 0.615 —0.515 —0.100| |B 128

CCM Alg=2] AH- st AL section 4.7.65 X SHIA L.
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o4 59 why
itala 7peflebe £Ht2 A4} AalEaolde S5l Itala Views AtRalo] the HAE ST 4
ol

6.7.2 _O_u]-_E_ /JM]- a]

1. HAe 2%& 4T T, Horizontal line profile F(%} sl 7d)& A1es}31 color checker o}
o] 84 % Zhut T ksl ROIE 1Y thFigure 105).

Acquisttion FPS : 7.6 Display FPS: 7.5 Bandwidth : 833.7  Frame ID:66 Timeout: 0 Aborted :0  Incomplete: 1  Image : 2464 x 1848 Type : RGBS X: -1
4 I ——

Horizontal ine profi

zZ
wretA] o] &helst A 2= 5] ExposureT/me 2t} Gamma e Z:Zfﬂ,ﬁﬁor U tHFigure 106). -4
= Ak Do g o) BAl ghe oju]x] EA] sfd o] 9 22 shtie] EAHL L.

3. =M ajdo] 2xrtE2 A £A = 5, BalanceRatioSelector 3 BalanceRatio 7|52 AH-g5fo] wH7HA
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2 kA o o] Lot A e Ay o
o] tA| of| A= Balance white auto ]%E AHESEA] E Al Horizontal line profile -2 A4 2 U H
g R, G, B 4l0] 7|7 sfo|E M A7} 215 43U ch(Figure 107).

4. o)A Itala View®] Tool ofj'dof| Ql+= A& PHAE AHg-sto] A4S e B eo]ldS 3
Yt}: Color Correction Wizard 0] 2HFE A2 2] -2 Paragraph 4.7.601] A x o] Q15U tHFigure
108).

e H o] do] et B™H Ay Figure 1090f Yebd oh2-3} F-AFFH o

]

o
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lorchecker

PS: 8.3 Dhs ! Bandwidth :910.2 Frame ID:125 Tmeout:0 Aborted:0 Incomplete:1 Image: 2464 x 1848 Type: RGBE X

zontal line profile

Figure 106: A4}
Hﬂﬂ&gﬂgﬂﬂ = Exposure Time 2 Gamma 7.
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Opto Engineering [TAS0-GC-10

Acquisition FPS : 8.5 Display FPS: 0.6 Bandwidth: 9243 Frame ID: 487 Timeout:0 Aborted:0 Incomplete:9 Image: 2464 x 1848 Type:RGB8 X:-1  Y:-1 F
I EEEEEE———

al line profile

Figure 107: A} Mg B gf|o] A Ax}o] Al HA| ©HA|: BalanceRatio 7152 AH85}
53 gl TRatel FoA A 7H2] A FHo] BE FAES WIba) 5l v
Hd= =4,
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Color correction

lorchecker EEEER

S
Apply

Informati

t the d

the image acqu

Point the camera to
that its o atch

4, The color checker should fill the frame as much

ct button tt calibration.

8. Wait until the end of th

*InitCCMCalculation™
*AcgMeasuredColors*
*CCMCalculation®

HCOMICaH

Figure 108: A4} ZHa] H g o] A A z}2o] Y] A THA: Itala View2] Color Correction
Wizard % 21850 obglAte] ool meh A e B ao] 4 4.
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Opto Engineering [TASD-GC-1

Jlorchecker EEEEH

Acquisition FPS : 8.6 2 Bandwadth:940.0 Fram F limeout:2 Aborted:3  Incomplete : 44  Image : 2464 x 1848  Type : RGBS

Horizontal line profile

Figure 109: AiAF © 2] Az} 2.9 A 2} E,
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6.8 Digital 1/0 Control

Digital 1/0 FHE|+= tjH}o]
olH, 72 H E7E 7
Zehgych,

LineSelector

LineMode
Linelnverter
LineStatus

LineStatusAll

LineSource

oeDebounceEnable

oeDebounceAmount

oePulseGeneratorEnable

oePulseGeneratorPeriod

UserOutputSelector

UserOutputValue

UserOutputValueAll
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>
™ fol 8 | 4o
N

DR
ANxNA B HArm &2
AT E diAR— o
Z2] A5 Wo] A4 AHE
Aot
UserOutputValueo] 2]3f
User Output A AEH S HIEE
Agghch
UserOutputSelector=z A&}
B|E 9| 2+ 43Tt
User Output A AEH S HE
H|E ghe g

o|»

i

22 M52 Aolst o WaT 7152 it o]
Aol B} ALEAE 1A st P& HESH 2 A4

[Enumeration

I[Enumeration

IBoolean

IBoolean

[Integer

[Enumeration

IBoolean

IFloat

IBoolean

IFloat

I[Enumeration

IBoolean

[Integer

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW
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UserOutputValueAllMask User Output | Z| A~ E of 227] lInteger RW
Zof] UserOutputValueAll 2
A5 groll 283 27] nhAAE

At

Table 27: Digital 1/0 Control 7|5

6.8.1 Input Stage

949 110 B2 42 EdA A% U 575 2292 93 LR Aa] Aol mgE] 9
Yrt,

>

Polarity Debounce
inversion stage
DIGITAL | TO
INPUT FPGA
l/v
Polarity
inversion FROM
DIGITAL FPGA
OUTPUT
Pulse
generator
K I
adj. time
Figure 110: TJ & 1/0 AH|o]|A] A .
Linelnverter 7' 42 Eg| 7|7} active-low 22, = S}7} of| 2| & ZHA|dl|oF 5= 7 A 5}sloF
Ut o] 752 5718 EFol = A gHUh

6.8.2 Debouncer

HubeAE 91g Ed7] 159 o] =, Aol )
olelgt HAlo] O] e EA o[ MlES fuIg 4 9]

e
filo
rr o,
)
i)
N
do
%
it
X
it
N
or
o
i
T

Fig. 1112 teheA] 2210] 52 91e)8 ey,

TDEBOUNCE(GenICam E g]o]| 4] oeDebounceAmount= = E)Ht} &S 9l AL AFdlojAg
Felo] AR, o] 71 2T WAL fad A0 (.

01 2 A7} ARl 2] opd 2] & wets)r] Aol oeDebounceAmount} S AUSGH AJ7E 74 o] A 3}s]oF

PEE, o] AH|o]A]+= —”‘EX‘QEE A2 A& LAY Y
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NOTE: t]u}-2 45 g 3fol 2] H & 2] ¢1 7|5 oeDebounceEnable-S ON© =2 X7 sfloF glL]Cf.

NOTE: Zd ¥ 9] gl o] 1 n} J-&-5 Ao} 7] Yo} 7] A 0 2 1 s 0] 117 tHf2A 7] 7ko] g-4F

2. ggr)

A
Digital

inbut Toesounce TbEBOUNCE ToeBOUNCE
P —> —> —

N | | t
AT < Tpesounce ' AT > Tpegounce AT < Tpesounce
N |
Processed 1
signal |
T?DEBOUNCE
—
=
Figure 111: tJHF--A] 52+ 2], oeDebounceAmount H th Zre H A= B QoF Anfo] 32

ARE, g 7 HAE R Eﬁj a7 A5 g ZakE o

’53, o]z gl el tigh ¥ EfA Aade " oIVl At #7F B viAYEs 849

ol

2~
n

oeDeglltchEnabIe 7150 @AStEH, A4 22 %] 32+ oeDebounceAmountX o} ZH-2
F "9As e FAYh f22] 2] A o] A= tjH4](oeDebounceEnable)7} 2/ 815 75-¢-

=2 dlo
e 1o
ot o

21-6‘1-]4 D]» E]
Fig.112%= t22] %] 2202] 715 928 Rolz U

NOTE: 0] Z2] 2] 7]7F SFAF C]HF& A 7] 7Faf Q) z] skt
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A
Digital
. g t TDEBOUNCE TDEBOUNCE TDEBOUNCE TDEBOUNCE TDEBOUNCE
Inpu -« -« -«—> <« -«
_________________________ L\ Vi
1
| L | | t
| [ | |
l X | l
I L I
| A |
A } AT < Tpegounce ' AT > Toesounce
| |
Processed ; w
signal | |
| |
Toes Toes
DEBOUNCE DEBOUNCE
| |
| |
| |
l l _
t
Figure 112: t] 22| #] 52 ¥12]. oeDebounceAmount® t} %2 S0 Higk Qld AL EX

==Y
a3 A= tF Qcﬂ 7% Hyrct. =2 LOW ArEj 7} oeDebounceAmountEE} Q) A%
= SH oAl = fract Ao g A2 Ha, A" A= of whet LOWE Mgyt

6.8.3 Output stage

2 575 A oe 270] 359 o TS
)9 2§ B2 A7) Fol A AEE 2 gl
ol golm, 3 WA Ao AL A Aot 2=
Aol W2 w2 gy,
oePulseGeneratorEnable 7] 52 LineSource X 710 =4 o] I A A X 7| S E 8] 435}, oePulseGen-
eratorPeriod 7|52 2E}9-& HA S]]

B A " Ao TimerEnd, CounterEnd, EncoderOut
of. F wA gAle] e WA A% A7 HEE 4
=z
T

7] Shopghgt 2] 5l o] &eo] B tjute] 27}

ol

%
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6.9 Counter and Timer Control

o] Aol 7k H 2 ero]M o] Alo] W B E 3 BAH BE 7)%50] 1}

CounterSelector
CounterEventSource

CounterResetSource

CounterDuration

CounterValue
CounterReset

TimerSelector
TimerTriggerSource

TimerDuration

TimerDelay

TimerValue

TimerReset

v1.19 - eng

TS 71=E & Ag gyt
7I2HE S7HAZE &2 oHIEES
A=yt

JIeHE 27|31 AA AT E
A=ghyct

CounterEnd o|Hl E7} A Al 5] 7]
A7FR] 0] 2|4 ATHEE= o[HIE

2y Aggy e
AeE L H o AR gt AAY

it

Table 28: Counter and Timer Control 7]%

A5lo] et

[Enumeration RW
[Enumeration RW

[Enumeration RW

[Integer RW
[Integer RW
ICommand RW

[Enumeration RW
[Enumeration RW

IFloat RW
IFloat RW
IFloat RW
[Command RW
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6.10 Encoder Control

o] Aol =] H e o] Alo] W LU E AL 4% BE Y]] o] gt
Azeld e 59, 519 9 AnE dxdetne gy

EncoderSelector FAS A FHE Agshl ot [Enumeration | RW

EncoderSourceA AT Ao AAR ALRSH IEnumeration = RW
A5 Adg o

EncoderSourceB AT B Ygelo] A~ AESH IEnumeration = RW
A52 Aughc

EncoderMode AFC 7ISEZF A g o] [Enumeration | RW
)= FourPhase 2 E T 2] g
gE| gl o] gl HighResolution
BEE AbgaHeR] Augc

EncoderDivider 7Y &8 9A AT E HASH= | linteger RW
o MR A Zohigs A5E
A gt

EncoderOutputMode alF o Qe Ho| A7 -8a3sH IEnumeration = RW
e 23 A5 AL 18
27 gt

EncoderValue AelE T o] 9% 71E @A]  linteger RW
Zhe a7 Ayt

EncoderResetSource AFCE 27|53 A A AT E [Enumeration = RW
Aefgct

EncoderReset A= dFGHE AT E o]z [Command RW
=718kt AR o

Table 29: Encoder Control 7]%

6.10.1 Encoder interface
ltala= =529 oA Y EL]E}aoﬂ gk 2 9l ),

A2 A7 o] AB WL Itala 7h|2te] #EA 12 Wol 94
A 7] AFoF-2 Table 79} Table 5.10] Lpg x| o] 914U th.

u
ol
30
)y
i
k)

itala A5 QAE| o] 0] 24 Qe Fup4L oF 30KHZ YU T
ol 2 A 5|2 o] S A7 R,
3

3:‘,
mltl

g ety g o glon, FypE oz g7

~{o

NOTE: 9] Fu}~7] 32| AFQFH L] =2
=] EL,’E-] Z Q& 7] HrAISF 2~ 9l T},
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6.10.2 Encoder output mode
EncoderOutputMode 7|58 t}-& T 7}2] L% B E = slhuE AeighythFig.113 ZHX):
+ direction mode: Il ¢ 9x]+= St HigFo 2ot 719kt
0|5 o] M =W o]F W} i)
o] Aol M= A} o] F o] A= A] kST

o

* position mode: 157 ] §]%]= gH o 2Rt St
o5 ol AW o]F ko] vhA] M7 E wi71A] A2 H 7H-E 7t 4-sh7] Aty
o] Fdo A= Ak ol 5ol ALHHU T
™ .

Object position [0[1]2]3]4[s][6[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]7]8]9]10]11|12|13|14|15|16|17]18]
(oot Nastey [0t a5 e[7[c - [ [ [-["[-[-[ e[ wofit[s2[13]

Figure 113: 939 &5 9] F 71A] -5 R =: (9] 19) direction mode2} (ot} 13) position mode.

6.10.3 Encoder mode

N2 FHLEE T b P02 FNRAT 5 sk

+ High resolution mode: Encoder A &+= Encoder B %13 9] &t
Ao E(S7 E= Fa) gy

/JH skl tisl] 12 H 7h2-E 7t

ol

l

+ 4-phase mode: o 17| Afo] (%, 00-10-11-01 A| Anteho] s} A5 e 712.€7} efo] £
(27} B ga)gu

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 114: 9l ] R =: High resolution($]) vs 4-phase(o}&]).

v1.19 - eng 136



&=

OPTO ENGINEERING
Itala | AF8- 4174

6.10.4 EncoderValue =3 71&]

EncoderVaIueh 00]|A] 65535 ¥ 9] 2] oF4~ ZFelu )
Fr &8 nrot p05|t|on mode = b 4= 72 EncoderValue A Atof| A oJuigk o]50] 12 HY
E}. o] o eprtE S glon g, Aukek o]l= A] Fig.1150f Uehd A H el At 7} 655350] 4 002

= 23
o] *1‘%32011*1 e} o] o] grh2 7] Palsl A ehow Adielols WA UAE 4 g
EncoderDivider”} 200000 2 44 & T} dA & ILHTHY A L.

T3t EncoderValue”} 15000, = EncoderDmderEE} Zr8 Zho] H| e = 5= A A 40] oJHeF AElS
13 A] 2. A7l o]5o] A7l =] EncoderValue”} EncoderDivider(=, 20000)¢} Zrotd wfj A%
gloj2 T E Harp Ay o
%) g AT WA A sl 9 thg 20| FEE ook it

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

@ 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 115: 2372]o] 2 B2 A oA WA ARe o]5o] 485 o] EncoderValue 2] 4|
27} EncoderD|V|derlﬂ_E} ‘40}1‘\4\:} O o2 A7 o]5o] E45H EncoderValue”}
EncoderDividere} Zrobd wj Aspejoj A AT A HU Tk

6.11 Logic Block Control

Logic Block Control A1 4-& Logic Block 8 49 9]¢t 415 Ao W A7} fede »rd 9l 7] 58 Agt

Yrt,

LogicBlockSelector T4 Logic Block2 2| A gyt [Enumeration = RW
LogicBlockFunction T4e Logic Block®] Z3} =g [Enumeration | RW
F52 Ayt
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LogicBlockinputNumber Logic Blocko] &4 415 12 =& | linteger
g

LogicBlockinputSelector A SF Logic Blocke] 91&81& linteger
Ao}

LogicBlockinputSource Logic Blocko.2 9] 915 A~ IEnumeration
A3 et

LogicBlockinputinverter A EH Logic Block 948 A IBoolean
A5 7} A A g o

LogicBlockLUTIndex AR E LUTo A A2 X2 E o] lInteger
Qe g Aol

LogicBlockLUTValue AE = LUTS] IBoolean

LogicBlockLUTIndex &=t

AT gL AAL S
LogicBlockLUTValueAll LogicBlockLUTIndexE FA]stal lInteger

ghE1o] Lo g AgH LUTY]

HE= =9 HE g2 A8dYt

Table 30: Logic Block Control 7|5

6.11.1 Logic block =&

AND
INPUT A ——>——
[_Jor \ OUTPUT
INPUT B ——>—— /
LUT

Figure 116: logic block Al o] T3l LA,

logic block &2 F2 F 712 o8 3o et &8 A& A4 ske d AHE Y
o] E5-2 Al 7HA] thE =] ot Y thFig.116 I =)
« AND: T ¢ o] B 5 HIGH?S] 3% logic blocke] &2 o] HIGHY Yt}
* OR: 5}t o]/49] 2] o] HIGHS! 7% logic block®] &2 o] HIGH] Y TtF;
© LUT: ARE2ZF LUTS] A 25 AHG-EA 2 4= U Tth
JF

it = flsh ol 5] dElof vHd 2H oA = 2otE o] 5 U
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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 31: LUT ZHA] o A].

6.12 Action Control

Action F E]+= t]H}o] 2~ 9] Action Signalset T E 2= 7]5-& A

ActionUnconditionalMode 7152 Aol Ajdo] d S o [Enumeration | RW
action o] A= == Fx4
action g REE &/t

ActionDeviceKey tjuto] A7} action = 9] lInteger W
FEAL AT JuS ot
tjHtol A 7)1 5 AlF Ut

ActionQueueSize scheduled action commands [Enumeration R
79| 27] gyt o] St
S8 A t71E o = F
scheduled action commands

22 ey

ActionSelector F7} Action A& g3 Action | linteger RW
Signalg et}

ActionGroupKey tjuto] A7} action T2 EE lInteger RW

H A 2] =41 A action®] 87
AALSH= Bl AR 71 E
Ayt
ActionGroupMask tjuto] A7} action T2 EE lInteger RW
HA|Z] =41 Al action®] §- 84S
AAste o A8 nha g

A g

ftjo

Table 32: Action command Control 7] %

6.12.1 Action Command

Action Commandg AFE5HA oo dl U ES] T o] 3ht o]4k9] Gige Zhul|ate]l A o] SAof oaS
EqAT 4= Jl5Yth Action 415= A|AH o] o]f Ul HEL]IT 2| 9] JoF& ¥7] wfof st=Egof
EQAAYE BE tufo]AoA F7] & o] ] grot, A7t tHfo| Ad FAlof EohR] ¢r5U Tt et
action & A8t Zelebg E2)75l7] 918 %71 sh=glo] A2 lo] ol e ul ehlto & At
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2 Ea|Ad 4 95U T3k action B8 Eal7s o lute] WEnh R E sluate] A4 E R ohE
Fhalete] AxE o] ErjA KT B 382 YUt

Itala 7}w|2t= Sht©] action 8 g2 2| st & A8 A}+= ActionDeviceKey, ActionGroupKey, Action-
GroupMaskE 4 4= Qls5Uth 7helehs H 8 AR 7F /4 action F P YA|oh=7] gl &
EdjAZ AAZ T PHL sht X of g Hufo|lAg EajAsjol sHox] offe] otet GUAE
FEHRENAE REZ LT S Gy

7t gte] Ev]A 57]14-& 3FAFA] 7] 21 Scheduled Action CommandsE AF-&-djoF U TH6.12.2).

6.12.2 Scheduled Action Command

Scheduled Action CommandsE AHEoH Ui % T AW L 2 n]gf o] EA A|7to]| sht o] AHe] T
Hpo] Ao A Eg]A HAS AT 5 AFHTH FAe T 7HA] 87 A2 PTP 7]5 2/ 31 2 7| 2fet
PTP ufAE 25 5712t HTH6.20.1 & X). o] 2710] TZ5] 2] ¢F o™ of|ofH action 2% o] A 2] =] %]
syt

of|oF5l action A|o o}7 B2 & A 5t= &5 tho|of LRl Fig.1170f L&} 9l 0w ofefjof| A 2}A| 5] A
gy

AH&-2L7t scheduled action& 7-56HH 7| 2h= SEES ]
A x)5H=2] &Ittt 13 thS scheduled action®] €] €] 17} 77 Q1 -2 actiono] ZA] 4 2] 5]
1, O8] o stEgof action A|ZF ol 7Y 9] Zol= 40122 Xt 47 2] scheduled
actions A& 4= AFUH 771 7HS 3 B¢ 57 H 82 FAIE U Action BFIARI 7L 2 A
PR T 2 AL ot 2] ol A A A % 11 Exposure Controls Rt StE|o] Eg] A7} o] A EF U T

5ol % BRI 3 action 0t

it

/ \ ACKHIAI A7k 84 A4 7Psst e AL T
) #eeum
/ne o\ - GEV_STATUS_NO_REF TIME:
new scljeduled 7}“113}01] U}iE1 %%j—q— %7] —T_il-% %——‘Z— }\]ZJ—
o] glZruich. loFEl action &3] 5%
o4t
1123 (4

* GEV_STATUS_ACTION_LATE:
Ziel2b (Hufo]ls Blagln J]|EoR)
K / A9 et Bl27} 9= scheduled action

B 45T

* GEV_STATUS_OVERFLOW:
BAUE {7} 15 2 gejeld Hutol

\_ 27 A S % e acion B
s~ XU

T AxHE

Figure 117: Scheduled Action Command &
= tholo] 17,

scheduled actiono] 414 =% E272 $)5] 742 uf =90} A2l 18] WAISH= sh=glo] 4
mol 4 BAF
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TriggerOverlapo] ONQl -4 le& AIZE L 5 Ao]2] A1 Alte] B 2 &
2 9ton g Scheduled Action& AH8-5tE 2t TriggerOverlap©| &
A7} H E5UT

o I
4
A
rO
o

6.13 Event Control

s
>

Al o] &
=13
=

Al

1= SAE ofEe|Ao] ol tigh o|H
3
o]

E LS
SAE offZ Ao Aof &2]7] Yl HEEE=
o g §AE ofZg|A oMo tHto] A 2] 9]
th. WAl H] 1 9] AdbA o] ARR- AL = Huo]o] HE
7 4Ye 7|thels S AE o Za]Ao] At

H

-
1—

=

rZ o r]r

E
E

=

=
1—

£ 909

N

==

[}

EventSelector= A|o|g E7 o[HEE AUt o3, 2, I/0 21}] 5 bt o[ E A7} Qs

Yt
EventNotification> EventSelector= HEH Y5 o|flE T4 Ud5lS EA3 = v S5
o] AF&-g Yt} EventNotificationo] Off = 47 79 HEH {3 9] o|HIET} A =] d5UTh

EventSelector 7] 80] LA H 7} o|flES] tja] 3 o] 22 714 olflE A¥7} 7)%0] glgict
o T

(¢l EventExposureEnd). A|o] o Z2]70]d2 o] 7|52 o8l o[ E &Y A A2 TS = o
55 528 5 U o] 447 o[ME 715 g AZ A oMIES AW 16 AHa} 2hS
shakgtu o
EventSelector SAE o =g Ao] o & [Enumeration = RW
oHl EE Aeigt Tt
EventNotification AHE oM E ¥HA) A] SAE [Enumeration | RW
NEeA o] Aol et Al
2749} Ei= B ety
EventExposureEndData ExposureEnd o|Hl E 9} e & ICategory -
+ &/45 oot 7HH AL g
EventFrameTriggerMissedData FrameTriggerMissed o]Hl E ¢} |Category -
VAT RE S48 Falol
7pel ]
EventFrameTriggerReadyData FrameTriggerReady o|Hl E ¢} ICategory -
BlE RE 548 ws
ik
EventLineORisingEdgeData LineORisingEdge o|HIE ¢} =A%  ICategory -
R &4 Zotste 7HE ale
EventLine1RisingEdgeData LineTRisingEdge o|HIE ¢} =A%  ICategory -

BE 54 T 7}

o
kd
L)

1l
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EventTestData
EventAutofocusDoneData

EventSensorTemperatureData

EventEventLostData

oeEventLostCounter
oeEventLostCounterClear

EventBufferFullData
EventBufferReadyData

EventTransferSkippedData

6.13.1 Exposure End Event
o] o[l Ei= tto] A7} Shte] el q(

EventExposureEnd
EventExposureEndTimestamp

EventExposureEndFramelD

Test o[ EQt WA = EAS
Z3tete 7he e
AutofocusDone o|HI E ¢} 2 &
RE £4S xitets 7hE e
SensorTemperatureData
olMESt Y BE £4S
e 7t 3]

EventLost o|HIEQ} THAE R E
£/& Eetst= 7hHaLe

it

ol £ o} hel
W= &8 w7 12
TransferSkipped o|Hl E ¢} &
RE &£A2S 3stst= 7HE| 2]

Table 33: Event Control 7%

T 252 A= o A4
Exposure End 59 o|HIE Q] 11§

A dekgh
ExposureEnd o]Hl E 9]

Ef Q] A BRI S Hbg}oh
ExposureEnd o|Hl EE A4 SH
e A(FEE olu|A)e] A4
AE2E uhghgh ot

Table 34: Event Exposure End Data 7|5

6.13.2 Frame Trigger Missed Event

o] o]l E = Fulert 4

el v+ B2

v1.19 - eng

ANE= EAANSE
E g A7} WSt Aol Yol 4= Q)& th

[Category
ICategory

ICategory

[Category

[Integer
ICommand

ICategory -

[Category -

ICategory -

Hyrt.

[Integer
[Integer

[Integer

e 4= lof ER| A7 wetE i A dEYth =
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EventFrameTriggerMissed Frame Trigger Missed 3 lInteger R
oMl EC] 1§ A EAE
utslshy ot
EventFrameTriggerMissedTimes- | Frame Trigger Missed ©]Hl E 9] lInteger R
tamp Etel ~ 8] T = ubslshy o}
EventFrameTriggerMissed- Frame Trigger Missed o|HIEE [Integer R
FramelD A7 A (E= ofn|A]) 9] Al

AEAE v o

Table 35: Event Frame Trigger Missed Data 7|5

roser | L 1] 1]
Exposure s
Readout >
T T Event: FrameTriggerMissed
TriggerReady R

Figure 118: FrameTriggerMissedEvent

6.13.3 Frame Trigger Ready Event

o] o[fl E= yufo] A7t | A AJZFZ Sl ER|AE AR FH7F H oS o A HU o
EventFrameTriggerReady Frame Trigger Ready +3 [Integer R
OS] 1§ AHAE
shergh ot
EventFrameTriggerReadyTimes- = Frame Trigger Ready ©]HI E 2] lInteger R
tamp Ehe A m e vhelah ok

Table 36: Event Frame Trigger Ready Data 7]
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Trigger |_| |_| .

Exposure

Readout ,

TEvent: FrameTriggerReady

TriggerReady |_| .

Figure 119: FrameTriggerMissedReady

6.13.4 Line 0 Rising Edge Event

o] o[l E+= Line 00| 45 | 27} 22 wff A Huth

EventLineORisingEdge Line O Rising Edge /-3 o|HIE® lInteger R
16 AEAFE wrEkh o

EventLineORisingEdgeTimestamp  Line O Rising Edge o|Hl E 9] lInteger R
AT S vhahg o}

EventLineORisingEdgeFramelD Line O Rising Edge o|HIEE lInteger R

AT T QY(E L o]mA)e] 3
A2 g T

Table 37: Event Line 0 Rising Edge Data 7|5

6.13.5 Line 1 Rising Edge Event

o] o[HI E= Line 194 A 27} =2 v Bt

EventLine1RisingEdge Line 1 Rising Edge -7-3& ©o|HIES]  lInteger R
g A wrekgt o
EventLine1RisingEdgeTimestamp  Line 1 Rising Edge o|Hl E 9] lInteger R

Epl AR LS e o)
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EventLine1RisingEdgeFramelD Line 1 Rising Edge o|HIEE lInteger
ARt mE J(FE= olm =)o 1L
AEE whekgh o

Jo

Table 38: Event Line 1 Rising Edge Data 7|5

6.13.6 Test Event

E|AE o|¥l EL t]Hlo| A7} TestEventGenerate -2 =413 o 44 H o},

=

EventTest TestEventGenerate &2 lInteger
Aghe] A Test 38
oMES] 1§ JHAE
sk of

EventTestTimestamp Test o|HIE Q] E} QAR = lInteger
sty ot

Table 39: Event Test Data 7|5

6.13.7 Autofocus Done Event

o] oYl EL= tiuto] A7t A 2 REA~S R T vjulct HAH U

EventAutofocusDone Event Autofocus -85 o|HI E 9] lInteger
15 A2 vrekgh ok

EventAutofocusDoneTimestamp | Autofocus Done o|HIE © lInteger
SAE S yrekg o

Table 40: Event Autofocus Done Data 7] %
6.13.8 Sensor Temperature Event
o] oJHIE = AlA 9] F2 2% W7t " d of gyt
EventSensorTemperature o|u|z] AA &% HQ HelZ lInteger

A A = Event Sensor
Temperature 53 o|HIE 9] 11
Az wagh
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EventSensorTemperatureTimestampvent Sensor Temperature [Integer R
Ol E o] EfQI AR ZE
Hrekehu ot

Table 41: Event Sensor Temperature Data 7|5

Temperature A

Event: SensorTemperatureT TEvent: SensorTemperature

A 75°C A e —

TEvent: SensorTemperature

Event: SensorTemperatureT

=

Codling Time
T T T T Event: SensorTemperature
oeSensorTemperatureStatus Normal XHighXOverheatXHighX Normal

Figure 120: SensorTemperatureEvent

6.13.9 Event Lost Event

17} 248 o A E YT 24 9918 TEgt o WE el 4 Qs

<
£
Z
|
rr
2
)
i
o
2=}

F

EventEventLost Event Lost 8¢ o]HIE Q] 11.& lInteger R
A7 e o

EventEventLostTimestamp Event Lost O|HIE o] E}QI AR E | |Integer R
whghghch

Table 42: Event Event Lost Data 7]

or

6.13.10 Buffer Full Event

o] o[Hl E+= tjutol s ofu| 2] Huj 7} 75 Fhe wf A4 U T
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EventBufferFull Buffer Full &4 oJHlE9] 1.5 lInteger R
A8z wEghch
EventBufferFullTimestamp Buffer Full o|HIE Q] E}J AT E  |Integer R
Hreketu ot
Table 43: Event Buffer Full Data 7] %
Trigger |_| |_| R
Exposure >
Readout ,
TEvent: BufferFull
TriggerReady |_| >
Figure 121: BufferFullEvent
6.13.11 Buffer Ready Event
o] o[fl E = tufo] L o]m| 2] M7} Al e ¢l2 A FH |7 H Sl o A H U
EventBufferReady Buffer Ready 73 o|HlES] 115 linteger R
A= u}%}oLqr)r
EventBufferReadyTimestamp Buffer Ready o]HIE © lInteger R

EFgl g S iakgh o)

Table 44: Event Buffer Ready Data 7|5
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Trigger |_| |_| .

Exposure

Readout

TEvent: BufferReady

TriggerReady |_| >

Figure 122: BufferReadyEvent

6.13.12 Transfer Skipped Event

o o[l E= B3 7} 715 ApA Hufol A7 A e g2 AWE o AEY

EventTransferSkipped Transfer Skipped -3-& o|Hl E 9] lInteger R
1§ A EAE e

EventTransferSkippedTimestamp = Transfer Skipped o|HIE & lInteger R
BAE S wrekgh o

Table 45: Event Transfer Skipped Data 7|5

moser || (L] |

Exposure

Readout

BufferFull T TTransferSkipped TransferSkipped

TriggerReady |_| |_|

Figure 123: TransferSkippedEvent
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UserSetSave UserSetSelectorof| A 2] At User = ICommand RW
Set5 2] o] H| 9] w2 2o
A7

UserSetDefault ZA2E AAST o 7| 2o =2 [Enumeration = RW
=9} SLVHQ}O‘ User Set 7| 5

Aefghct

Table 46: User Set Control 7] %

6.15 Chunk Data Control

o] Al ef| A= chunk data®} T H 2E 752 Ayt

ChunkModeActive o]n]z] Hlo]2 9] Chunk data IBoolean RW
23HE 23Rt

ChunkSelector A SLsEA U Aol ChunkE [Enumeration = RW
Aot

ChunkEnable oln|z] Ho]2=of AEiGt Chunk | IBoolean RW
data ._1.1;01-_(?_ 9J—/ﬂ_9]—o1—]4§]—

ChunkWidth go] 2 E o] ZSHE o]n] x| 2] lInteger R
Width& wreketu ot

ChunkHeight Ho|2Eof ESHE o]u]z] 2] linteger R
HeightS ¥HekgiL]

ChunkOffsetX Ho|2Eof ESHE o]u]z] 2] linteger R
OffsetX& HFahgty ot

ChunkOffsetY Ho]| 2 Eof Z3HE oju]z] 9] lInteger R
OffsetY= Htgkett}

ChunkPixelFormat Ho]|2Eof E3HE o]u]z] 9] [Enumeration | R
PixelFormat& g2kt th

ChunkExposureTime oju| 2] A o] A leE AlZt2  IFloat R
shakghuch

ChunkGain ojn| 2] 4 A o]l A8 gaing IFloat R
shakgh o

ChunkBlackLevel gjo]| 2 Eof ZGHE o]n] x| 74 2] o IFloat R
AFE-H black level2- g o

ChunkTimestamp FrameStart 5 o] E A oA | linteger R

Hjo] 2 Eof 2ol ofw]x] 2]
Timestamp& ¥ty o}

v1.19 - eng 149



@&—

OPTO ENGINEERING
Itala | AF8- 4174

ChunkFramelD go]2Eof E&HE T (E= lInteger R
A

ChunkSequencerSetActive Ho]|2Eof E3HE A5 F2l linteger R
E

shalghch

ChunkEncoderValue FrameStart o|Hl E A] 2 of 4] lInteger R
Encoder 09] 22 vk o}

ChunkCounterValue FrameStart o]Hl E A] & o] A lInteger R

Table 47: Chunk mode Control 7] %

6.15.1 Chunk Data

o 41 1] 7h|efel 4 chunk datagt 541 7 o] 2 = o} g7 o] ] 2] ~E el 23 Eeksl Webdo] 6 S
ofm] g ct.
o] WEFE o] B o]m]x] = 45 A1 9] Fhuet el T

H
A1) B 617 79t 3§ Bopol A Theut 2 BHO R S

19 124+= GIigk Vision ef| 9] o] L35 HojFUth 2|t sjzlo] &2 AlZstal, on|X] Hlo|HE &
et A7 o] do|2E mjzlo] FupFyth Efd e mfjzlo] MES TP

chunk data7} 4 5}=] wetd o] €] 7} mpxut Hlo] 2 & w71 0] M AE o] S7hg Y.

chunk dataS &4]3}52lH ChunkModeActive 7] 52 ONC 2 A A3} ChunkSelectorE 53] X
% 7 712 chunk 32 B4 s}alof gt

NOTE: chunk 2 =7} 24 ]9 BE chunk data 5-@o] 7Faate] o3 A4 IR
5t AL B

2,

chunk data= Hjeld|o]E] Z7|7} Hlo|2E 3 7]} H|=aE A< o] @A 7155 frame rateS ZHAA]
7 2 qlohs FA Al ehgo] Qe
NI =2, oju]#] mlo] 2 E7} chunk data &5 Rt €4 S frame rateo] v] 2] FF2 74

SEQUIT

st
>
%0,
i
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LEADER
! PAYLOAD r | Width 16 bitl
pkt =1
|Height 16 bitl
| PAYLOAD
| pkt=2 | Offset x 16 bitl
| Offset Y 6 i
| PixelFormat 32 bit|
! PAYLOAD
pkt = N-2

| PAYLOAD
I pkt=N-1

! PAYLOAD \ | |
pkt=N

! TRAILER

Figure 124: §1Z: 7} 2}7} =215} GigE Vision 1]
Lo]| Z7}%]+= chunk data®] H£x.

19 BY. o 2% me o A%

>,\u

6.15.2 Chunk Data: application example

O ol & alefs] HAAIQ: QIF 7} 7hH|etof] A4 E]of uff 1000 ~¥jutt} 35 E| AT Y (19
125).

chunk datag &/ 3lstal ChunkEncoderValueS AH&-SHH, =5l 2} o|r] 2| & o F5h= Al &9 et
9129} AF e 5 gluie.

TSt ChunkFramelDE AHg-oHH AZo] oty &2 HZbo} o] 55t 2t (ChunkEncoderValueZ} 71517
U AaE 4 92 A ol x| o] Joket £AE AT 4 LU

NOTE: ChunkFramelD+= GigE Vision FramelD2} cF5 1t} HXF= 02 E] X251, S xl= 12 E
A2
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Figure 125: Chunk data 28 f|: 1 1000 Q1 F t] A¥lutc; & 2 x| 3] 0]
Eg]AE Yt} chunk dataZ} @A) sh= Aol A 2+ | o]l = ChunkFramelD 2
ChunkEncoderValue2} 72 3 Hetd o] €7} 8 1 Yt}
6.15.3 OE Serial Interface Control
o] MM = AlH Y T4 7]5& thEY Tt
oeSerialEnable Algld Qe Ho| A S IBoolean RW
FAata o
oeSerialBaudRate Al Y olEH o] A baud rates [Enumeration RW
Aot
oeSerialMode Al ol EolA B2 RES [Enumeration | RW
Aot
oeSerialProtocol Al Qe H o] Aof| A ALgSF IEnumeration = RW
ZI2EZS A9y
oeSerialSlewRate Alg]d Qe o] A Ho|E] ] slew | IEnumeration = RW
rates A=ttt
oeSerialASClIWriteBuffer Al elgHo]| A 0] BEa} A7 IString RW
H 1
oeSerialASClIWrite Alg] D Qe H| o] Ao A A7) ICommand RW
21l g A agh Tt
oeSerialASClIReadCount Aleld = oA ¢]2 HFo]E | linteger RW
2
oeSerialASCIIReadBuffer Al olgHo]| A0 BA} 17 IString R
H &
oeSerialASCIlIRead Alg Y od o= el U ot I[Command RW
oeSerialModbusSlavelD o)At ZF2] 2] Modbus Slave ID lInteger RW
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oeSerialModbusAddress

oeSerialModbusWriteValue
oeSerialModbusWrite

oeSerialModbusReadValue
oeSerialModbusRead
oeSerialBinaryWriteBuffer

oeSerialBinaryWriteCount
oeSerialBinaryWrite

oeSerialBinaryReadBuffer

oeSerialBinaryReadCount
oeSerialBinaryRead

s do] B A A

(0x06)2 M5

Q7127 2= fIRt ol B

AR AH F4

Faol &
"Write Single Reglster" 23
Frt

&

Seflo] B AN 2E FholA U4e

i
"Read Holding Register" @ 4
(0x03)= Syt

Al ‘ﬂﬂﬂﬂ ol2E Fof & oA

Hlo]e] ]
% dole] o] Ze]

AlEE e o] 2o HlofE &

=1y

AlE] < lEf T o]
glolH
Aleld Hho| E

<

919 2

ﬂll

=

204 912 o]

AlE]d o] 2o A Tl oTE &

]

] ™

no
rr
o
o

Table 48: OE Serial Interface Control 7| %

6.16 Serial interface

Al g Qg o] A= A2Y AEE
oeSerialMode 7|52 &3] RS23
AE S Q7 Fx]of whet A4
(full-duplex)o] ™, RS485 X == Hto]

Zte 2t

AEEREE DRSS ERe

=
°©

+ Baud Rate: 96000] 4] 115200;

+ Data Bits: 8 bit;
+ Stop Bits: 1 bit;

+ Parity: none.

v1.19 - eng

%(half—duplex)?quﬂr.

s <7 Aot A

=2 = E
2 E:_—‘g S485 EdAHZE AT 4

3 2&yeh:

[Integer

[Integer
ICommand

[Integer
ICommand
IRegister

[Integer
ICommand

IRegister

[Integer
ICommand

Yrt. o=

RW

RW
RW

RW

RW

RW
RW

RW
RW

19 1269} o]

0% BE F FA et
2B BA A G HolF
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RS232 MO D E
RX
TO
EXTERNAL
FPGA I DEVICE
RS485 MODE

™— _/\Y\\K\/_ TO
TO EN EXTERNAL
FPGA l D DEVICE

Figure 126: RS232 9 RS485 52 R Eof| 4 o] A2 elEHo|A 57} 3] 2.

CAUTION: 2] 2] & ZFaeto] Adst7] 2o ghy o F x| o] AFYFS SFelstil
Ala]gd B EZ T ghA] A 514 A 9. o] XZE’ZXI ?JE'-H ZHalef Ei= 27 ZF2] 7}
LAVE] &~ 07/\1/,71:,7—

slew rate 7o} = &2 1§_Jﬂr°§4 FEoll &= FY S|0W§%§SE—EEL@%}° AE5ted EMI
2A%

FIAE=] %%J = AF U fast 4742 FAT AeHS Al-F5te] 21 baud rate A8 7HsoHA] Ut
o] 7]%-2 RS485 EEOMHP A} 7Hegyth
ASCIl Z2 &

ASCIl T2 EZ2 X 2|d ¢l Ho] A2 E6)] ASCII BXHNULL £2)2 &2-A18F 2= 917 gt} RS232
2l RS485 R = = Al 7F=3gh )

Modbus RTU = 2 &£ =

Modbus RTUE Alg]d H]
il

Y}, 7 ats Satol
Modbus RTU &4 F E 9]

A
=
+-S ol Read Holding Registers 2! Write Single Register®} 282

of d2" A 7 SECIAE/MH TS AlTdte 84/5H ZEEE

oI5
1=

5 AU RS485 R Eo| MR ARG 7Rt .

i

E
ol
=

Binary T2 E3:

Binary Z2 EZ 2 A2 QIEju|o] 28 5o & 0|71 Hlojel g $4A18 4 9 Fich RS232
RS485 R E &= /\]-—9- 7Fs eyt
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6.17 OE Liquid Lens Control

o AlMA L A A= Aol BAH LE 7% AHFL Tt

oeliquidLensEnable
oelLiquidLensConfigurationData(")
oeliquidLensManufacturer

oeliquidLensSerialNumber

oelLiquidLensFWVersion®
oelLiquidLensFocalLenght?)

oelLiquidLensTemperatureSensorSta-
tus

oeliquidLensTemperature
oeLiquidLensMode("
oelLiquidLensMaxPositiveCurrent("
oelLiquidLensMaxNegativeCurrent("
oeLiquidLensCurrent™
oeLiquidLensPower("
oeLiquidLensVoltage®®

oeliquidLensResultingCurrent(’
oeLiquidLensResultingPower("
oeliquidLensAutofocusEnable

oeliquidLensAutofocusAOISize

oeliquidLensAutofocusAOIOffsetX

v1.19 - eng
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Expge ot 2l
gy
Corning B4 2l =9] FW H]
=0 24 AT

A A= 25 AA A E
EAT T

oA & o] e Al 7}
He 25 (54 BdofAfgr
A4 7H5)

SERY

= | I

©,

2
# 0] 217}
oFe] AR

2 =

2o 4%
S
CEp

[

ok
>
30 |

=
=

=
N
ok
>
30,
rr
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e
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e

=
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=
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P
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R
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filo 1=
__‘IE
il

R el
oo ©
o e &

i_‘:
i | |
NN
e e

o | e

Hi

ol
]
T
)

P
o
of
18
H
N
ﬂllﬂ]

915
I9
Iy

40, i,

2
X
=
>,

fo
i
rr

[El 1R offt | 1% offl | o offf | | Bl oxt 24 ot

BN
ol

l Y

o m

I l

)i/

)

Fo of 2L 2 ok 4, || e 1S
>‘-_>:‘4EFN( i

T
1z o
i
40

rr e,
| oot
I Rw

ko

o qu

|IBoolean RW
I[Enumeration | R

I[Enumeration | R

IString R
lInteger R
lInteger R

I[Enumeration R

|IFloat R

|[Enumeration | RW
IFloat RW
IFloat RW
|Float RW
|Float RW
|Float RW
IFloat R

|Float R

|IBoolean RW
|[Enumeration | RW
lInteger RW
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oeliquidLensAutofocusAOIOffsetY

oelLiquidLensAutofocusStartCurrent(’)
oeLiquidLensAutofocusStopCurrent!
oeLiquidLensAutofocusStartPower("
oeliquidLensAutofocusStopPower!"
oelLiquidLensAutofocusStartVoltage®
oeLiquidLensAutofocusStopVoltage®®
oeliquidLensAutofocusFrameCount
oeLiquidLensAutofocusDelay®

oeliquidLensAutofocusAlgorithm

oeliquidLensAutofocusTolerance

oeliquidLensAutofocusMaxlterations

oeliquidLensAutofocusSettleTime

oeliquidLensAutofocusStart
oelLiquidLensAutofocusTriggerSource

oeliquidLensAutofocusStatus

A5 27 Aol ALgEE
gejo] 970 HE 52
©IA (54 )
A CREREE:
A5 20l 25 A7 3
A5 279 A2 3] 2
A 20 F2 59 2
A5 27 0] A2 A 2
A5 2ol F5 A 3
A5 272 95 A
mee 4 (1Y SneE
)
ST A= 2 Abo] o] 4
(e Lz AL
A1 2 A E A (1
Tl odpE)

- = 1

W s 27 59 o8 o
(Corning® Varioptic®2] 7
V, Optotune®2] 73-¢- mA)
WIS AR 27 gae E )
g AZ W 5%

WhE A 24 d el Sl A

o 41 =

7} w2 W= bgst AR

l_,

= —-— 1
(Mol 2= % )
A5 2L A2
s 2 EQ|A AAR
A8 YR AT BE ge)A
92 ehele A AP
A% 27 4 S wree o

Table 49: OE Liquid Lens Control 7|5

(1) Optotune® &l =0 At ALg 7H53t 7]% (2) Corning® Varioptic® @ = o] Aqk A8 71537t

6.17.1 Liquid Lens interface

AA AZ Qg o] A= Optotune® FE= Corning® Varioptic®2] HA| &l =7

=

7]

ol

lInteger

IFloat
IFloat
IFloat
IFloat
IFloat
IFloat
lInteger
IFloat

|[Enumeration

|Float

lInteger

lInteger

|[Command
|[Enumeration

|[Enumeration

I &t AlE=

RW

RW
RW
RW
RW
RW
RW
RW
RW
RW

RW

RW

RW

RW
RW

R

7t 2t

H
2104 217 Aol 4= A Tt o] GigE Vision W GenTL ®3= B 20| 7} 2} SDKe}o] X[t £3t
9 A =atE] ALE gojete] T aAS BT

A Qe A= ADE et gL
« Opto Engineering®2] L. = 2| =
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+ Optotune® Y| A= 52 FoHh A =utE] &l =: EL-3-10, EL-12-30, EL-16-40;
+ Corning® Varioptic® C-C Series &l =

1

Ho2he A A0 718 AT FAAD GenlCam 7135 EAE o A 7158 e BY,
25 A ZAR= oequu|dLensManufacturer0ﬂ Bra=Eyct 2]¢Y = 7}#] 7]<=<] Optotune®
o} Corning® Varioptic®= A& t}2 HrAl 0 2 Alo|E| 22 ool A A %‘5}—‘;— He} Zro] A& thE
752 = E g

o,
jﬂ
rlr ﬂl

Optotune® #AZ
Optotune® F == AfF -5 WAlo|H S Ho|Aes 7 712 thE RE= T4 4 Jlsyth
+ EEPROM 2T
* e BE
EEPROM R Eo|A| 7lHgt= A4 H A=E A5 o2 FrA| ot A EEPROMOM 72| Hef|o]
= o

S A e
B2 gl4 Utk GenlCam 7] E 3 wrol2 23 A 4 ayt
EEPROMO]:= AEZ 27} 8 2 AR 0] o mALo] Ao} 21 AlA] £x

o 52 e wglolN QAT 27
whe} ehebx s A4 24 1912 shelshs A Hs et
o] REL 53 A2} AdEY A5 ow degch

CAUTION: Z=E 7ol HF5]7] Fof g4 A= AFES ZFRIsIH Al L. dl=of
21 a] B go] A EEPROMO] Qli= 722, gl =22 o:zﬁop] Ao A2 7

==

Fot A 2. o] & 2]7]x] o et = YA AI=7F £4E = e U

4% B4 EEPROMo] 4¥]7] 12
Utk o] A$ AL AP ke ghe stk d

oeliquidLensConfigurationData+ 2l %o Z4 2] H gf|o] 4 EEPROMOo]| ZF2FE] o] QlE=2]
A7} 5% RER SR QXS EAG

Corning® Varioptic® d =

Corning® Varioptic® #l == A L5 HAlo|H 7HH|gpr LHE npo| A2 AEEHE S| A5 02
914§t} A Hdlo] A EEPROMO|L} EEPROM/S4% BE Aele m g5lx] o4t 24 mhojs=
oeliquidLensVoltage 7|52 535l 9= AL AATFOZH 7;1,744 ZAEH, oequmdLensFWVer-
sionz} oeLiquidLensFocalLenght= &l = 3 %M H1 Xh,} Z248 AYE Bt 25 Al A7 42
o] 4|+ oeLiquidLensTemperature= G5l gl % 2L 5 24019 & ¢G5t}

NOTE: EEPROM / & 2= 252 oeliquidLensMode (1€]~7] W 7Z/01-2] 7]-&(oeLiquidLen-
sCurrent, oelLiquidLensPower)->- Optotune® 2] = ojjul 2 2= 1]r},
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6.17.2 AT %23
AE 2 A4 5 dA A =0] A x2S 7t W Fol 4] 5] A5 o= Zrobyiy ot
A5 23 LS [AA ny Yo H-g5#] ¢on 7, oeliquidLensAutofocusAOISize A& 7] ¢}

oeliquidLensAutofocusAOIOffsetX 2! oeliquidLensAutofocusAOIOffsetY u}tztn| g E 55f 7
& AOIE A ofsfiof etttk (19 127 F=):

+ oelLiquidLensAutofocusAOIlSize: Z}-'5 27 & i1g|Zo| F2tol= 99| yH|e} =o] (WA

).

+ oelLiquidLensAutofocusAOIOffsetX: Zt5 =73 o] £~ @ T A (A tt9])
+ oelLiquidLensAutofocusAOIOffsetY: 2} =7 o] -7 o LA (A TH9))

@A Region-of-Interest(RON7} 485 7% (cfl: A =Y olm|#]o] E4 Fut Aest= 49,
oeLiquidLensAutofocusAOISize, oelLiquidLensAutofocusAOIOffsetX % oeLiquidLensAutofo-
cusAOIOffsetY= 13 128¢] I A|H Z % Width, Height, OffsetX, OffsetY GenlCam 7|52 11 2{5}]

A4 gk
A . i ffsetY
oeliquidlLens
AutofocusAOIOffsetY OffsetX
| oeliquidlLens
oelLi idLen AutofoclusAOIOffset
Autoﬁ cusAOIOffset
oeliiquidLens
AutdfocqusAOIOffset NN
veliquidLens oeliquidLens HEN f5
AutofocusAQISize RN
Q)i
S 1.5 5ttt s O O P B
Width
11 EFRAN ol =
I LT N\AIYTL FULL FRANM
Figure 127: b5 24 T4 J (A0S A 9l Figure 128: ROI7} o]n] H-8-5H 79-9] 25 =
A% 27 ¢ A0 AA to] HAgk W @ AOL AOI 7]t @ mALe 24 ROle] A
o, #oz sAgunt
A5 28e AAE Ao ot Beld Bel} o2 35 WS 29shich Optotune® 29| 7
oeliquidLensMode 7]-59] 7\4 = HOol nte] Hel = shpE AdEsta, Corn|ng® Varioptic® #l*=
A HAE AR AU o] 5 = AOIF 17 ofefjoll A Arot= F A 24 dale]Eo] o+
et
a .

NOTE: oeLiquidLensAutofocusStart % o] E 2] 7] &]H, Zlm2}= ofx]ol T ] Q] o] Z<4==] w7}
] Z)ckgr]ck 28 the 215 2 Fo) AZFE

A5 27 ¢+= = oelLiquidLensAutofocusStatus 7|51+ AutofocusDone o|HI E & S5 &2 - Yt
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7}|2}= oelLiquidLensAutofocusAlgorithm 7|55
= Ay

+ AR W27 AA F-E H Aol 2A 2 A st XA WAE] mE o] - HEY

filo
ol
:("Jg
-
flu}
N
or
rot
ol
N
A
)
offt
P
o
S
[
)
o\

t}.
LW A2 U912 B ET BN0R A0 Pstel o AL mAgoR 34 27 G
Sagyn

NOTE: A 2Fi72]=2 Optotune® #=oj, 9tB oF172]=2 Corning® Varioptic® 7 =] #
FEUT. 7} 7] &o] d=E TEsHe WAlo] th7] njigo] o]algh X 3to] 2o A A 23
L/t}]. oeLiquidLensAutofocusAlgorithm-S Eof Q17 2] &S 502 WA~ Ql&1]r)

A gueE

Corning® Varioptic® 2 =& A851= 79, oeLiquidLensAutofocusDelay 7|52 -3 HH{AE A]
3t A= 25 Apolo] AYEE (ol 2r 2 o) AAsto] A= A A mao] 5:70]
Y= Guich ok 7|& 9 HQ aF Atk sl b sk 2 dR/matg) gelel 44
g5l Optotune® 29} 22, Corning® Varioptic® dl= 7] U5 A9} LS A2} 7] A}

WA sk, o] AL T2l B2k 27 Aol sl el A|uk i E A7k, framerate 9 A1
2ol AL EIE o] Soof whet deb Utk A QL o] A A BAFstel 4 7 meelo] Agle]
ot 5l 2| Fel] e s Gk 7b AEe el Qo] Ak 4 24 91X ol A AAH 0.2 Hofihs
Ao zAT} 2 o)),

O T Lo =&

NOTE: oelLiquidLensAutofocusDelay-= Corning® Varioptic® = =} 2§ ekl 2] S o A2k AF-&
7Fsgf ol Optotune® &l =1} Bz oF i1 2] Zol A= ARSH 2] gf o, HHE oF 17 2] %2 oeliq-
uidLensAutofocusSettleTime-S 55} z} T2 H o} ~3]-S g}

Nframe -1

MinAuto focusTime[ms] = 1000 - FPS[s71]

+ teap[ms] (13)

o] 7] 4] FPS Zk-& oelLiquidLensAutofocusAOISize?} st A4 ROIE A 5tal oeAcquisition-
FrameRateLimitModeE oe Sensor Throughput © 2 /4 slo] o 7}5]oF gt}
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Optotune® 21=] -2, defocus mehul €](c]§ 5] W9y F-40] Aetet AT AT ARE 1}
Bt = A5 A ZYYh defocus gho] E245 24 957 A7t Ho Yok
de focus|dpt] = slope[dpt/ms] - tegp[ms] (14)
where, » - dpt
ower Range|dpt
slopeldpt ms] = MinAuto focusTime[ms] (13)
Power [dpt]
N 1 1
Exposure Liquid Lens Power
4.0 1
3.0 1
Defocus™ (T 7 ll1 i liliiiiiliiiiiiiiiyYS
20+
1.0 +
0= =26 3 4 _ 50 60 T
: Min Autofocus Time . Time [ms]
Figure 129: 2+ 24 245 4t =& ATH A = to] HAME o] gl et A 7l
EXIE Y R ET PO ret T

NOTE: 27 B57] AlZke 7p@i A o] ] 4 34 AFE 28 AR} Zch Heel A7) A5
23] A2 BpR]8} Ze| 92 TR Eshe B Aeli Alzbe] afet gapy )

NOTE: TriggerOverlap o] ReadOut © = 7Y ] 742 ' & K| 2} X[ E] 2 Qlof] 27 BrE7] 2l
oJGFS HFS 2 o] 1],

NOTE: & -2 2}z 2 9]3 SDKE Fo 0| F M2 5212 7H Y 5= gk WA 73] 527}
: 2 ol o =g o] 517, o AU e ok o] 5o HIFE AR ERIT o
T W9IE Zslo] +PT 5 Y&k obo)A] AFsHs W AnLZL S} oA
43 o] o 555k AZA Yok A YL A ek
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- oeLiquidLensAutofocusTolerance: &4 F27to] dnof tist =5 AL F71o] o] ZrRth
Zrotx|H HAo] FEHUT 58 QA7 AR o AU ANE AN Y B2 Te HI I
L3k t} Corning® Varioptic® @ = 0] A9 EE[V], Optotune® 2
= gdgyrh

NOTE: AFol Zul-E o2/ 7] oeliquidLensAutofocusSettleTime-S &gl X]| 2. o] ZF
o] A=XT7F FHEH & gholl Yol b ZRet Ak o, f X7} of d5] F2]o]= &9F
BE Z¢jo] ZY=|o] h2 4 pAIglo] 73 A2 2o BFHULE 1d ohe Al ER
0] ol oeliquidLensAutofocusTolerance o] 7] 7] oeliquidLensAutofocusMaxIterations
2 S| 9: 2 AZ BAF B 7S HH] 9] OF60%2 Foln 2, HEE ULl 77
o] 58 22pol EEBH7]o] FE e W H57F Yoo gk 218x] ghow Bao] o} 7]

ool 4] FE-LH

6.18 OE Defective Pixel Correction Control

o] Mo A BoF 04 BT BAE BE 752 Aug

oeDefectivePixelCount BAE BE2F Ao 5 lInteger RW
EAG T

oeDefectivePixelSelector = od W Y B gA 9] lInteger RW
QlElAg e T

oeDefectivePixelXCoordinate AA] B=F Ol £ g E lInteger RW
deba Yot

oeDefectivePixelYCoordinate AA EF QAo A X RE lInteger RW
ey

oeDefectivePixelWriteMap ZEF A WL 7|2} 1] 324 ICommand RW

Table 50: OE Defective Pixel Correction Control 7| %
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NOTE: 5.8 2%} 7<) W 542 $13+ A5 HAH= A4 47,5004 AFE ) o] 714 B B
9.9 1yo] gl FYEk oL

O

It

oeDefectivePixelXCoordi-

L

oeDefectivePixelCount= 7}H|glof| A A A HA = E2F mAl o] 7]
=oF dA gL oA old ~(oeDefectivePixelSelector)S 41 Ei
nate 2! oeDefectivePixelYCoordinate = = o A4 2}2lgt 4~ Q151 T}

<t b
i

O e &% 4 S5 A=z &9 4SS 7522 Friote e Holsyth 3 4.2)°] 2%
Ao Slotal 7ty (T1F 130 ). o] A& H g steH:
1. oeDefectivePixelCountE 1 Z7FX 73Ut}

2. oeDefectivePixelSelector - Eoj| A A& 7}5-6F A HA| olel A5 AEiSh T 2HIE oldl A=
27]5}=] 7] -2 oeDefectivePixelXCoordinate 2 oeDefectivePixelYCoordinate 22 7131
olel AU ek (H AL 03] A &g Fo5HAIA 9,

3. oeDefectivePixelXCoordinate 2! oeDefectivePixelYCoordinate I =of 22 T Al o] X}
ol 6‘»14 1;].
H g 1]

4. oeDefectivePixelWriteMap 3 0 2 Al -8 21 T o 12| o &gttt

==
i

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

Figure 130: (¥1%) & (4.2)°] &% T4 A (LEZ) 24 o= <ldE=
TR T HA.

Ao Ahujere] A9, Ao B dugEL A7 B
1% 1319 AR AAF ohg B4 gro.g BAo] Salg Y
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01234567 01234567

A W N EHE O
W NN = O

Figure 131: (¢1%) 23 (4.2)0] &% TA =41 (LEF) FZH o2 (FE M F
H)Jd8&E 53 o/ B4,

6.19 Test Control

HAE 75 Alojet e d 7se Tyt

TestEventGenerate HAE oHIEE AT YTt ICommand W

Table 51: Test Control 7|5

6.20 Transport Layer Control

o] Ml of A= Transport Layer control 7|52 A5 tt.

PayloadSize ~EY oA 2} o]u] 2] = linteger R
chunku}\:} AL = vHpolE S5
Azt

PtpEnable Precision Time Protocol (PTP)S IBoolean RW
st sk ok

oePtpOffsetFromUtc A7) IEEE 1588 UTC @ = A2 =2 | |Boolean RW

A2l g5k A

FAata o

PtpDataSetLatch 2] 0] PTP 22 to]g AlEo4  ICommand W
A gk A

PtpStatus PTP ZZ 9] g2 H Ae|& [Enumeration | R
vkskgi ok

PtpServoStatus 22 AHO A= A= [Enumeration R
weke ot
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PtpOffsetFromMaster

PtpClockID

PtpParentClockiD
PtpGrandmasterClockID
GevSupportedOptionSelector
GevSupportedOption

GevinterfaceSelector
GevMACAddress
GevCurrentlPConfigurationLLA

GevCurrentlPConfigurationDHCP

GevCurrentlPConfigurationPer-
sistentIP

GevCurrentlPAddress
GevCurrentSubnetMask
GevCurrentDefaultGateway
GevPersistentlPAddress

GevPersistentSubnetMask

GevPersistentDefaultGateway

GevDiscoveryAckDelay

v1.19 - eng

PTP utAE 2502 HE 9]
PAH L IAS 2 T2
drstshy ot
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GevMCPHostPort

GevMCDA

GevMCTT

GevMCRC

GevMCSP

GevStreamChannelSelector

GevSCPInterfacelndex
GevSCPHostPort

GevSCPSFireTestPacket

GevSCPSDoNotFragment

GevSCPSPacketSize

GevSCPD

GevSCDA

GevSCSP
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Table 52: Transport Layer Control 7]

6.20.1 Precision Time Protocol (PTP)

PTP(Precision Time Protocol)= IEEE 1588 E%9] 22 Z7|3t 2 E=ZJUth olfyl Y E L
Al of 2] Gigk 7HH|2te] 255 FEsH s713td 4= A5 U PTP Aal= U EQ Z oA 71 kst
258711 A4S 1AEr A %02 AGe thE P Seolns Ut ojolnt £
1oz 450 nhad 253} A 5718t ch AuA 0 2 g A9 gro] AA| YIE S LA
npAE et HE U o] TREZE-2 IEEE B35 FA100 AA ]*é &lo] 5 Yt

NOTE: Itala 7}Hjal= Zaflo] Hul & =~ Ql& 1o (nfAE BT = 28 5]z] ok9),

ok Ba L AFTHE B9 PTP 71352 By Fefor gt (6.12.2)

6.21 Sequencer Control

o] 4ol 4= Sequencer Control} el el B2 752 Aghch

SequencerMode sequencer WA YZ9] 2435} [Enumeration = RW
o} 22 Alojg o}

SequencerConfigurationMode sequencer +4 R E 9] &A35} [Enumeration | RW
o 5.2 Alojgc}

SequencerFeatureSelector Alo] et sequencer 7| 5-& [Enumeration | RW
Aegch

SequencerFeatureEnable AEst 7152 SHAglelT B E IBoolean RW
sequencerd] A st ok

SequencerSetSelector =7} 715 Ao ALH linteger RW
sequencer Al EE A=t}

SequencerSetSave A7 A2] A& [Command W

SequencerSetSelectorof A
XSt sequencer A Eof

A A5 o

SequencerSetLoad SequencerSetSelectorof A [Command W
A Elst sequencer J|EE ##] 9|
2ejgUc

SequencerSetActive A A5t sequencer A EE lInteger R
Zogyot
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SequencerSetStart sequencer Yol A AFE == A lInteger RW
HA M EQl %27]/A2F sequencer
/\ﬂEE AAsH]th

SequencerPathSelector 7t AR AA o] AL B lInteger RW
Az Aesht

SequencerSetNext t}3 sequencer A EE lInteger RW
A A7}

SequencerTriggerSource sequencer Eg|A AA R AFESH [Enumeration = RW
Wi A5 Bl B E 4 gtele
Xt

SequencerTriggerActivation sequencer E 2|7 9] &A s} [Enumeration RW

Rk

Table 53: Sequencer Control 7]

6.21.1 Sequencer 7/ &

Sequencer Control9] B24.2 =~3] Fof| &0 2 SASHE 4~ Ql= A 9] 7|5 M EE AR/ A 2%
2= 9= 2 5= AQutt. 7} sequencer set H 7.2 A-2217} FLAISE oW E o 0]&] E]AH Ut
sequencer®] a2 A3e] olaf 215 Aol I,

6.21.2 Sequencer set 14

sequencer set2] 1€l A~ = SequencerSetSelector & x| % 3t t}. Z|tf 647) 2] sequencer set2 A

% Ut

sequencer seto]] AA| 2 I35 = 7] 52 I 549] A o &|o] Ql5 Ut o] 7] 552 SequencerFeature-
Selector =z A Ei5} 17 SequencerFeatureEnable = &4 515t 4= Ql5 Ut} 7]50] A5 ] H HE se-
quencer seto]] A&t}

sequencer set-2 *J5}2'H SequencerConfigurationModeE 53] 7HH|2tE 1A REE HSts|oF
sttt 138 & AFe = SequencerSetSeIectori A5 += sequencer set2 A EIS|of St
AFE217F 2 @ 5t 7|2 A A2 25 H 5 & SequencerSetSave s A Bl X sequencer seto]] L= A
A8 AArer 4~ 9l ). /\}%Z}‘; SequencerSetLoadz o] 442 t}A] ¢Jo]& £ Q5T

G oG A}-8-S 93] 51112 sequencer seto| A THE H|ER o]Zale AR E Ao T 7 A2 4 9l
Utk o] 9} 74 2= SequencerPathSelector= A &g}, 7} ﬁfufl} X2 T2 sequencer set 7}_4
e A ol=l E |79} SequencerSetNext= A& 7155t 1:]- S B sequencer set-2 7|5t O 2§l
o}, E8lAA7h wgel el ke AlE L] Aol BRI T

E 2]7]= SequencerTriggerSource (¥ 55) 2! SequencerTriggerActivation 7|52 & & o] %t}
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NOTE: SequencerTriggerActivation-2 7|23} © = "RisingEdge" = g =]o] Qlor WA~ ]
A
&Lt

sequencer set-2- T2 ZF=S EZ3H5loF gyt
« Z2|7} Aol sflof sH= ZhH|et dlol ¢
« X4 slte] F 25 714 SequencerPathSelector

« SequencerPathSelectorz A ® 7}'535t = 72 o] st SequencerSetNext, Sequencer-
TriggerSource 2! SequencerTriggerActivation.

NOTE: &= A 27} 24 -2, Path 0] Path 13T} S H29)7} 4L r) & o] A2 ofE
SequencerTriggerSource”| - A]of] BFAIGIH Path 037} o FE Eg] 7] £ A7F 248k ]C],

Sequencer Controlof| 4] AFg 7153t 7152 3 540] QoFE|o] ¢] © i, I 552 Itala 7|27} 2] Yol=
SequencerTriggerSource 3-41-& AHA| 5] Aty ch

ExposureTime

CounterDuration CounterO%t +/d €yt

Offsetx #7435 ROIE 1)) FAslloF gich

Offsety 243 ROIZ u] @] TAIshof ghch

Gain

oeLiquidLensCurrent oelLiquidLensModeE CurrentMode = 4% fjoF ght}

oeLiquidLensPower oeliquidLensModeE PowerMode= A A sfjof gttt

Table 54: Sequencer Control 2t o] AHE 753 7%

Off sequencer Eg| 7 & H|ZA 35Tt

ExposureEnd ExposureEnd =410 2 AJZFelyth

CounterOEnd CounterOEnd =410 & A|ZHgU Tt

TimerOEnd TimerOEnd 4410 2 A|2FetU Tt

Encoder0 o7 &3 Al§ £Al0 7 Az}

Table 55: Sequencer Control 2t o AFE 7HssH EE| A A2

NOTE: 24 %] sequencer 2 732 ]2 7] 53] nf2F7[.2] 2 UserSet o] JH 2 =] 2=},

NOTE: sequencer seto] 22213 uf 7}eahe] 4] & o] Goi2/glZ ek
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7.1 HAH AE AA

7.1.1 QR FA = 7Hd= ESA

WA HI Al 2R A Itala ZHo|ehE EE A St 2 det ddo] Hashrth
FEA A B Pl A 5.7 1T W, 7hs et d22 1™ 1329 et syt

+VCC

(OPTO-ISOLATED OUTPUT)

—_ — e e e e e e e — — — o — — — — — —

(OPTO-ISOLATED INPUT)

AAA

I
I
I
I
Topto_in 0 wy A [
|
|
I
I
I
|

opto_ref_gnd

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

, I
| I
| I
! :
Topto_in 0 Wy T
I ¢, |
I

1 — |
I |
| :

(LOGICAL OUTPUT)

logic_out

opto_ref_gnd

Figure 132: 9] 71 7hwjal7l 3 9% o] ole B A, ofe] 1 Fuatr} =)
Ze 3o ola] E2) 7%,

Itala 7}H|2}7} @] 7 FAA
ol 214 A4% 4= Q154
o] 4% EYA &€ TA=
33 A (+Vee)7t 72 4=
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CAUTION: E ¢l 92 119] F]cf A AFFS ZTJ5HA] SHE 2 FJSHA] 2.
441 5.20] Q1 HFF o] + Voo 30VE Z AL oF FLlch

Itala 7| 2}7}F @] 5 =2 H(]: TTL)of| ool EgjA S = Aol &3 WS 7ivete] FE A = o
AAT & HUTE o] 49 =2 8 "ol FEA o SAE EFAT 5 lojoF dUT &, 11 =4
o] FA A7 9 AA MAHT; Ao A 5.2 X))
FotEE 12 3EA g8 dAE MRS 4 U= AET s A E TP o Yo
7.1.2 Itala 74|22 @8 A2 57]35}
ltala 7} 2}7} @5 F2]E Eg A= 74 J @t d4do] A a3yt
FEA =9 19 I 2(HA 5.7)2 12T o, 7Het 922 19 1339 Yot dsU Tt
tVce
I'_ __________________ |
I (OPTO-ISOLATED OUTPUT) |
! - oS T LTS |
|
|
I opto ref VT I (opTO-1SOLATED INPUT) !
I ¢) — =1 | |
I I I AAA I
P opto_out 0 ; [ wy [
| | | #Z 7 |
| : — |
e | |
| |
— b o e e - - m - - - _ - ]
+Vee
I'_ __________________ I e —— |
I (OPTO-ISOLATED OUTPUT) : : (LOGICAL INPUT) :
|
| ! | |
(I opto_ref_v+I | |
|yl o |
T opto_out 0 ; { logic_in |
I | | |
| ' I I
L o o o o e e o e e e e e o I L e e e e e e e — a
Figure 133: 9] 15 7hu|ep7} FE QA Q|7 A2 EgA ot 19 7iv|eir} =] 4
oS EAG.
ltala ZHe|2t7t o5 FA A A2 E E A= 4% 7HEte] 28 U8 ELA S = ]9 48 o
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7.2 ZHEr &9 Bjle] A A 7t

o] AA AL Itala & ghQlo]] AHEAF H o] AL F7

—|~

ol
ol
rr
ol
%
filo
nx
o4,
2
v
i

|2 Sol, Exposure End 7)) 03] E ] 7 5] 11 2|4 A]7Fo] Tmso] v 100us 2| A5l 22 HAZ Line2
o] AEI= A= Azte| B AL
o] Malg— 131 1340] L}&} 95 Yth

A

- - —
|
! . Duraton=1ms
:
|
:

Line2 !
R —
«—
Delay = 100 us
Figure 134: o A] AlLt2] @ leE AZE S 1ms &3 H2A(100ps A )7 B EH Yot

Line2o]| 4] o] 142 Qo ejel o} 4g S 288 4 dgvink
1. Timer 74
» Timer Selector 7] 5-& A}-&35}o] gfo|H = S A€
« Timer Trigger Source 7]°5°l| Exposure End 352 A 13 1:}.
* Timer Delay W Eof Q5= B A 28 AT tH(<]: 100us).
« Timer Duration E=0o] Ysl= A 2|4 A 7HS AATYTH: 1000us).

O

2. Digital 10 74

* Line Selector 7] 5-& AF&5to] &3 el = shUtE
* Line Source 7]5-9]| Timer 0 Active 3}=-& A&t

Itala View-2 AF25H= 79 QoA AZst AL 712 13 .
E5] cholo] AL =M HhA R, T2 E 10 AL wehd] HhAR x BAIH o] gt
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Device
> Color Transformation Control
Vv Digital 10 Control
v Line Selector Line 2
Line Mode Output
Line Inverter
Line Status
Line Source Timer 0 Active
oe Pulse Generator Enable
oe Output Duration Value 100
Line Status All
> User Output Selector User Output 0
User Output Value All 0x0
User Output Value All Mask
v Counter And Timer Control
> Counter Selector Counter 0
v Timer Selector Timer 0
Timer Duration 1000
Timer Delay 100
Timer Reset f
Timer Value
Timer Trigger Source Exposure End

> Encoder Control

> Logic Block Control

System Interface Device Device TL  Datastream

Name : Std:DeviceControl

Display name : Device Control

Description : Category for device information and control.
Type : Category

Figure 135: Itala View2 A-g35lo] £ 2| g 24
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7.3 2EZY Y95 &

ltala= o] "] 2] KA oA A F= framerateE AH(E 24)S 4= A5 55| AlA A=k A=t
A5 GenlCam AFE2} A 9] 7|52 oeAcquisitionFrameRateLimitMode ¢ 4 t}.

7|52 o0 2 oeAcquisitionFrameRateLimitMode= oeLinkThroughput o = 44 =1},
o] Aol A HE frameratel= 7| 7HH| E & 3 o & Zof| o]5] AT}

A ARERA =2, 87 713 5)2 7I7HE A2 AZZH(1 Gbps)ell 5t57] 9fsf 2-so.=2 A

AU,

o] AlLke] £ 1% 1360] Lot U th HEA S8 02 BAE Ll ofm|x] AA el A AH =]
Fhelet U v o] 475 5 ALEA} ofZe] Alo] el A ¢l gL,

% 1362 B2 RE ofn]Z] ¥ o] 524& Bl FUTh 97 Hlold St Ak 47 Hlo]H Lo}
27) wj o] 2 v el7} $h2s] LS 2 THs Aol gyt

Image Sensor Camera buffer Host

e {—

Figure 136: oeAcquisitionFrameRateLimitMode = oeLinkThroughput ©. 2 47 =¥ 7
G AlA A2 717 E gl Fof BH57] flsf Abe o= 24 H U

A
|

CEED

HhHof| oeAcquisitionFrameRateLimitMode”} oeSensorThroughput© 2 A= 73.¢,
T& 84 oA A7 HYtH1E 137 3 x).

o] % Fpelletor TAE 7ke] AA Y E-L o] 5] o] Ul QAE o] 0] ] AFH A, AE Hlo]
St o o4 W2 B Ev} o] glom ofu]x] A B 9 2% B net1 7| 7bHE B2
SRR EAL RS 5 5

2708 {27 gl7] HlolH SRRt H& 4 QLo B &2 F|eho] U5 o] ] 2] M7} aold 4= Qls5
YThHL® 138 %), o] 710] S5 4] 5 | o] A 23t Fofl 2|1 avp7pEAe & syt
o] Alyg] @ = ItalaZ} 2} A8l & Lo Q137 oeAcquisitionFrameRateLimitMode~} oeSensorThrough-
pute =2 A 75 Ao T

T

oeSensorThroughput 7/4-& E2|A BE 9 HAE 51} M7 AT off, = TriggerMode”} ONCO =
A A 5] 31 AcquisitionBurstFrameCount’} 1t 2 o 7 g3/} =]y Yth

o] 7 olm| A AlA ol A ull-- 2 frameratez o]u| 2|5 A Sko] W7 v 2] v of] 27t 4= 2l
(Z1% 139a), o] F o W2 7|7HH E ti g Ho= gofd o= Q5 THLH 139b).
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Image Sensor Camera buffer Host

Figure 137: oeAcquisitionFrameRateLimitMode = oeSensorThroughput © & /3 A =
A%, A5 A Ze 92 ezt 9ds] B

Image Sensor Camera buffer Host

Figure 138: oeAcquisitionFrameRateLimitMode = oeSensorThroughput 0 2 4% ¥
A9, 27 Y Eo] ¢7] hABR} EOoW Hnf JE F Fo] WAT 4 9%

Yet.
DefafoF & F A G i B w o] e 27 Quich W elof] A 4 gl mee) i o] x|
sz o} B FAjolet ¥ 7hx) shetu| e o] njet ekt

Buf ferSize[ Mbit]
Resolution[Mpizel] * Bit Per Pizel

MaxBurstSize =

7] A
* Buffer Sizew="Wj5- | = e] Hm 27| QYT 27] FH= A4 5.1 Fx).
* Resolution2- w7}l ©+9] o] A S e (7he x Al =) d Yt

* Bit Per Pixel2 o]n| 2] ¢] Z} ZAdlof & HIE Yt

7 565 Itala 71w|al7} A 91ete 7t 54 G Ale) Hag HlE ghe 7rekslA) Qokeht.

Mono8 8
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BayerRG8 8

PolarizedXXMono8 8

PolarizedXXBayerRG8 8

Mono10p 10
BayerRG10p 10
PolarizedXXMono10p 10
PolarizedXXBayerRG10p 10
Mono10Packed 12
BayerRG10Packed 12
PolarizedXXMono10Packed 12
PolarizedXXBayerRG10Packed 12
Mono12p 12
BayerRG12p 12
PolarizedXXMono12p 12
PolarizedXXBayerRG12p 12
Mono12Packed 12
BayerRG12Packed 12
PolarizedXXMono12Packed 12
PolarizedXXBayerRG12Packed 12
YUV411 12
YUV422 16
RGB8 24

O AlAJ oA = B 2o} glo] Ao HAE F7]8 tizfd o= Attste e Bojsynt

NOTE: T}-2 Ao Z]oF] 72, 5 HAE FEo] Bt Fof SAE ofjZ2]Ao]d o ma]
o Cpe R ES} AR HLE TEigh]Th

NOTE: T}-S ofA] ol A= W 5] =7 7]-2 384 Mb(3072 Mbit) 2 7F2 g . Al B H = 7] 414 5.1
of Al ZFoleh 5= Ql& )

1201744 o]u|7] 4149} Mono8o 2 A E 4 A2 nelsh, e} Ao] A5 4 g Ao
maq] 4 the 2o
2Mbit
MaxBurstSize = 307—Z = 32frames (17)

12Mpixel % 8
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Image Sensor Camera buffer

L]

L]

L ]

=

[

Camera buffer Host

L]

L]

[ | B e s |

4 >

=

I —
L]

Figure 139: (a) 4] HAE F 55 &43lolo] shte] 99 EYA 422 ofg] &
#olS 7] ouu} (b) o]F ©] ¥ framerate2 7lH|eto A SAER o|u|z]E

AET % &yt

3072Mbit
MaxBurstSize = m = 10frames (18)
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7.4 Cognex Vision Pro 334

o] AL Italask Cognex Vision ProZ AAsHs WS ZrefstA] Aesh 24 71 7ol =9
O SAE w24 A e
1. 7HH2tE Q2
2. 1Pva 74 B F}ele} 1P BESL Sube ) SHelghc,
3. Cognex Gigk Vision ConfigurationS {4 tt.
4. Performance driver7} " z| E]o] Ql=2] 2kl t}.
= Cognex GigE Vision Configuration Tool - O *
File  View Help
zIEE% o
Network Connections Network Connection Information ~ Shaw All
Name: |10GBE Working with GigE Vision Network Connections
Device: |Marvell AGtion 10Gbit Network Adapter @b:'ovaado T use this utility to create my GigE Vision
network?
Status: |Up @ How do I know which Network Connections are GigE
connections?
Speed: |‘I Gbps | @ How do T choose an TP address and a Subnet mask for

MAC address: |DD4]2—?:\464]3—E4

192.168.1.65
192.168.1.

Connection

Driver Status

Performance driver:  |eBUS Universal Pro Driver

Driver version:

eBus Universal Pro Driver

DHCP status: Disabled

IP address:

Subnet mask:

Subnet:

Update Network

Properties
Set maximum Jumbo Frame for the best performance.
MTU: [s000

Press F5to update the value.
Firewall
Status: On  (zee Q&A or tooltip for i

nformation)

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?

v1.19 - eng
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5. VisionPro QuickBuildES Ut}

E] VisionPro(R) QuickBuild - Untitled
File Run Configure Show Help

— O x

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 141: STEP 5 - VisionPro QuickBuild #}.
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6. Image SourceE H & gt}

7. T 719 Zo] &Yt} Image Source ZFol| A Camera H

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

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
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Figure 143: STEP 8 - Image Source %, Image Acquisition Device A1 8.
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Figure 145: STEP 10 - Image Source 7, Initialize Acquisition.
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