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13
16
23
24
32
50
51
81
89
120

124
162
168
196
204
246
315

1X
2X
C

J

EL
PL
SWIR

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

e

K2

Sony IMX Pregius™ 1st/2nd gen sensor

Sony IMX Pregius S™ 4th gen sensor

C-mount
J-mount (M42x1 FD 12)

3 HA

S A= HEED 2

3% Polarsens™ sensor

VIS-SWIR SenSWIR™ sensor
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2.5.1 ITALAG-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, 0.056g%/Hz PSD, 30 min
vibration for each axis

Table 4. &7 2 7]

% B

2.5.2 ITALAG.IP

EN 60068-2-27 | 2009 Shock x/y/z axis, 50g, 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
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41 7L

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

o] Zt|gtE w2 T £E 2 o 1 n]E o] AR o A o]n| x| Hlo|H & HET 4 A5 U
orat 41¢] B Jo) 5] AAH itala FH|eks QA A5} Bt 21 4 5
. Gigk Vision @ GeniCam 142 243122 72t S 47 Sgetn wAE 4 &t §ae
Y 24(12-24 Vdc 9 Power over Ethernet)2 Zt= Itala 71H|2h= dj 29 v A Al A= T} 55
B2 Zhgeha fagh ulA Aol s

42 ST o] A3

421 Fhd=t Ax
Fhuileb QFe] 47]] M3 LbAF o] 9lo] §

—rr?_q_ =
st WA 24 Bl 7S Aol 7HH|etE 24 Aol F2bot= Aol £5UYtt 7
ofZ2]Alo] Ao A @H5h= th= SHEE A A W=2] 2HQI5HA] Q. ReverseX 2 ReverseY 7}o|2} 7]
o= &8ote] 5 &4 glo] FhHlatol A A om| A E XS} YFo 2 FHE £ 5T
7t et S Alo]Eo] & AXE & =& F7HS eFR §jjof gttt

)
R
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422 A=
ITALA G - G.EL
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A5 3207} A2k E] o] gl
TYPE2 122 A= A 25 = 7huetolis Za7) 71271 12mmel Ma2x1 LhAHA Bt 7} 2] o] 9)
Ut

Fulet A4 ERL 5.5 A4S FEaHA 2.

=2 A7} 17.526mmel EZF C-mount(Z 74 121%], 121

rr

B3 AL H29] 59 e} oped 7o sk ol A e SHY 2D AHEte]
A= 35 FHFE Zo] FLLTE d=oH F2EY 42 2T 5 Ui B9 o] YL
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ITALA G.IP

IP67 Q122 A &2 A5 == 7 gtoll= ZeiA] 78] 7} 17.526mm<l EE C-mount(Z 7 1914], 1129
32upAN7} g2t o Sl U
Ftde} 24 EH-2 5.5 A4S 264 8.

Ax2 Ax)5}7] Aol Aze} sellEt B G2/ galslA) AREA SlstA 8. F4 AW A4 3.4

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

IP67 Lens Enclosure

Adapter Lock Ring

Lens Tube

Adapter (Lens Tube to Mount C)

Extender
Figure 2: IP67 2 = Q1ZF 2 2 A XA].
AdapterE C-ul-2Eof ZA35] o] 2 Wi oF gttt Adapter Lock Ring= AdapterE A|At2] 9|

15k Aol A] & A A 315Ut Extender+= 4 oW fll = 7)o whet A |7 ek v o
Lens Tube: Z WHE T = X ofof shyt},

Fo: spujat 9 A= odFE= A REFo] 2HE ¢ Jonz d= FEA FES

T opA] £ O] X] npA K.
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Figure 3: IP67 #ll = Q122 A& 2|3+ O-7 vl #].

AY: A= AFZR 7] HEo BR BE 0-go] AAFeo] =] BHelste]
3 YA H =S ghich 19X o A} £44E 4 AL

423 ogyl Aol2
ANSI/TIA-568 F-& =75kl 2o Zo]7} 100m<l 2] _}gh Cat 5e o] H Ul A|o|& o]/d= ARg-5Fo] 71|

8 S 4 Joll Ag
£5] Sotat 4] BAGAL A28 EMI 42 AMSH] A5 2 Aol -3 AFgshok Fhuc.
POE(CI LIS B4t A9 2= Avlletell AUS Fstels A9, AolSS 25e PoE olAE EL

NIC(UE ¢ 3 olg|Ho] A 7}5 of AAstA 1

Z0]: g} 7%%7 IEEE 802.3af PoE 2Fz], olAE] T NICE AL5HAL.
g5 gro

HE T
Bz 2R &4 7 s U o

9 of el 2

& 0 415 PAPo)% 8 424V T T3 FHE FAY A8
53] oA 227 o A7} B E AE Hofih A5 T 4 glec
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A: Ao] 8- 1Y), Y7}2L BAE), H= g F S WA Z AL A F o
Gtk 137 OB G4, 7]7] &4 EE A o]0l F 4 ]k

ITALA G - G.EL

ltala G - G.EL 7| 2tofli= LFAL 25 RI45 AYE &F @A AFE 4= Q= M2 WAL 17 2717 Qs Y o
w20l o Z Aol Al 25 Zrof F2He F|eh ] 79 LA e A EIL} Alo]lE AE|Q
I E ARgSto] HE ARl AA-S BAYTh TRt g2 o] w39l F71E Sl o] AAE §<
E2 Aol & AHgshE Ao :

Fhet 24 T H-L 5.5 A4S oA 8.

1 &
=
el

ITALA G.IP

tala G.IP 7o}l = P67 5591 M12 X511 &F o1 eful A el 7} 232k slef Sigser. 54017 44
o]z ofZa)Ao] ol 271 1ol AE Sl el nl W RskA g5

Z0): A2 WY A HEs] Zofof ghick AHE ol 9] B Y]
0.40.6NmO] A5, AF ET= T4 A0IE A=A ] S FZ AL

rr

w40l NEg Aol Al 25 Zof zhel 7iveh 2] ¢ AL = AvE e Alo] & AEH I E
at=s *}36}04 FEA Q1 AAE ARt Eeh W2 40 3] F71E flof o] AAE Kol
E2 AolES AHgohe Aol FHUTH

Fhojf 2|4 Etﬂ © 55 MHAS FZ5A4

4.2.4 GPIO #o|&

2t} 30m Zo]9] GPIO Ao] 27} 2 43t AU T7 XL AHE5te] GPIO( § U/E) LEES 54
Fpoleto] AL FFE S U 58] Bk AT BH0NA M A 53t EMI AL A5 el
W 2}a] Ao] 22 AHE5HA S GPIO 7 98] Mot U Itala 7hw|ehe] 7] AF 4] B o thek 2pAI 3t

g2 Zhzr 414 5.6 @ 5.22 FxotA 8

%9 olc] g $¢ 28] F FAPop)s) 18«24V A 7 FAE A A8
4] TR 19 SHE S BEE AR Hloli} A5 4 Yl

v1.17 - ko 22



®

&=

OPTO ENGINEERING
Itala | A8 2T A

S191: 62368-10] T}-2 PS2 @ 4] Q.10 WHE LPS A& FFSHe o] AHE =
/22 100W m]gFo]ofof T}

AY: Y BE P AP FEIE Yo Aol Bl F5 YAF AFH
8. 297 o dl e} 4 E A} S F Al Rae 2R+ 2l

1t

b2 mAfE, g e mohE A 4
o

A3 AlojgL 7Y, &7 5
koW g, 7]7] 4 E S o]ofF = ULk

gt 297

ITALA G - G.EL
SHFE o] FOlSt R A FAE AW H S veks] ZaUh 80l f S Aol A(e]: 22 o) A
5 shajeho] A9 31 057 S E¥s] A4 E §a40] EL AR Aot Zlo] F4Ut

%9 Mjgo] 12 {5 #Elo] T2 7F5X] upHL. AE] YL 2oIshT of
Al A5},

ITALA G.IP

itala G.IP 7} atoll = IP67 5-2-2] M12 A-3 4= GPIO 7 U|E]7} A2t E]o] Ql&Urh. 540l 7t &4
o] o Ze)Ao] Mo 27l A el AE el Aol W QA 5T

0] AJ] 2 B ste]d 7 e S Bes] Zojof gk Ayl £ o ET Yol
0.40.6Nm ] A|, A3 EZE G4 AONE A A AL HEAL

425 IFFc= A=

7t 2] Liquid Lens Controller 3/ 0] 9t A== 7%, £ AlolE& AH&-5te] 7192t GPIO
TEE A7|Ho 2 2A 71535t %1_117]- =31= Opto Engineering® A|Zof| AZAg Yt} T 712 LA 0]
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7Fsth
« Hg IAE E HQE Ao]BL A5 PoES 55 7hvjete] o] T2 uf Blf= A=S
oA QA ¢ A5UTH
* AR YAOIES AMESHA A A=, A F5 42 2 5713 42 E FAl A2 = 5
NG A= A4 E 5ol ek AAe W82 6.17.1 A4S FxshA
FO Y AOIES AFSE ml=AA 7S ddFUh, A= /o= [del &
T JAE ddoloF gk A= W/EL %j% a7 Y7} AEH oA ZhH] 2k
AYEE dZ/Ee]oFx] apA K. 132] o o g = YA EEPROMO] &4
- &tk
AR H
F9]: g4 Opto Engineering® oj| 4] A &-5l= 5% 77’] oJ&& Al&ofe] ZHato] 2] 7
EA=E AFopAl 8. 1] Qo e EI%’E A=t &4 5 s
c}.
i A=A o2 E O] QS R = Y= F-2 Alo]EY FEHE £Y + Y= FFES Y
2ol
Al = gzt kel whef o|m| 2] FA o) G vl 4 AFUTE v A|IARE X AR5k Hof A=
AP SlolHA Q.

4.3 AA2H"H FA

B e} Bole A2e 58 £IFLT 7]E 58 A7) $laf A= elHol=EY
. 12 A4]L] o] YAPo]E oA Al Hslo] W7 A7) el ke Felo|ESHAl . 7

i=x] H7]5.0 2 SHelsIA L.

431 A|AH Q7 A}sH

Itala SDK-2 th+& OS F SHH-E AH8-5h= Al AH o] DA 4= 15Utk
* 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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Zhel2te] SREE 2HE o FE O 29 A4 2 SR ENA Bl EH A ety
ZHAIRE 82 FE A o F F Al Al E2lahA 2.
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R
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ftala 7ot 2 dold Helso s o) ~Ee s 1%
~E A2go] shet Agsts ta] Holeg Held

Zo] £451e,

432 7tdjet Sty
olu] ] AE 2| e] o A eleke o & #2512 ¥l Itala We] Eato] B S ALgatE Ao] E4Uth. W]
ool GigE Vision ~E 2 L &2 212 7h2 A4 A4 Ho] 2 S Az U F of S Ao|4
ol 2] W & 7 4tk o &7 st TAE FFE|o|A A% A7k} CPU AL RS F7HA 7=
BEYEYL 2R EE ~8S AuE 5 dGUtHIY 4. 1 A7 de 520 izl A eng e}
MAste] SAE A AE A 2ul7} 2 AU

Windowso]| Egto]y] AZ]

GVSP over Filter Driver GVSP over UDP/IP stack

Application buffer Application buffer

User
Itala SDK Itala SDK mode

Kernel
TCP/IP Stack TCP/IP Stack mode

Filter Driver

NIC+Device Driver Ethernet NIC+Device Driver

Figure 4: GigEVision Streaming (GVSP) Z ¥| =zto|H] 325t 49
HES]

A
|
i)
o
I
i
_>|J_I4
)
el
i
=

Iltala SDK 2] Te]Ap= S AE o AHF o0& A3 H=Hagt ™
olElYl 7 4 Aol A W] Eto]n]r} 434 02 475 9] 2918 4 gl o). Control Panel >
Network and Sharing Center > Change adapter settings & ©]-g5}o] o]t SO A QEEBEOS
2 233} PropertiesS A el g T}, Networking § o] 13 v} ZHo] A el ¥l stolgho] 9l = U =ato]H

g} o] A |ojof gk,
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[ Ethernet Properties bt
Metworking  Sharing

Connect using:

? Intel(R) Ethemet Connection (7) 1219V

This connection uses the following tems:

[ B3 Client for Microsoft Networks A
O ]? File and Pnrrter Shanng for Microsoft Networks

[w] ]?‘u"rtualBox MDIS6 Bndged Networklng Driver
¥ B Npcap Packet Driver (NPCAF)
[ QoS Packet Scheduler

3 Bridge Driver v
£ >

Install... Uninstall Properties
Description

ltala GigEVision Fitter Driver NDISE V2.7.0

Figure 5: We] Eato|v] 2 Az o2 Ax &1t

AL 552 PAsta]w Ao A H0] g 4= Qe T Fpule} FF 9] He| Eapoln]
2 v ZgehsHs Ao E4Th
%] ¢l Eto| S A AT F thAl A A|sof e A% o] RS wp2A| 4

1. ltala SDK 4 2] t g E g &2 o]=grt}.
2. A =atol] EE Ay,

3. Windows 10 0S9] - install_driver_win10.batE APt & A|A|of ujet SHHE iz =
Helsr 2 FolshA 8

A7} B ZE ERto]MI7ENIC £/ Aol ebdYthHIH 5).

&

¢ 2o Eatols] A%

¢ EE GEV RE-L 1G 7o B4t oh A4, 5] 2L A H 2o 247} 9l A ¢
12 Fheto] 7 els) AE .
© HEo| GEV Eaglo|H]E A x]ets B2 E 71x]7} 9l tHoegevmodule).

_{

_l
d

F

2 HA = ezt Egtoe 2 A9 E Jopt/itala-sdk/scripts/oegevmodule/install_oegevmodule.shE 2133
She AU A4 2ule mE ¥Ae therEste] AAstel L Amgt

5 A HJ‘?QTC_’— E oz o]e Aol E(https://www.opto-e.com/en/resources/itala-drivers)o] 4]
GEVBEZ $502 theREate] Aok AUt 2H2 WAL Adsteld ohe A1g-S Jofof
Ty

1= ]
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* Itala SDK W Z o A 2] ¥5H= Egto| ] WA /opt/itala-sdk/changelog.md 1} Q-2 &FQ151A| Q.

© AY WA FIskel Y HulYe 4 FREEEE 3

)
i
&

ZF 12} 6= 0t oegevmodu/e -<driver-version>-<kernel-version>.tar.gz & *1(<|: oegevmodule-24.04.0-
5-15-119-generic.tar.gz)& T4tk H7| A7t 22 E X 525 E1 5 & ET ol 3= README
AR e EA L

Ad-E Qg o= ufuirh, S A AR (o] & winirt Egto|HE thA] A 2| sfjof gt
Itala SDK-& QG 18 o] =gt ufjutct GEV -5 18 o| =sjjoF & 4= Q15U t}. Jopt/itala-sdk/changelog.md

Tl T4 QE o2 ]14013] Ar}o] EZ glelsto] 2|5 GEV BE H] A o] Itala SDK B Hof| 4] 2] Y &)=
A] %’f‘ﬂo}*ﬂ

B g oA [lsmod | grep oegevmodule]O Al5)ste] A 2|71 &2 A 7 | Q)=2] ghels 4~
t}. @& o] ol LA & HEgkol] oF © H oegevmoduleZ} -2HFE A A x]ﬂx] Lg% AUt AYd 2
oegevmodule 58 W7he 2T Gl irh(els 2 22 el [dmesghs 4 5tol).

AR ZAZEEAASIAY ' A #Ado] ofA AU EA] o= B¢ FE AAYIY Ve Ade Hx

shale

433 YEYA L T4

7tellet= DHCP/LLA RE(FA IP)O A AF o8 IP 45 s 34 &6t A 3 Ut whebA o
T HEYT 3 Halo] SedE AU A5 A2 T ws DHCPE AMgote s YEQA
A& st Aol FH4h

Zr| o]l A AT 2 gl - @A NIC A7} 22| = IP configuration 74| 2 AT & Sl
Utk oA st 4. 7 2 Ade FxshA L.

QAL st 3 2 sHe Aol F4UTh A4 0] A%-S Joeim NIC] A% AAsHAL he
Eejng eke st o vetol TAE AHHE 5 .

Windows2] A IP A7

Control Panel > Network and Sharing Center > Change adapter settings= ©]-so}o] o]yl o14-& np-¢-
A Q2R WEO R ZYSH thS PropertiesE A S T} Networking §12] =-=-of A Internet Protocol
Version 4 (TCP/IPv4)S /d et th-2- PropertiesE 223U o

Obtain an IP address automatically € A E15}31 OKE ZEIY Tt npx|uto 2 o)A Ao A OKE 22l

gk )
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Internet Protocel Version 4 (TCP/IPvd) Properties e
General  Alternate Configuration

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

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

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

Preferred DMS server: I:I
Alernate DN server: l:l
Valdate settings upon exit oL
Canc

Figure 6: Windowsol| A JEH A2 54 IP +A.
SHEY FH P Y

Settings > Network ©. 2 ©]%5-5}o] Connection ProfileE AAStA Y B ULt IPv4d 8]0 2 0]551o]
Automatic (DHCP)-& 2735111 Apply-& S tt..

=2 =2 "1

Cancel Wired Apply

Details Identity IPv4 IPv6 Security

IPv4 Method © Automatic (DHCP)

Manual

Link-Local Only
Disable
Shared to other computers

DNS

Automatic ()

Separate IP addresses with commas

Routes

Automatic ()

Figure 7: S ERol A YET Ade] 57 IP 4.

2o ~EY st AE S 2445kl CPU A4S oW NIC(H ES 2 I E Ho] 2~ 7t E)
£ Jumbo ¢S AR SR A4S o] E5 U A H T2 150080 EH Ly & o|f Yl &L
Hadoz, dF §88 £ TR2EZ OHFIEE £Y 4 25 Ytk Opto Engineering®-2 |4 9000
Ho]| EO] H | Ql-& 2] Yot= NICE AHE-S A& A3t

E NICE AMg5to] RE 471E 43 A5}
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gholtjul 29)x)o] ARTo] 0w A4 TPset B2 B 5ol Hohe 22 WG,
H % he] 2 W poet A28 4] that A
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=
ofo
rlo
(@)}
N
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r
filo
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ol
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=
ko

Windows?] dH =] A4

HE ool dubAlor 7|20 g 7AX ey HE TS AES

work and Sharing Center > Change adapter settings=: ©|'5-5}o] o|tjul A2 U} PAQEEWESR
223t o} PropertiesE A gt

Networking ¥§of| A Configures 2234t} NIC AA Z .

Advanced ¥ 4] jumbo frame Fi= o] 9} AR -5 Zrol EAStUTH1H 8). AW 4> B4
NIC &l 9 A=A o] whef & #%SHE}-

(o2

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 ~ 5014 Bytes ~
Flow Control

Gigabit Master Slave Mode

Intemupt Moderation

Intemupt Moderation Rate

|Pv4 Checksum Cffload

Large Send Offload Version 2 (|Pv:
Large Send Offload Version 2 (|Pvi
Locally Administered Address

Log Link State Event

Priority & VLAN

Receive Buffers

Receive Side Scaling A

Figure 8: Windowsof| A H & T o] &SI NIC 115 AA.

st o] BAE AL wAshE Alwe] 2 4 olg Utk
+ 2|41 NIC Egfo]H] 517,
« NICO] 5241 B]5 7] STt

ET YH nef Y 44

AR DAL Iy oR SRH02 7A St 0% FATL A Settings > Network . o
&5} Connection ProfileS HZSHA| Q. Identity 0 2 ©]-55}e] MTU-E 9000(FE+= 1 o|A) gro &
A2} Apply& 22U THLE: 9). NICS] MTU glo] fvba o 2 A4 w97 selsfof ghehs 4
] FolstAl Q. o] DA ot ¥ A2 E NIC 7= AZstal TerminalE <1 th [ip a] ¥+ [ifconfig]
WS Abggtch 1elw 19 103} 0l 8ol 22 gy
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Cancel Wired Apply

Identity

Name | direct-ethernet-win

MAC Address | E4:B9:7A:EE:A9:42 (eno2) -
Cloned Address -
MTU | 9000| —  + | bytes

Figure 9: ¢-2-72] FH o] 24,

enoz: flag‘? 4163<UP,BROADCAST ,RUNNING ,MULTICAST> |[mtu 9600
20: fﬂcc prefixlen 64 scopeid 8x28<link>
:b9 7a:ee:a9:42 txqueuelen 1000 (Ethernet)
RX pacht: 3 bytes 894 (894.0 B)

RX errors @ dropped @ overruns @ frame @

TX packets 8 bytes 1452 (1.4 KB)

TX errors @ dropped @ overruns @ carrier @ collisions @
device interrupt 16 memory 0xd1200000-d1220000

Figure 10: 2o 4 218 1] 47 59| (FFconEig) =)

Suat AR BRI AL R A wa) B 4 gtk
+ 241 NIC Edto]u] A7]5}7].
-mcquWﬁzﬂEE%qq

e R R E E R S P i
392 2B AU 2T 28 115 s ) £ei

R

/;}NIC7}?_1 74%-[ethtool -g ethO|
=

L

Ring parameters for eno2:
Pre-set maximums:

RX: 4096

RX Mini: <]

RX Jumbo: (6]

TX: 4096

Current hardware settings:
RX: 256

RX Mini:

RX Jumbo:

TX:

Figure 11: S E-=o] 4 X RX € TX B 1] 7|5 2Hlgyrh.

7171 v} [sudo ethtool -g ethO rx 4096 tx 4096/= Al-8-ofo] o 2715 AT &4 5T

o o Ao gjs 2 AAAL YEYD uAEs, S5 13 uusS Ak
H} t}. Terminalol| A YEY A wi7fHS-E A S ™ , lifconfig %! ethtool|
14@ “1efut o2t A2 AR Aol e A& E] 2] oF 3L AAIA QI A ofeh= A

S 2 sl H Netplan, NetworkManager(nmcli / nmtui)& AH-8-5F7 L /etc/net-
work/interfaces o} T% TAISHA &

_IN ml;_\:
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4.3.5 NICAY =
Windows

A4 B2 32 NIC) 59 340] 2§ oA AT 4 L THId 12 23)
Ao YESD slelHlo|x 71E & oY 2] HokE Sia) AT 4 Ayt
Tt o] ML B8] o Yol Eel A 7] A ghe FAL Fue %

7 4 ik

AR A o] FAE NS slgote] AYL FOFHAL 3 AREVH 24 REZ A of v
E913 427 ] Hl A2 Alofg et

05 A9 2218} 2 45 452 PAot7] 918 o BedL AeketA] g Flo] FHU

_4

Intel(R) PRO/1000 PT Dual Port Server Adapter Properties *
General Advanced Driver Details Events Power Management
ﬁl Intel(R) PRO/1000 PT Dual Port Server Adapter
(] Allow the computer to tum off this device to save power

Allow this device to wake the computer

Only allow & magic packet to wake the computer

Figure 12: NIC 91 #e] 474: 2] 11715 Wl 2-delsfof gyt

OHE
T T

AR 7153 A EAV A SH sl 7] 52 v 2 g 2lsl| KA Q. Wake-on 7|5 T= Energy Efficient
J o
Pe}

Ethernet (EEE) 410] (IE9]2 914 3 & Wolfet 4 glo.n2 210 f1910] w=A] WA 21stA.2

A28 @A S AR HAYUE] MEYT A5o] L nAkT HEE B9, ueh 4 AFH

T2 $15ll PCle ASPM (Active-State Power Management)-& H| &4 313t 4= ‘3,1,’;141:} ASPM-& B8] 2] 3}

St KL= PCle F |0 A o] 7]50] AX B2 8 &H]|7} of S7FsHA R A A A2 &0l A A=
=]

MAsHE o] Ego] d 4 Q5Uth

4.4 Itala SDK

Itala 7| 2tofl = Al B) - A o] XA &3} 7|4 Ho AT E o] 7 7| EQI
Itala SDKo] §H7 A|-5-E 1t

SDKofl &= th2o] gtk

filo
b

2

2
mﬂ'
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rr
rﬁ

v1.17 - ko 31



®

&=

OPTO ENGINEERING
Itala | A8 2T A

* |tala AP

* Itala View

« GenTL producer (.cti)
© UE =2folH

+ FE A7 ZFE 2A

Windows<] Itala SDK A %]
ltala SDKS &1}H2 7] %512 W The B2 SasiH &

. Itala SDK 4474 o] HAIH W 1t e A4S wp2 A 2(1 13)

ltala SDK Setup — *

Welcome to ltala SDK Setup

Setup will guide you through the installation of Itala SDK.

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

Click Next to continue,

Figure 13: Itala SDK A% A,

2 B st} A7) g g 5 9l
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Itala SDK Setup - *

License Agreement

Please 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 ENGIMNEERING itself or any of its Affliates,

which include computer

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

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.

Mullsaft Install System 3,08

<oak Conc

Figure 14: Itala SDK 2fo] A A A<k iy}

ltala SDK Setup — X

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

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

Destination Folder

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

Space required: 0.0 KB
Space available: 5.9 GB

Mullsoft Install System v3,08

Figure 15: Itala SDK thAF 29 #+

O .

L B Eo Itala SDK A 3]

Itala SDK2-.deb mfj7] 2] = A|F-F| 2= apt = dpkgE AH-g-5Fo] A A == A5 Ut o] 37| ]
= FE A AH gho| B g 2] 9of|= £44 o] gl Ut Administrator (root) privileges are required.
o2 Y@= ARE-Sto] 7] X5 A sEAY Al A Y o

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

([dpkg -r itala-sdk # uninstall| (7}¢ o]5o] ofd 17| %] o] F))

= 0k /opt/itala-sdk HF E 2 of Ql5U T Itala APIE ARESto] AT EQo]E HES off A=
250 2 Itala APl -5 gtol B 28| & A gt} o)== A X] A| Jetc/ld.so.conf.d T & e 2] o] vl ]| &]+=
itala-scik.conf mkele] o8] E4atE Ut o tlele elolli 7|5 WA FAo) EakE T4 AU so] Eat

wo] gl
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Itala SDK Setup - *

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 .
. Position your mouse
Install .NET runtime over a component ko

see jts description,

Space required: 0.0 KB

Mullsaft Install System 3,08

< Back Install Cancel

kel
¢
|m
oy
)
2

Figure 16: HXEL:

) Microsoft NET Runtime - 6.0.5 (x64) Installer

Microsoft .NET Runtime - 6.0.5 (x64)

.NET Runtime

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

By clicking Install, you agree to the following terms.

Privacy Statement

Licensing Information for .NET

Install Close

R 7 G 8 (] GenTL W99 G A1T-E Hgote] el e/ 10k20] BRG 4
PERE
guck o] ke B2H

B3 (@2 Soll I35 F W7)7] 27]7F 115682 EAE == o

gtoln] LA 42| 27|15 YEY] gha .
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4 Microsoft MET Runtime - 6.0.5 (x64) Installer - X

Microsoft .NET Runtime - 6.0.5 (x64)

Installation was successful

The fellowing was installed at

- Microsoft .NET Runtime - 6.0.5 (x64]

Resources

Documentation

Release Notes

Tutorials
NET Telemetry

Close

Figure 18: .NET HE}] A =] A

ol

e,

Itala SDK Setup -

Completing ltala SDK Setup

Itala SDK has been installed on your computer,

Click Finish to dose Setup.

Create Start menu shortcut

< Badk Cancel

4.5 Itala API2 7pi|a} AL&
fala APV Ap 291 AT A of AT 4 el 48 A1 el ol ol tala AT 2

A FFL 45U golB e 2] ARGl ek ZAIgE W82 SDK A 2] EH ¢ 9l Itala APl ZAE
U——‘Z—O]—/\ﬂ

4.5.1 Itala SDK &4
SDK &A= A2 Y E&(ltala SDK > 72 > 747 > html) ofl ] ZF& 5 Ql5 L)),

7121 202 Itala SDK B4 9] & wjo] 2] S o]z}
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®
I I ALA Introduction Configuration Programmer's Guide API Reference Code samples

Opto Engineering Itala API

Itala APl 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,

Q search the docs

configure and acquire images with Itala devices.

The power of GenlCam

Itala APl 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 20: Itala SDK &A1 9] & o]z ]}

46 A} 2ZE oI} g7 Fvlet g

Itala 7}4|2H= GigEVision ¥ GenlCam T &2 F451H 2 EMAL H|H A X E 9ojof A B¢ 4= 9
ZsUt}. TSt o] SDKoJl= EMVAO] A if\FJo}— GenTL AF9FS £45}+= GenTL producer(.cti T} )~
ngHo] AU o2 Sof ok S8 AH U AREgolote] 4T £84o] B T

4.7 ItalaViewo 2 7|2} A&

ltala View-2 Itala 7be|2}2] 71 140 9 B4 s 22 ¢ GUI EQ YT 2840 {4
N EZ Zt= Itala View2 ltala 7Hi| 2t SHO02 55 v A ARIS] g7t 2 v &
=

fZgA o) H S-S F7] ol th= A Ao hEkst |87t vt g5 Ut

471 4 ad

=
19 218 23} Itala Viewe] H)l 2 of2] 75 g2 Us = sy th

1. vl 2AE

3. Tutols A1 2 Aol
4. W)t 2EEY

6. GenlCam 7|5 E g
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[@ Itala View Fie~
Devices

Realtek PCle GbE Family

Limit Mode e Link Throughput

Frame Burst Start

ITA120-GM-10C

GEV

1012

10
DEVICE_ACCESS_STATUS_OPEM
192.168.1.88 nFP5:9,5 Display FPS:9,5 Bandwidth:941,5 Frame|D:666 Timeout:0 Aborted:0 Incomplete:0 Los
88:5F:E8:20:00:01

255.255.255.0

0000

ice info  Device control

Figure 21: o] 7] & Yt

Wi 222 5ol ol el Aol Mol 4%, =7 2 uhate] A2 4 Qe

tutol 2 A ol AFE o NICo} olo] A Fhujelrt (e gyt Aeko] Az 13 HES
AHg5to] YIESIZe] A2 GigEVision 3215 A5t AT 5 AU
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i
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B2 BH Soll= @A FA s ol A A Egt tyuto] Aof tigh H 71A] B4 FEH 7 ZAH U o 7]l =
A2 mdl, d#H NS, MAC 4 9 A4 IP F47F ZHE U

olu|z] Hol¢

H
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£ E217 433 22 1 /T e B 29I i AL ERleh g 05 /)] AgEu,
2] ®7] ofelo] W& A1&alo] GenTL WET AAH A](7] R0 2 Aehg)o] 1= 9 7hof At
ol

=]

> |m A

4.7.2 1P 347

Tools 321} 1P Confgurator & 2IEle] AL - A51ch. P 74715 el ZArite] =412
T4 BAE RRHOR A= HA A5

© TIPS APESIARE A1 YI0] B2 Fhullekel NIC 47

+ AT IPE AFESIA R A1y npa 37} b shuetel NIC 47

+ F}ellel7k DHCP BLE 2 7 5|o] 93 NIC/E 947 P2 A5 o] glgiet.

+ 97 1P % NIC/H 474 7}ol b7} DHCP RE 2 M E|of glgr]et.

[@ Itala 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 [88:5f28:20:00:01]

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 IP

New IP :
New Subnet :

New Gateway :

99 22604 2
ot oA
2 A5yt

P74 BAlL 2% sjtho] settings 1204 ST 4 A5 62 Sof Fhujatrl A NIC 1P

el bR Sl M a1 A 4 G 9 Bhe AT A
DR GRS A
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A3 AA P AT IPS AA R QWS T 5 Auth 2u2 HlolE S ol 2staL Apply HES
Selsl7ler st fuch 21 oA 74 K ARt o] utes] HgE glex] SHeld 4 9]
FUth

Hol 7|2 ol Ao} mprbA 2 AAT 7 3] Go] ool 2L M7k 41 Ao} 7 WA H ) BAS
EAFY .

Fhulleto] 1P 7ol et A4S 8- 433 A4S oA a

473 HAo AHolE

Firmware update

Status Model i Version Firmware file Update

ITA120-GM-10C 300 M ... i mation
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 23: FW ¢dd|o]H #.

Tools w72l A Firmware Update 12 2|Ejof] HAAT 4= QIFUTHLH 23). oA @745 24 2l
et Hellol mtdS A & 5y Itala ZH=ke] 24 Hlole wE AAY o™ Ao Bl
terEd 5 dgU
shit ol4o] Huo] 22 qlelo]Este Wl the TAS A

1. ddlo|Edted= 7} tufo] Lo et Helo] Aol E mhd & A= gy

2. AT AHo|E T2 AS AZsle]H Update |1 E

N

filo
il
)
gt
O
T

2l ﬁi A= *Ji 143}-
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4. EE Huto] a7t Zutad] dho|Ed w714 7| vrEu .

Firmware update

Status Model i Version Firmware file

o ITA120-GM-10C 2 300 [ s\fw update pkg v3.03.0efw ... 15%) EEeren
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.

Please Walt The st firmwares can be downloaded

from Opto Engineering website.

"2?51484 bytes written.*
/2751484 bytes written.*
/2751484 bytes written.*

2751484 bytes written.*

51484 bytes written.*

/2751484 bytes written.*

51484 bytes written.*
‘13107_0/??1454 bytes written.*
*1318912/2751484 bytes written.*

Figure 24: FW f4d|o|E7} X5 SY Yt

Fn: 442 BAY LS DA A Q. Yo/ E Z2A 2 Fo FAE A FE A2 15 A
ofx| gfotd tjupo| A& o o]¢ R = Qe HH7F E I B2 3 2705 P55 &

A7]1]of glof phelafof ThTh

4.7.4 LUT oA}

Wizard ol 4 LUT abAfe]) e 223 2 Qlgiet. o) & o) Mehat 7hulete] LUTS B My e 5
AsH

Import from camera-& 2321514 ZHH|2t g A A E] o A LUTE 9137 Chart §i(ZLH 25)0]] EA| St} o] A
Table (1 26)0]14 7} 22 LUTE BAE % Q& Th 54 LUTS A5k o £2 e Ands
A E oH Ei E= FARE AT Eo]= oA °ﬂ J/d et Csv Jﬂr‘?:l & 2ESh= AYYt @7 LUTE CSV
ol 271 MAS TS ThA] oS 22k 9l& T},

AT} LUT7} H /\31%“4 Applyé Zeoto] Zhd|2f v 22 of] A4ty o). LUT 7]-5of thgt AFAIgE W&
2 6.6.1 A4S XA 8
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LUT

Chart Table

LUT

Chart Table

v1.17 - ko

Camera Opto Engineering ITA120-GM-10C [88:5f8:220:00 v C

Import from camera
Reset default

Read CSV Write CSV

Figure 25: LUT npi A}

X
Camera Opto Engineering ITA120-GM-10C [88:5.€8:20:00 Vv c
Import from camera
Reset default

Read CSV Write CSV

Figure 26: LUT opH A},
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475 2% B4 B3 vhA

ofulx] A4 A WAL R E A el 2 YA FA T Bo] 917] w2l tala 7}olet AL B | AE
23} Zo] R}, 2 o st @ stolmerelolq o gte Ao BT At
w0 1ol et A -2 6.18 442 FE5HA 8.

oALE 7}ule} 5 5t Agho] Qi WAo| ok F7hZ & i THE B34 a9lo] gtk ol
OIS Itala 717)2hS ALE}H olejet BTG Leje ALEA A% B HAL e 4 gt

A

=202
g2 A o) A% 948 B2 B o 3 3
ok GiTh. AR 7] AL A AEE 1 Al 275 A A B g

Defective pixel correction

ICamera Opto Engineering ITA120-GM-10C [88:5f:e8:20:00:01] Vv C' Information

Dark images Gray Images *DefPixDescription*

S
v

Status 0 / 100 NES 0 / 100

Num images 100 Num images

Acquire Acquire
Threshold 208 Threshold 283

Max pixels Max pixels

Found = Found

Log

2025/12/15 16:50:03  Acquisition mode OK
2025/12/1516:50:03  Loading defective pixel detection library

Figure 27: A5 A 1B A o} AL
Wizard )l A Defective Pixel Correction s AHLH 27)of] HA| AT 4= Q15U .
=

1. Zhlebe mejd 89 BER AL Solok Edr] BAY 9% AE

2. 24ko] ATS Poolw e A5t 128]2Q] 9] WA P46 Mono2p E= BayerRG12)&
AgHE Zlo] E&U T,

3. o]m)x] 29 =g o,

4. Fh)et A E FHEY .

5. Dark images o' 9| A Acquire | &

6. &2 2ol A Find ME& S5t leaky TS Aot

filo
fuju
i
_O'L
9
2
o
Mo
o,
=)
R
1o
P
rE
=)
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i
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7. 2] A ) B 9717 50%<] o] n] A d o NS F AT FARY FLE: >97%)
A eEUT e A0S LAslel Gote ge] BIE S T ofT E lNIAE EIE
e AT eF A AESof Bk He P L.

8. Gray images 14 o A Acquire B & Zelslo] 514 ofu] 7| 2] % A v 25 ALk
9. 22 Yol A Find WES Zejsto] Sh Az} 2= w0 AL 72 g,
10. Apply correction& 2sko] 7fuljato] tlol el & Q2 =g

o] M7 NS GFHOE A gl W A AH§A AES Aol Futh 72 g HES BE
Aol 9 WA 1ol BAFch

4.7.6 A B ulf At

Wizard ™ol 4| Color correction B} AH L= 28)of HA| At
2 ArgetH B4 x9 204 7hlets BAsta Hz o] A4
o E g 2o ook ApAIRE -8 Al 6.7.12 ZFESHA 2

Color correction

Opto Engineering [TA120-GM-10C  ~
X ratio 05

¥ ratio

*lterative* [

Correct

Information

1. Select the desired device.
2. Start the image acquisition.

3. Point the camera to a reference color checker (Macheth chart)
such that its orientation match the one visible in overlay.

4. The color checker should fill the frame as much as possible.

5. Click and drag the 2 comers of the overlay matrix in order to
center each overlay color target to the tiles of the color checker.

in arder to consider only the center part
Keep the overlay color targets distant from

7. Click the Correct button to start the color calibration.

8. Wait until the end of the process.

Figure 28: AAF 1 40 i AL,

202 BAL SYsteE b BAS BEA L

3. AAF B A apH AN Wizard > Color correction)S Y TtH13: 30).
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Color correction

*lterative’

Information

1. Select the desired devi

2. Start the image acquisi

checker (Macbeth chart)
rlay.

tX and Y ratio in order to
lor tile. Keep the overlay

Figure 30: AAF B2 mp A} 21U o},

Coler correction

Information

1. Select the desired devi
2. Start the image acquisitic

Point the
h that its

Zoxite

Figure 31: 0] 7S 90 2™ ulA} A4} o} A5 W 2 4

SHF A EstA 2.
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>

olm| ] 7%
ADC AT
olm]] ¥ 7]
SRR EIN0Y
ROl =

gl Al o] 4/
54 4]

LUT/Zmt B4
Test pattern

o5

2 o4

s E

25 A2l

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

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

v

v

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

ANANANANE N NRN

10/12bit
384MB
v

v

v

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

AN N NN YNNRN

p.71
p.69
p.70

p.103
p.91

p.101
p.104
p.107
p.107
p.148
p.88

p.101
p.111
p.137

p.62
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Trigger hardware
Trigger software
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43 54
2= A= AE S
A% W 34 F4
GigEVision 4 &=
GenlCam A &4
CE Q15A

Shock 1] 17 Vibrations
RoHS

REACH

WEEE
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Windows 10, 11 (64

bit)

AN NN NN

Image sensor, FPGA
Factory + 2 user sets

DN NN

A = BN
I

OR, AND, LUT
RS232/485

ANANANANA N RN

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

Windows 10, 11 (64 p.20
bit)

v -

v i

v i

v -

v -

2 p.61

1 p.61

Image sensor, FPGA -

Factory + 2 user sets | -

v p.35

v i

v -

v -

2 p.122

4 p.122

14 p.123

4 p.126

OR, AND, LUT p.126
p.140

v p.143

v -

v i

v p.8

v p.9

v p.10

v p.10

v p.10

-10°C - 60°C p.12

RH < 80% p.12

-25°C-65°C p.12

-25°C-50°C p.12

RH < 80% p.12
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absolute max value

t
Figure 32: OV-1.9V @ 2.2V-30V Alo]9] 918 Ea]7L 247} LOW @ HIGHZ =2 gy}
] 438 AL dARES 2964 = oF HYtt.
A A
Digital Digital
input input
Vin,th | - oo e Vin, th
| | t | -
A | | 4 |
Processed | | Processed |
signal | | signal !
| T T
TLH, min 1« THL, min 1« THL,min w
TLH,max «—}» THL, max «—}» THL,max >  TLH,max~— |-
| | | |

Figure 33: §1Z: Ak of| 2] 2
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R tala Fpe|apolli= Faghe] Z]elo 2 el Egl] 15E A2jelr] 9la 1
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3.3 1.5 2.5 1.5 25 2
5 1.5 2.5 1.5 2.5 2
12 1.5 2.5 1.5 2.5 2
24 1.5 2.5 1.5 2.5 2

Table 8: 2] 72 o] 2|4} Itala 7t =}7F E=| A E o 24 3 2o 4= 2 A1

522 7] & Ak

92 Itala FE A &3 9] A7) Arda HoFUH
< Supply Voltage % Load Res-e: +7} OPTO REF V+ o A28l 33 AT 44 &2 ol 9 2H
15} g Holg

& Meas Output Current> FHEA7|E 5ol s2= =

= 2] £ HEA|SHAL, € Meas Output Voltage
L 23 A 9 K}l Ao 25 2748 1ejste] A &9 1

NN ZAE AL EAFYE. &

MAX Output delay= FHA712] YA =712 ] o At 2] A5 A oyt
A A
Internal Internal
strobe strobe
signal signal
| | t | | t
A ; ; A ; ;
Digital | | Digital | |
output Tdelay,max | output | |

Figure 34: & A5 o 2] 2F o] YH AEZH A§
N ol B2 ] 249 t]AE 22,

% 34 A% o4 9 57 oA 24 o st Ho £9 AQL g
Internal strobe signali= A&7 B AR 2 1 5 shpel] Zstel Ui AT (el eF 19)S et

S,

H

Digital output %2 A 3|20] oo} A2l o] A5S Le}
gAg e Hads|el & 0
o] }
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B3 59 9E ofojdeo]H YHe F2& HolA] gharitk 5 42 o]X] 27} 517
o3 ZHe A7 2 52 2o w4 e

Mg =27
150 3.5 2.1 14.0
33 330 3.5 3.0 8.8
560 34 3.2 5.6
1000 3.3 3.2 3.2
330 3.5 4 12.1
5 560 3.5 4.5 8.0
1000 3.5 4.7 4.7
2200 3.4 4.8 2.2
330 3.8 8.5 25.6
12 560 3.8 10.2 18.2
1000 3.7 11.4 11.3
2200 3.6 12.0 54
560 4.0 16.5 29.5
24 1000 4.0 21.0 21.0
2200 3.9 23.2 10.6
4700 3.8 23.7 5.1
Z7 oA =27
150 6.6 2.1 14.2
33 330 17.3 3.0 9.1
560 27.3 3.1 5.6
1000 348 3.2 3.2
330 9.6 4.0 12.2
5 560 20.6 4.6 8.2
1000 30.7 4.7 4.7
2200 42.2 4.8 2.2
330 1.8 8.4 25.6
12 560 4.7 10.2 18.2
1000 12.0 11.4 11.4
2200 31.3 12.0 54
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24

70

60
K
> 50
C
o
(]
40
I
2
c 30
o
o)
o
20
10

560 1.5 17.0 30.3
1000 4.0 21.2 21.2
2200 15.8 233 10.6
4700 36.9 23.8 5.1
Table 9: Itala 7}oe} 22 Alzo] 2t 2 A L A7) 53
Sk ©
Bot s
Q2 0 2 BE 1A]H) Sony IMX ALA L AT 3} wre-2 HYu
S 9l o) A4 0] Ab) gL 17 35 9 13 36ef Lot glith
ofu] ) AA] A E ol that RS Akl d 1.5 482 Fx5 L.
| | | | | | |
300 400 500 600 700 800 900 1,000

Wavelength [nm]

Figure 35: 14|t} Sony IMX S8§ AlA],

Uik 0.2 BE 24| Sony IMX HLA L AT 5} wre-2 WYy
a

=
3 9 2 A4 o] Aty S kgL 1% 39 9 1) 4
A Aol T AR S A stelw 1.5 488 Fas

o T
9 ) 28] ALK o] ATH) k- 17 37 U 17 38¢] Lot gk

o
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T
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Iy 30,
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o T
o

53



®

&=

OPTO ENGINEERING
Itala | A8 2T A

70
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Figure 36: 14|t Sony IMX A& Al A].
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Figure 37: 2A4|t}] Sony IMX S48 AlA].
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i — Red | |
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i — Blue | |
X o0l |
>
o
C [ |
Q
S
[
5 30 |- .
£
= | |
+
C
S 20| i
o
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Wavelength [nm]

Figure 38: 2A4|t} Sony IMX A& Al A].

Sony IMX990 SenSWIR™of| tfj gt AHtf] =18 sensor is shown in Fig.41.
oln| x| A AlE o] Thet ARE A H 1.5 A4 Azt 2
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Figure 39: 44|t} Sony IMX S-H Al A,
p — Red | |
—— Green
Green | |
— Blue | |
\ i
\
L A | T . ! 1 |
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Wavelength [nm]

Figure 40: 44|t} Sony IMX A 2] AlA].

56



itala | 4§ 49A

®

&=

OPTO ENGINEERING

100 =
— 80 |- |
=
>‘ | -
(&}
C
()
S 60 .
&
(]
c | |
2
S 40 | =
o}
O |- -
20 |- 1
0 | I | I | I | I | I | I | I | I | I | I | I | I | I | I
400 500 600 700 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600 1,700 1,800
Wavelength [nm]
Figure 41: Sony IMX990 SenSWIR™ monochrome sensor.
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Transmittance [%]
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55 Z|AA ArF

5,51 X4+ W
ITALA G - G.EL

TYPE 1 5 0(7% 422 2t 1.2917] o]n] 2] Euho] A4 7} A2HH RE slujat2 tepgyh, o} 7)o
2 C mount(47 1917, 19145 3204A07} 2t o] 9o o] Zail 2] 7] 2] 17.526 mmeluich.

TYPE 2 ¥(11% 43)2 4/3" APS-C o]u| 2] 0] A7k A48 i F}u]eh S Lrebiuich. of 7]
297 7127} 12 mm<] MA2x1 LR uh E 7} o] gl o,

17.52

Opfical flange
distance E U
ﬂ
v h H
1 - -
—I_:/ Fl
I
i SxM3 V3 /
Emgr?ggwﬁ g%;e Circular connector
for nehNO[k cable power and I/Q interface Y =
securin ‘ :
: 6.41 36.50 / insertion 12.5

G i

23

/
/
/
Iy
2D i
Status indicator 3 "j
LED , | —

L
2
—3

|
& 4 -

2x M2 4 20 10.25 6.10 45.16

57.56

Figure 42: TYPE 1 dimensional drawings.
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T
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12 | |
Opfical flange | (il
distance i
BxM3T 4 ‘ ‘
s A
Ethemet interface iy T %
M2 screw holes . m - B MaT 4
for network cable Circular connector 1 52.50
securing power and I/O interface  _5.42 46.90
A 8
N o
HD
I —
Status —
indicator
LED 2 E
A
|
o &
Cl i
210 :
20
2% M2T 4 5257
62.97
Figure 43: TYPE 2 dimensional drawings.

18] 449) T WL B E P67 FhdatE Lhel U Th o] FHe|akell = F3 C mount(Z] A 1213, Q1|9 32
A7} A2EE] o] 9] 0w Zelz] 7 2] 17.526 mm Ut}
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18 27.04

C-mount
¥ 9.1

Max lens

insertion
12.5

M30 x 0.5

10.50

10.50

M12 A-Coded Male
IP67 GPIO connector

17.30

M12 X-Coded
Female IP&7
Ethernet connector

Figure 44: ITALA G.IP dimensional drawings.
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5.5.2 GigE Vision 7] A& Q@ A5t

Iltala 7} 2}= GigE Vision 7] 4] AFeFS P 5HA 4ot 5 A A H AUt 7@ 5 432 Gigk Vision
Mechanical Supplement(Z1 % 45)0]] A 2= tf 2 TYPE090 I =0o] st}

Al

—  —
B1 B2
— —

[Al > [A| PLUG STOP
) PLUG STCP

;i

Wﬁﬁm
DHE
L)

Dimension — Free connector TYPE090 TYPE110
From overmold to plug stop (Al) 9.0 mm (-0.47,+0.00) | 11.0 mm (-0.47, +0.00)
From overmold to tip of thumbscrews (B1) 4.25 mm (-1.00, +0.25) | 4.25 mm (-1.00, +0.25)
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 nmum (-0.00, +1.00)

Figure 45: GigE Vision # 9] ] AL}

5.5.3 AlA A€ Hlolg

RE shlete 23 5 A7 Sk Sl gl
-2 BAa] 919 Ax mheES NEog 67l Fofl i %
110 17 465 712 0.2 A4 F4-2 7] 91at | AT glo] thel gl

Roll 0A° 0.4A°
Yaw 0A° 0.3A°
Pitch 0A° 0.5A°
Horizontal shift (x) 0 mm 0.2 mm
Vertical shift (y) 0 mm 0.2 mm
FD (z) 17.53 mm 0.171T mm

Table 10: C TF2.E 7}ufjak-g A4 A€
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Roll 0A° 0.6A°
Yaw 0A° 0.3A°
Pitch 0A° 0.5A°
Horizontal shift (x) 0mm 0.2 mm
Vertical shift (y) 0mm 0.2 mm
FD (2) 12 mm 0.2 mm

Table 11:) 0h2.E 7}eflakg 414 A1E 2

Figure 46: A A 245

56 AuH L Mok
ITALA G - G.EL
Fhalatel s 5 Ho] A 7} Qg ok

© WA A7 Gl BE RS A E
oluA] 2E ]S 93 A L (Ml AFP) PoES 7 7} el

OH
m[o
do
3_[5
e,
i,

« 124 93 Ad ¢ (P/N: HR10G-10R-12PB(71))
o] 7u ol Ael B Eel7, 5715k A9 £, A W Sefolw] 5 o5 o]

o) =
Yok Wol- nAsle] 94 gFo v Aule RE(EE EL 2 A2 AE S gl mhe}
cFEU 5 shvlet B9o] Wob2-g shelsteld B 12 HxaHA 2.

a1 CBGPIO001 FJo]E-& AF§-dl= 7H-2 Opto Engineering® gAFO] EojA] "X} Of] 7]-&" &1
S elstAl 8.
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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

12 Opto OUT 1 Lens +3.3V 10
Table 12: ¥+ 9 A= = AEZ 2] W RFo| tigt  Figure 47: 123 4F AU ¥ Hoh (7}
Itala ™ol 2t A Lx)
ITALA G.IP

Fhuletol = = o] 7] E 7} QT

- M12 X-29 ¢ IP67 o] &Yl Al g (P/N: 394811-E)
olu|z] 2E Y& 9t A 9 (M e A PoEE S35t 7hf|at M wFS g A A,

* M12 A-Z.E 4§ IP67 GPIO A4/ E (P/N: 494518-E)
ol AY e o= A &+, EBA, &%k A2 §4 5 =4 "ol sy

ZA1: RT-MSAS-12BFFM-SL8Dxx 7]|o]-E-S AI-§-3= -2 Opto Engineering® FAFO] E o] A] *AHAF
o 7l& degs gelshA L.
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GND
+VIN
Opto OUT 3
Opto IN O
Opto OUT 2
Opto OUT 0O
Opto REF GND
RS232 RX
RS232 TX
Opto REF V+
Opto IN 1
12 Opto OUT 1

2o Voo N U R WN =

Figure 48: IP67 12 A& AU g Hol-(ZHH2t A
Table 13: IP67 H| A& Itala Hol-%-. HI).

57 1/0 3=

/0 7 UlE o] RE Q12 W &2 pe A7 40w Aol Yeit
BE A7) Aokat Ho) A9AR A4S 3 7ol vhet gy,

(OPTO-ISOLATED INPUT) I

+Vpp

to camera

=
=

opto_in | X T

opto_ref gnd ,

-
©
|_|Z_\_
-

S |

Figure 49: 3 Al & EZ2 7],

12 Y ofol& @O e Mool A Ao A Ed A5E Asl] ga Al A8
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Yr} 4 Anto] o] digh giy o2 TVS tho] S =7 AR E|n] 28 tol e =i ge] T4 vhEe
. ARE g o 24517 8 A7 AT sl2r mgso] syt

Fa: FEA ofg o] 27 EEY O o] AFge = gl H B2 Foo1A 1.

AR WA oA A2E D HE A A2 DR A A7 A 7.0)e] et gy e,

I
(OPTO-ISOLATED OUTPUT) |

opto_ref v+ M\ —Erem camera |

wou 18| JFY |

| L |
23]

5.8 LED ¥A]7]|

BE itala Fhlefel i 5199 19 AU ol LED EAISo] F2E|o] A&t 1Y 42,43 9 44 F
=)

o] LED: F}ullete] @A) 25 HE)E A2 A 0= AT
A SEL 149 U slo] et

M}

E4FIP67 2L A 9]¢ BLE Itala 7hetol 5154 S1910] R4S AU E o] 5 7] o] 4l Abef LED
BA5o] Q5 THIY 42 2 43 %)

o] LEDE= 7holleke] @ ol H Yl A AFElE A1 ZHA0 2 BAG

A T2 B 150 L Elo] gl
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Condition: camera working

O  x@ydd shee} A2t BRI (A 2 A)

O LA Ftef|et Zu)

® LA 7}ue} 2] A

Condition: camera during firmware update

® H Ay 8 RO Fhv| 2t

©  EEp/FEA ZuY Tt el E F Y

Condition: fault

@ L o StE9o] 25 - FPGA 2. 5F

@  w7ho] Wk A Zhuke] - 7|7k St=dlo] 95 - RAM 9.5
500ms

9 W7ol LA el - ubddi4s | StEfo] F - o]n|x] AlA oF

Table 14: 7} 2} AFEj S L}ER)= LED MAF I

Amber led - Network activity

o et tlol el 7} EEstA A SAU T
o A HEYT &5 8ls

Green led - Connection status

@ = 1000Mbps H =

o AH 100Mbps H3 F= 3 gl

Table 15: o] &Yl Ae S LFEhi= LED A4 =

v1.17 - ko
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Feature Naming Convention (SFNC) & GenlCam Y5 7§ Hof uw}at A o] H 1t}

et Zb AR AR =

AZg o

6.1 Device Control

5] . 7]1%5-& Standard
o= Ao A= ZF 7] 5l

Aol =19 Alo] 9l et I H 7]-5o] EeE o] syt

o L
1 =
- T
1

6°1

B O 9o

2 dA Aol A fufo] A
L 2E Device Control oj

=
=
7

Al tiuto A 24 of] gigt 4

W57} g slo] gl ot

HE g A8

DeviceType
DeviceScanType
DeviceVendorName
DeviceModelName
DeviceManufacturerinfo
DeviceVersion
DeviceFirmwareVersion
DeviceSerialNumber
DeviceUserID

DeviceTLType
DeviceTLVersionMajor
DeviceTLVersionMinor
DevicelLinkSelector
DevicelLinkSpeed

DevicelLinkThroughputLimitMode

DevicelLinkThroughputLimit

DevicelLinkHeartbeatMode

v1.17 - ko

e,

Z2] 952 dhsksh o}, [Enumeration R
tjeto] A AlA o] A7H G- I[Enumeration | R
Hupo] A A A A o5 IString R
&) mE IString R
] of it A2 AA HE IString R
&2 A IString R
21 9] Hellol HA IString R
A7 dH HG IString R
AR T2 89 7S A IString RW
Azt

Z2] 0] A4 d|o]o] 85 [Enumeration R
FA O] AE AT+ HA linteger R
&2 0] A A mreoly WA linteger R
Aol 28] A5 Ayt linteger RW
A H AN FAE AE linteger R
e

DeviceLinkThroughputLimit7} [Enumeration = RW
23t o] Q=] Aol o

AEsh G 30 A tiuto] 27} lInteger RW
~E2]u g o]g o]

el =g A gHeht.

YO SIEHIE SISt = [Enumeration = RW
NERE
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DevicelinkHeartbeatTimeout EX 939 dA] SIEHE IFloat RW
Ef o2& Aot o).
DeviceLinkCommandTimeout A= g3 iy A7 ASHS IFloat RW
UEPA U o] = ol 2l A
A5 ool g olupo) 2o
2o -5 AlTtell st ot
DeviceReset 2 S AH A A= ICommand W
Z713RRU o A7 Foll=
|2 ThA GAsfof g 2R
A ASol A= 2] AA
A= A&str] Ao
DeviceReset W& 0] Z=9]0]
Zadyrh
DeviceFeaturePersistenceStart nE AE8Y 7ESS 7159 ICommand w
A& FH[5E7] Slof ]2t
GenlCam XMLo]| ] Al g}
DeviceFeaturePersistenceEnd 715 A& 5 AHE ICommand W
tjHfo] Ao quﬂ}
DeviceRegistersStreamingStart AA]-S BlolshR] o | 2] AH [Command W
AE S 9ol =] 1517
DeviceRegistersStreamingEnd SEZRAEQY 5 oY ICommand W
DeviceTemperatureSelector LT E =AsH A2 Y A= IEnumeration = RW
AEiety
DeviceTemperature 2] L& 4&]) (M 373637 | IFloat R
T)
oeSensorTemperatureNormal ojm| 2] A& AAL & A|SHA A IFloat R
(°C) &2
oeSensorTemperatureHigh olm] 2] AlA 112 ATHAMN() IFloat R
oeSensorTemperatureStatus ojm| x| AlA & Arel] A [Enumeration R
oeDevicePressure ZF2] Y2 2 (hPa) IFloat R

Table 16: TjHlo| A AHo] 7%

6.1.1 Sensor Temperature Status

AlK o] 2 AHE= oeSensorTemperatureStatus 7|52 Agalo] <lst 2 941 t) 715
= Al 72 Yt} Normal, High 2! Overheatz, tjj7jj L—’,\— oeSensorTemperatureNorm al
7Fs) 2 oeSensorTemperatureHigh(124)o 2 A old Ut} 2T Afefjof mat 7fle] e
SUT G oM = 7ol BaskA] o, & Auiols Wate] A=A, BE AE
Wzto] Worolm, 1] QLOW AAZ} £4PE 4 G5k,

SensorTemperature o[ M= 4= o]LE Aol Aol 4 48 4 slgich o] SMES 24513} oe-
SensorTemperatureStatus /\‘fEH7} HAE wjulc} o HEE HhS 4= Q)& ) ZFA| &L o|H E

2

> ;El r&“
Il % oX o
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HHE o4 8.

Temperature A

Overheat

oeSensorTemperatureHigh

A 75°C R TTTTTrrTI T TP PPRTTrs

High

oeSensorTemperatureNormal

Normal

Cooling Time

—

Figure 51: tjulo] A 2 & ZA(AlA) 2 AFe] & o of Yyt

6.1.2 Bandwidth limit

DeviceLinkThroughputLimit 7| 5= AM85HH 71| 2t tlo] 8 A E 2R of ARG = Qle T 25 A
et 4= Qs Ut Fdl tE52 Alofstr] 918 A glo]o] wizl Atoof] 2| o] - AsHA A H Yt
©]+= GevSCPD A4 2] Transport Layer Control 7|52 S5 izl 7+ 2| gk2 21 AAs= A}
LAY dlolg Mgl AEg A5 Ao ZH2hrt A I EHlo]| A AljtE ' M| sk A&
A % U

YAZ 4GS A2 H th G Zo] T luto] 29| th S E FAR e We) puet A 2P AAL o
E5] §-8FLTh 2 tlutol 2o AT A A YEYTN N FEL HA5}ste] 452 T
shsha Aura el P AL A 5 AT

6.2 Image Format Control

Image Format Control Al of| A= o|u] x| 27| W A2 FA5H= i ol o5 Ayt

SensorWidth AAol &g

1

Al linteger R
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SensorHeight
SensorPixelWidth

SensorPixelHeight

SensorName
WidthMax
HeightMax
Width

Height

OffsetX

OffsetY

BinningHorizontalMode

BinningHorizontal
BinningVerticalMode

BinningVertical
DecimationHorizontalMode

DecimationHorizontal
DecimationVerticalMode

DecimationVertical
ReverseX
ReverseY

PixelFormat
TestPattern

v1.17 - ko

Al A o] f8 ol (A

A4 g4 &elo) x g =24
=71(x]A])

w4 gA geloly =94
=7] (3} 2])

R e e

olm|A] o] 2o 1 =|(HA THel)
ojm| A o] Zdf Fol(HA T4)
tjHpo] 2o A A|-g-5hE ofm] 2] €]

Hl(8 )
tlrto] 24 AR o H] 2] <]
zol(34] )
Aol A A G o] 45
Q TA(TA }H9))
Aol A 4 G o] 44
© TA(TA t9))

BinningHorizontalg /\}%g} ]

Wl e e 4 A0 5

BinningVertical-2 AF-8-& wj
N=zg 73 A Agste o

[ = =
A RES AR

u) 712 s g o
AHg sl BES H3F
/\nﬂ O}H AHEEO

I“Tl“
Sn)

o] 2] &
DecimationVertical & A}-8&
57 TS Folk o AHS
Hes = /l-] al —5—1-1/] q.
o|n| 2] o] 2] 51-9] A&
717104 gt ol A E 7R R
H47]
71719
H?ﬂ 7]
71710l A A5t
A A o]m|A] 4
2

HAE HH 9] §

A A

o[->

goln A A2z

Al o
2 4
A

1)
=
Ea
2 g
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BayerXX12p 12 Un-debayered raw data (12-bit)
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Byte2 [3[2[1[0[9o]8]7]6] P3-p2
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P1 [0 o876 |5 ]a]3]2]1]0]
pixel 2 Byte1 [ 3] 2] 1[0 [11]10] 9 8] p2-p1
;P21_1|12987654321° Byte2 [11]10] 9] 8|7 6]5] 4] P2
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2 P3r‘:)1(e‘l1?(’)‘9‘8‘7‘6‘5‘4‘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 72: Al 4] Q151
v1.17 - ko

90



Sl
@ —
< 1 |
OPTO ENGINEERING
Itala | AF8- 4174

6.2.7 dH|o]o|F

ol (s Hiato] )2 wolof FE7F 2 ofu]2] A= =5t A glojeeflA] E2 2
olu] A2 A4 el T2 Al AU,

ofu] 2] MM A= A S7gokA] ehmuth Z HAl2 AlA ZF 9]l 2t Ho]o] BE ofglo]=
olg] shLte] 7| E LA @ A7, =M © = mleb)at 7] 235 o}

22 73004 2 4 9=o] tulololale] BHe 1 TAle] Ay A nikslol 2wl o) A
712 g A i AT AdsHE ALY

Figure 73: o]u] 7] o] A4} 41, Tju]o]o]

27} oln] x| o] A} Bkl tHo]o]d el Fe] wupe ket ebil v,
112l Z o] BT ALE H5 S= o] 24 710 7 o] 41918 Fhollehe Qi 0.2 A
Ho Qs AR A Aol BebEel A B duelEE ASd,

tala 7ol 2ol T-EE o 1212 zipper artifacts} 22 A7 of el T EE WA ok S AAE A

o},
lo1o] M4S] € 20 ol ] B, ) ) a9 048 S o AR 20
WA 519,20 9 210 2AJS] o] g

v1.17 - ko 91



som
@ |
<
Itala | AF& A A

OPTO ENGINEERING

Rout = Rw,y

Ryy—1+R
Rout == Y 1 —; x,y+1

Ry R
Rout = == 1’-”; 41y

Rx—l,y—l + Rz—i—l,y—l + Rw—l,y+1 —+ RI+1,y+1
Rout - I

Table 19: WF7FA(9]2), = A0 (7o), TFehA (o} e 2) T Ao ZHzF w7k o 2 |7 A s <ol o),

v1.17 - ko ;



&=

OPTO ENGINEERING
Itala | AF8- 4174

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: 217} #ZEAY(]), 5 (7} -E), webal(ote) = A o] = Ak 2 7A.

v1.17 - ko 93



®

&=

OPTO ENGINEERING
Itala | A8 2T A

Bx-l,y-l Bx+1,y-1
Bout B’Ifl,yfl + Baz+1,y71 + Bmfl7y+l + B$+l,y+l
Bout = 4
Bx—1,y+1 Bx+1,y+1
Bx,y—1
Bety Bout Byiiy Bout Byt — By 1y + Beyiy or Byy-1+ Beyi1
out —
2 2
Bx,y+1
B
out Bout = B:r,y

Table 21: 212} B7144(9)), 5447}, mhebai(ofel) B Alo] shehal-2 A7 g o,
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TriggerSelector
TriggerMode
TriggerSoftware

TriggerSource

TriggerOverlap
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ExposureMode
oeShortExposureEnable
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ExposureTime
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6.3.5 Image Compression
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6.4 Analog Control
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6.4.3 Gamma correction
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6.4.4 Black level
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6.5 OE Auto Functions Control
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Table 24: OE Auto Functions Control £%]

6.5.1 OE AutoAOI
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6.5.2 OE Autoexposure/Autogain
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6.6 LUT Control

o] 9] 7|5l A= Look-up table (LUT) ¥5 7|5 tis g etct.

LUTSelector Aoled LUTE A gyt IEnumeration
LUTEnable AESH LUTS &Ashety ) IBoolean
LUTIndex A ERSE LUTO| A AM| AT AlS=0 lInteger

Qe (@ LANE Ao gt

LUTValue LUTSelector7} A EdSE LUTS] linteger
LUTIndex 32 & wtslsh o},
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Table 25: LUT Control &7

6.6.1 LUT
LUT (Look-up-table) 7] %-& AH&-3HA B4 o4 Mehe AT 4 &L ch LUT gJelo] £4 19
o ABe e Tl A oz AT 4 YEUTh FUY AL g M BE BAL SAG
A0 2 AU

A A Lo A LUT 2§51 gpot 29 Teo] #do] §12] o] @t (el Leijo]
9 1278 LUTS] Sol A 1272 §409), 5 ) T oA o] QAgto] B8w]o] Tefo]
o] 12768811 olul o] 39) ozl RE AL 0@ YR AP ol D 52

output output

255 |- renmemmn e 255 |--nmnenennes

255 input 255 input

Figure 94: 5= 7}2] ARFZ Q1 QlFob-y g o< d&oll= LUTZF 285 %] el
QLEZ= o3 dAIZte] AHHH Y.

7t 7% 0] FASHE A9 LUTE AT 4 Q& THAH 6.4
ltala View ] LUT a} Aol di5t 2pA 8t &2 4.7.
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6.7 Color transformation control
Color Transformation Al o] 4= tjHto] A o] AAY wetat T El R 7] 5o tisl A gyt
ColorTransformationSelector tofFst A 3 7| =0 2 [Enumeration RW
Aol Mg At e
Mg,
ColorTransformationEnable A ENGE AMAF S 52 IBoolean RW
FAsta
ColorTransformationValueSelector = A Eigh AAF MGl B Eof A] [Enumeration = RW
o 28 AT B ] A9 AL
FL emAS Height.
ColorTransformationValue EdHAZE PF Yo A Aelsl IFloat RW
AlQl ME) E © LA Zhe
Yerd Yot
Table 26: Color Transformation Control &4
6.7.1 Color Correction Matrix (CCM)
ojm|z] o] M- Fhue} Ae| HE e} FAHTE 2o upet Eefz]7] o] F2 M FATE A=
7 ofelg & S,
Zg2 o Zg Al Ao et 2 u s HHg M FAEE A7] Qo Mg BAsoF 5h= A7 US
Yyt
Color Correction Matrix (CCM)2 A2} th-&3t o] A|0l/ @ T Alof] 2+8-510] o]n| x| o] &3 A
2 238 % d&Uk

R Gain00 Gain0l Gain02| |R Of fsetg

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

B’ Gain20 Gain21l Gain22| | B Of fsety

o]7]A R, G, B2 HAH A4 F;o| 1, R, G, B Ezhayq oro MAF 13 o]},
91 8 @ A AT} AHGEA BHL 5 UAT, S 3 1] S ols] ] ol
Viewol| Al ARG 4= Q15U T o] B dato] HAE EEM 4 6 TS xR 8
8 g Rl M 37 7 Mgl AL EU T o Sol, YUV A E9e HeElshu s
Abs o5 ZHHE A5 2 E5to] RGBO A YUV A F7ko &2 ket o)
Y 0.299 0.587 0.114 R 0
Ul =] -0.147 —0.289 0.436 G| + |128
|4 0.615 —0.515 —0.100| |B 128
CCM A5 A dsHA 27dsted A4 4.7.65 J=5HA Q.
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672 LUE AN BRSSP
itala Zhole}e SULE Mg BGS Saet7] 915 Itala Views AH§3 & glov] the BAE ST &
Qe

1. 2 Ad% x

| =012 Horizontal line profile ¥}(Z<} st o '9)S A el5t 1 AMAF AALY| Shto]
b 2 36H= ROIE 1Y TtH1H 96).

Opto Engineering ITAS0-GC-10

Acquisttion FP5: 7.6 Display FP5: 7.5  Bandwadth:833.7 Frame|D:66 Timeout:0 Aborted:0 Incomplete:1 Image: 2464 < 1848 Type: RGBS X: -1
4 I ——

Harizontal line profile

Figure 96: 81 114 22}9] 3 Wi 7 09 ROISY 714}7] ) s % el
EA G,

2. BAIE o] 9] Z} Telo| AAY EFY-e MAF AA7| o] o)) Bt 7| gkat A x| sjof Tt
whebA] o] 2FE S A2 E GA st A ExposureT/meSE} Gamma 3F-& A soF Yt H 97). #]
B A AQdet sk e (A A TA gh2 ojn|x] A wd o] LB shdkell EAH).

3. =M Alg o] 2827 24 = BalanceRatioSelector 2! BalanceRatio 7|52 AHg-ofo] Hr7HA ol
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skeha) Ao oo} FUE A4S S AT,
o] A of| A= Balance white auto 7]°s-& A+85FA] W1l Horizontal line profile B8-S A< XU E
B 2. R, G, B ABT HAHAH Sto]E W AV} 2|20 2 A HUTHI1H 98).

SF

4. ©17] Itala View] Tool o] Sl 216 PHALS AL§5to] A 02 ST 4= Gl ek Color
Correction Wizard)] 12 AL-§o] 5t -2 4.7.6 Theto] ket gl cH 1 99).
1 o] S E|R A3t 18 1000 HAH A} fAFER
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lorchecker

Acquisition FPS : 8.3 Displ :6.5  Bandwidth : 910. ame ID:125  Timeout:0  Aborted:0  Incomplete: 1 Image: 2464 x 1848 Type: RGBS X:-1  ¥:-1 F
I

Horizontal line profile

Figure 97: A3 174 aje] = i WAtk 34 2 do] Ak AAp]o] ol
Bate Zht A XSt = Exposure Time 2 Gamma-& 273U tt.
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Opto Engineering [TAS0-GC-10

Acquisttion FPS : 8.5  Display FPS: 0.6 Bandwadth : 9243  Frame ID : 487 Tmeout: 0 Aborted:0  Incomplete : 9

al line profile

Figure 98: A} 1 2 20| M| A T+A|: BalanceRatio 7]
upeh A g d S A ste] A e Fof|A Al 7FA] A

= gt

v1.17 - ko

mage : 2464 x 1848  Type: RGBS  X: -1 ¥:-1 F
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Color correction

v1.17 - ko

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 99: Al B2 A z}o] Y| HA| THA|: Color Correction Wizard 2] Itala ViewE
A} gsto] npgALe] Bol whet A4 2
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Opto Engineering

Acquisition FPS : 8.6 y : 1.2 Bandwadth: 9400 F elD: 2011 Timeout:2 A : plete : 44 Image : 2464 x 1848 T,

Horizontal line profile

Figure 100: ABAF B A Az} & AAF A AL,
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6.8 Digital 1/0 Control

Digital 1/0 Ao A= 0] 4t 912 2 28 A5 S Aojsh o] 4
Efo]u], 7126 E2]AS 915 42 B £ Alo] Az ot et 14 7}
B2 457} R,

or fo
roh

LineSelector FASE QB A2] AdlE] o] B2 |[Enumeration | RW
ZHol(EE H) B M AlE9
7h4f ehele Aetgh e

LineMode =84 S A4S dE = [Enumeration = RW
2o AR o5
Aol gy .

Linelnverter AR ld = =4 gelo] 21§ | IBoolean RW
TS Alojty ot

LineStatus A e = =4 gtelo] 4| | IBoolean R
AFE 2 wrekgh o)

LineStatusAll E A Hof| AHS 7Hset L E 2l | linteger R
Nz o] A AJelE T v
hc 2 vkekehyoh

LineSource AESE gkelofA] 283 U &5 [Enumeration = RW
EE /0 &2 AT E AEgin

oeDebounceEnable Ad gute A sz = IBoolean RW
B4R o] 2 F3) 4
NoE BelPskn Afeo]~
ARH A FAS & A5

oeDebounceAmount L85t deE o ol AL 7] 93] IFloat RW
Q)2 4157} AG5HA| 525 o] of
she AzrlY ot

oePulseGeneratorEnable LineSource 0.2 2] A= A5 9] IBoolean RW
A oA oA A BAR &Y
AT E eHztol =9ttt

oePulseGeneratorPeriod =9 A5 HA9] & A 7S IFloat RW
ARyt

UserOutputSelector A8 =3 g x| A E] Q] o] [Enumeration RW
H|E & UserOutputValuez
A At

UserOutputValue UserOutputSelector”7} A5t IBoolean RW
HlE o) 2he AT

UserOutputValueAll Ate2t £ YA AH O REHIE | linteger RW

ghe 43yt
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UserOutputValueAllMask AFE2F =9 G R A O 2A7] Ao | linteger RW
UserOutputValueAll2 2] A ¥
2ol 27] mkaa S A gots
gt

Table 27: Digital I/0 Control 5%
6.8.1 Input Stage

A /0 £50lle A9 EdA Aot 5718t 295 AT 2HE A9 gAVF 2= syt

Polarity Debounce
inversion stage

DIGITAL | TO
INPUT >< FPGA

Vad

Polarity

inversion FROM
DIGITAL FPGA
OUTPUT

Pulse
generator
K I
adj. time

Figure 101: T] X & I/0 AH|o| ] EH.

Linelnverter 7|52 &
o

A skallof g .

AT By 2AT A AEE U, 5 B | AS FA S0k &
5715 2oz g guh

N

6.8.2 Debouncer

ke AL g EelA) A5 o] %, 2ato] I, WE-L A5 915 1t S5t
A0 5 ST Az 1o Sl SO A S WA A A A A A

o},

13 10228 tute A 22 o] ZHx Qa2 Amsh] )
TpepouNcE RO Z-e ol# %ji(GenlCam E g]o]| 4] oeDebounceAmountz &)= A%
=R o] AR, ] Zdolg o= gAE fast Ao s Tyt

FAs] o] FA A= = HA0 X9 04 S weholr] X ofl oeDebounceAmounta} 22 AJ7E 71 0]
Zatsfjof stE 2 WA Q] 2 2] 2] o] WY “4‘:}-

U]
<
>
ut
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Z1: o]HRS A5 AFg51E H 28 7] oeDebounceEnable S ON_© 2 48 5ljoF g},

B3 g I Yeoly] D0} A5 oIA5] $13) 7] R TERSL 7]ZHel 1 s o] G E

Digital T T T
input DEBOUNCE DEBOUNCE DEBOUNCE
- - -
I N Y S ,,,,______,,,,,V,i”,'tb
B | : t
AT < Tpesounce ' AT > Tpesounce AT < Tpesounce
A |
Processed 1
signal |
TEDEBOUNCE
—
t '
Figure 102: tjHI-2-4| 25 Hg. oeDebounceAmountEE} o HAaL x| ok Anfo]3
e T kS ey
TS FU RS AYUSS @A 3tcto] ol = o @ Avof tiet 4 EYjAL IS U =Y 5
ozt
715 oeDeglitchEnable”} A ste™ = o) Za]x] |27} Z|& A|7to] oeDebounceAmountEE}
Zo ool sy HAE e Yyt t 28 %] @A = tHE-E 4] (oeDebounceEnable)”} A 51 79
ofgt 5.%@ ‘43}
1% 103 1294 289 /)% Y B

: g8 3] 7|17k @ HukeL 7|k AR g o

=~
Rl
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A
Digital
. g t TDEBOUNCE TDEBOUNCE TDEBOUNCE TDEBOUNCE TDEBOUNCE
inpu -—> - «—> > -
_________________________ o\ Ve
1 1 : ;
1 X l 1 t
| (I | |
1 (I | 1
1 (I | 1
I DI I )
| |
A } AT < Tpegounce ' AT > Toesounce
| |
Processed ; !
signal | |
| |
TDEB‘OUNCE TDEéOUNCE
—> —>
| |
| |
1 1
l l -
t

Figure 103: tj 22| * 25 ¥2]. oeDebounceAmountH t}

oH

2O

HIAE B 8 49 e

917 or= Za|x] g2 7FEE o] AR 22 LOW AbE]7} oeDebounceAmount® t} 71
717t &<t A& A sHF of| A7F Attt Ao R TR A A5 Tof whef LOW= Z

shgyr,

6.8.3 Output stage

22 5715 Alst
EncoderOut )9}

A 5 glrhs o] gl

oePulseGeneratorEnable 7]
oePulseGeneratorPeriod 7]

v1.17 - ko

Z0] T5E 1 o] HEsH= YR Ao 2 A H HA(: TimerEnd, CounterEnd,
A8 A HA7] FolA A = U F HA A& ARgstH "HA 7|17
HhH 21 WA 4 A E A 501 o 25 FU)0h 245 4 Qly Y
T A= F-o] EYT
5+ LineSource =710] S5 o A DAV E ELAT 4 9loH,
T2 2EYS AFEYH
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6.9 Counter and Timer Control

CounterSelector
CounterEventSource

CounterResetSource

CounterDuration

CounterValue
CounterReset

TimerSelector
TimerTriggerSource

TimerDuration

TimerDelay

TimerValue

TimerReset
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v
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=

o Mk 1% | T 18 o i

not || L {o,
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o > |E
lo oo
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=
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5=
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Hu
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i
>
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ol
2L
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2
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st
o

)
K

N,
N
N

Table 28: Counter and Timer Control &4

[Enumeration
[Enumeration

[Enumeration

[Integer

[Integer

[Command

[Enumeration
[Enumeration

IFloat

IFloat

IFloat

[Command

RW
RW

RW

RW

RW

RW

RW
RW

RW

RW

RW

RW
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6.10 Encoder Control

EncoderSelector
EncoderSourceA

EncoderSourceB

EncoderMode

EncoderDivider

EncoderOutputMode

EncoderValue
EncoderResetSource

EncoderReset

6.10.1 Encoder interface

9o A=A el el Alo] U mUE Y-S I3 BE J)5o] v
H Qe 32, 91 U AFLE QT IE g

Pt

TAY AT H g APyt
AFHAYY AAvtE ATE
At

AR B YUY £27t H AT
At

ol 7FSE 7} A E] WE g o]

9= FourPhase R =2 AR2-5HA],
ot 2] HEjFo] Yl
HighResolution R =& AF-g-5H7]
Ay
HEAS - e E

Z7g deght.
At el 3ie o] 917 712 E B
2k oA T
SEEEREY L PO PYE-)
Aeghy e,

At Ql5E o] 2L Egof
AEH S AL A S
AlZFgh e,

Table 29: Encoder Control &%)

italae Q132 Q1A S WU E el o] A18E 4 it
7 Q17 H o] AB WL Itala Z}ellete] BAQ I Mol AAT % Tk
A7) Afere ® 79 B 5.1 e g

Itala Q17 ] Q1E|Ho] A 9] Zf ¢
ole FE FEA 2o gH AR

v1.17 - ko

22l Fs oF 30KHZY Y o)

iz Ay

[Enumeration
I[Enumeration

[Enumeration

[Enumeration

[Integer

[Enumeration

[Integer
[Enumeration

[Command

RW
RW

RW

RW

RW

RW

RW

RW

RW
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6.10.2 Encoder output mode

EncoderOutputMode 7|52 t}3 & 7}A] 3 &L

o5 o] WAE W Q1 Fhee
o] FANAE A yhH o] Mewx

)

« direction mode: Q15 9]x]7} g ®eF o 2at F71ghtt.
]

+ position mode: ¢15 ] $]2|7} 5 =}

FaFo=nt Z7ed.
o|%F ko] AR AT 7FEE o)F Wik thA WA E wi7hA] Zashy] Aot
uebA] o] ol AlE A el eHyth

IEree]
[ L] L L
' ' ' '
. ' ' '
(@) O O O O

Object position

lo|1]|2]|3|4|s5|6|7|6|5]4]3]2]3]4]5]|6]|7]8]9]10]11]12]13]

(Encoder Value

mode) lof1]2]3]4|s|e|7|7|7|7] ]7]|8]9]10[11]12|13]14]15]16]17|18]
o0 aodey [ollz2[lels[e[7[F [ """ [ [ [-["[8[o[t0fti]12]13]

Figure 104: Q17 0] 29| & 7}z 15 B E: (9] 1) direction mode ¥ (o} 1) position mode.

6.10.3 Encoder mode

Q) FFLEE T A 02 F AT 5 g

+ High resolution mode: Encoder A &= Encoder B 413 9] H= AF7of tfs) Q79 7}-2E 7}
Felo| E(F 7t EE g

* 4-phase mode: ZdA4| Ato] ZutrH(Z, E A|EA00-10-11-010(c}) Q1T H 7H2E 7} YT o]| E
(T7F B )"y

v1.17 - ko
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Encoder A |

Encoder B —l |_

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 105: Q156 & T SHA () vs 474F(oF=).

6.10.4 AT AP &=

EncoderValue= 09]| 4] 65535 A}o] 9] oF<= ZFly Tt
oY &9 vt position mode= A =|™H EncoderValue A 4tof| A &HlgF =2Fo] 112 EH Ut}
ol gte et E - glorg 113 1060 BAE AXY sk o g o]55HH QI H 7} 6553594 0
o7 o ﬂSE_%‘%E‘r-
o] 1‘%312011*1 AreF o] ZHEEA Tl X] gFo Afpe|oj A HAV IS 4= Qs T

EncoderDividero] 200000 2 A= t}L o|A| & Arm H AU ok

T sl EncoderValue= 15000, = EncoderDividerHt} 2H2 Z7Fo 2 wtE = of 8] &7 THA| S 125
t}. AHlsk 1 A o| thA] A|2HE]H EncoderValue”} EncoderDivider(Z, 20000)x} ZHg of] A& g|o] A
NEEEEOEE L
27 gk 93 BAS YAt thg 208 S0 gt

Mazximum backward steps < (2'°® — 1) — Encoder Divider (12)

m
0
i
e
ol
ek
>
29,

£ 7% AR g Aol oA Aol IFYH A eE|sloF gyt

® H © N O N O N O [® N © i © N O I O

Encoder Value | 0 |65535|65534| |15001|15000|15001|15002| |19998|19999| 0 | 1 | 2 | |
Encoder Output
Figure 106: Aqrejo] A HA A O] of: HA A /A& 24]-851o] EncoderValue 3 A|

717} EncoderDivider Xtk ;%O}Z]E% shuch 19 the AHbeF o] E9&]H Encoder-
Value”} EncoderDividery} 7S of] A3F2| o]
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6.11 Logic Block Control

Logic Block Control Al of| 4+ Logic Block @ 4~ 9] Ao ¥
Amg

A

fol

LogicBlockSelector TAT 22 B22 2 Aot [Enumeration
LogicBlockFunction FAT =g BE29] X3 =1 [Enumeration
52 Ay
LogicBlockinputNumber 22 EZo g AT Y & linteger
4@,
LogicBlockinputSelector AT 22 BEE9] dEe lInteger
At
LogicBlockinputSource 2A EEo dET AL XS E [Enumeration
AEgh o,
LogicBlockinputinverter AEist 22 E5 Qe A4 A5 71 | IBoolean
v E 29 Aegych
LogicBlockLUTIndex A Elst LUTof| A SHA| AT 21 8] lInteger
glo] ] Qe g Alof gLt
LogicBlockLUTValue A s LUTS] oldl A IBoolean
LogicBlockLUTIndex<]| 21+
G=3 AZE g2 A7 B
LogicBlockLUTValueAll LogicBlockLUTIndex-& fA]stal lInteger

A LUTE] BE 29 HE g2
3 Y] A2 S

Table 30: Logic Block Control &%

6.11.1 Logic block &5

logic block module2 = & 7}#] )] 23| wpe} &9 4198 A4 st= ol A4t
o] BE2.2 A 7}A] =2 7 EAJYTHIH 107 ZXR):

= 1

=2 o

222 HIGHYU T
%22 HIGHY Tk

;@13}0161-

« AND: &= ¢J=go] %= HIGH?] 7% logic block2]
* OR: Y& % 5} o]Ato] HIGHSI 7% logic block2]
© LUT ALg A7} REQ) e HlolB& A58

Ziete] S gHE ] ffsf o] 52 =] vkl

v1.17 - ko
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RW

RW
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AND
INPUT A ——>—
[ Jor \ OUTPUT
INPUT B ———>—— /
LUT

Figure 107: logic block Al 0] Th<=3}15 T A1t}

LogicBlockLUTIndex Input A 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 Ao} o A].

6.12 Action Control

Action “gofl A= 742 €] Action Signalsa} A ¥l 2= 7] 5o tislf gt
ActionUnconditionalMode 712 Ao Ajdo] 4§ do]lE 2 IEnumeration

o 1
gEgol Aelse 2 S HHE

R g A4Sk

ActionDeviceKey ClHfo| A7 B2 o] $ 842 | linteger
spelgh 4 gl tufol 2 7]
At

ActionQueueSize scheduled action commands [Enumeration

tf71g 9] 27|15 eyt o]
A= B Aol ti7 el
tf7]gF 4= 9] = Z| o} scheduled
action commands 7|$&

ey o,

ActionSelector e ) 5 s s B s e B e S lInteger

v1.17 - ko
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RW
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RW
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ActionGroupKey tjHfo| ATF oA T2 EF A A lInteger RW
2= A A MM 9] &g A]-S ArSH=
o] AR 7|5 Zﬂ%f’é‘bl =g

ActionGroupMask tjdto] A7} “{\i E E% HA|Z] | linteger RW
A AR A28 A BT

Table 32: Action command Control &%

6.12.1 Action Command

Action Command& AH8-5HH o] Ul YIE A oA 7 9] FA|of st o]/F 2] Gigk 7t etol| A 54F&
EZAT 4 d5UH 2 A o= Al A" o] o|HUl HIEE A X ARe] k= £7l ool sk=9of
Eﬂlﬂﬂ‘ﬂ HE A W E713 2] F o, mebA] Al 27t FA ol Aol mE SR gk T o=
N g2 AFESHE AR AR ZHH 2R E- A S ] ffdll thE stEdlo] A5 skal o| 5yl 3]4Rt
ARG 4= Sl Ut e 54 B EQ| A= shuhe] Rt B i ete] AP E 7] wie] of H o 2
7| etol A A Z E o] EYA G w5 U

Itala 7t 2= 5t o] 52 M-S 2| Lot 2 A82F= ActionDeviceKey, ActionGroupKey 2! Action-
GroupMaskE A E 4= AFUTh 7Hlets W8 AR /8 B FY T} A oh=2] 2lgt ok
E974E AU Sh ol o] 4X15 E o Asjol sHA] o o] net §UALE B BREAA

E nc g g2 d4sk 4 94T

i 2ol A E ﬂ 79 5713}= 7)1/ 5t H Scheduled Action CommandsE- AF-8-5foF gF tH6.12.2).

6.12.2 Scheduled Action Command

Scheduled Action Commands2 AF2-sHH Ui 2 2 uld| o] EA A|7te] 5}L} o|AFe] t]Hto] Ao
HEﬂﬂEﬂgmﬂdAM%QGPWﬂ%%;@q4Lﬂwa~M?WAHM1ﬂ%ﬂﬂa%
Z1(6.20.1 Fx)o] L7t F 71A] 87 AFtol™, 18 2] ¢F o ook F2F 8 o] A 2|4 0*”“44
oo o8 Aol o] ol 7| el A5 At 22 cholol 1AL el 1080] Lo} 9100 ofefol A 4]5] A
B,
AFEAF e F2E B 7o
Qg e}, 12 o8 o ol E 2o
st=dlo] T2 Az di7] Dol 71
ek 7] o] 1S Al 271 B3
7] Gofl A AIAE DL L& Alofof et

L SHESolS Fo) W ARs Y 52 BEn AAskeA
Al A2 B} 920 g o] 2 Ael sl 257 o
wo] o7 de] goli 40| Bz H) 4719 doky FAL A el
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6.13 Event Control
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EventSelector= Ao 57 o|HIEE AEg Ut} o|HIE Aol = 7], 25, /0 219l 5 o 2 714]

7t gl

il

EventNotification-2 EventSelector”} A &5l Y| o|Hl E o] HFAY
o] AF&-= 1} EventNotification2 Off 0. =2 @@’cﬂtﬂ Aglst 5o

EventSelector &7 3ol &5 Z} o|HI E o] = EF 0] 5(<|: EventExposureEnd)-2 7} 7] af| O]
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EventSelector

EventNotification

EventExposureEndData

EventFrameTriggerMissedData

EventFrameTriggerReadyData

EventLineORisingEdgeData

EventLine1RisingEdgeData

EventTestData

EventAutofocusDoneData

EventSensorTemperatureData

EventEventLostData

oeEventLostCounter
oeEventLostCounterClear
EventBufferFullData

EventBufferReadyData

EventTransferSkippedData

v1.17 - ko

S1E o5
B o= S Adghh
Bl E HFAY

RE 42 EFoHe 7}
FrameTriggerMissed ©]
g BE &40 g
ZH| a2 Y o
FrameTriggerReady o|Hl E 9}
BAH BE S 40| o
ZHe| a2 iy ot
LineORisingEdge o|Hl E ¢} 7+ &
BE %48 Botots
Zhe| al@] iy ot
Line1RisingEdge o|HIE o} T+HH
BE 40| why
ZH| a2 Y o

Test ol E S} Palel mE 448
Esh= ZH AL Ay
AutofocusDone o|HI E 9} 7 &=
BE £48 XY

i B
SensorTemperatureData
o|MES} I LE £42
sl 71 2l gy
EventLost o|HIEQ} WAL R E
/& Zetoh= 7L Yt
EAE oHIE 5 AP Y
HE Z4 72 E 297
BufferFull o|HIEQ} THHH R E

o]

BufferReady o|HI E 9} 7+
£ &4go] X
7l e] QY e
TransferSkipped o|Hl E ¢} ¥ H
E &40 mgH

ZH A= Ay ot

[Enumeration

[Enumeration

ICategory

ICategory

ICategory

ICategory

ICategory

ICategory

ICategory

ICategory

ICategory

[Integer
I[Command
ICategory

ICategory

ICategory

RW

RW
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Table 33: o[HIE #|o] 7]

olr

6.13.1 Exposure End Event

o] oJHl E= tjHfo| A7} g I (E= 2he))e] &S SEdle o B F YT
EventExposureEnd LE X5 G99 oHIES -G lInteger R
A2 ke .
EventExposureEndTimestamp ExposureEnd o|HI E © [Integer R
Ehgl ARl n S whekgh o
EventExposureEndFramelD ExposureEnd o|HI E & 2§ A 5H lInteger R

mel|Q(E= olul7)e] 1
A7 Wk o,

Table 34: o]HIE L& X3 do]H 7%

6.13.2 Frame Trigger Missed Event

o] oM E L FHrlErl S0 0. EElA A TS AT 4 §lo] EAS $ A U AL T X H 1
el v 7 e

EventFrameTriggerMissed oy d E A FEHe oMl E lInteger R

g0 1§ AHAE wa
EventFrameTriggerMissedTimes- X Eg|7] e oJHIES lInteger R
tamp |2 Bl =) G S
EventFrameTriggerMissed- oy EgA Feo|HIES lInteger R
FramelD AT B QUELS o]n] 0] 15

A8 yhekgh o

Table 35: o|HlE mef|¢] EC|A w5 oy 7|5
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rigser | | L[] ~

Exposure .

Readout >
T TEvent: FrameTriggerMissed

TriggerReady |_| >

Figure 109: | Eg|A =2 oI E

6.13.3 Frame Trigger Ready Event

o[ EE Hrfo]l a7t T A E A ASH] At ERAE #AE EHI7F HE AL E YT

EventFrameTriggerReady oy Eg7] £H| oJHIE 59 9]  linteger R
Tf AEAHE veehc
EventFrameTriggerReadyTimes- = g Eg|7] SH| o[ E 9] lInteger R
tamp A2 vrekgh o
Table 36: oMl E L] E&]7 ZH] glo]g 7%
Trigger |_| |_| R
Exposure s
Readout >
TEvent: FrameTriggerReady
TriggerReady |_| >
Figure 110: =& Eg|A =21 £H|
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EventLineORisingEdgeFramelD g}l 0 2fo]A] olz] oHIEES lInteger R
B9 ma) g
AEAE yhgkghy o,

Table 37: oJH E g}¢l 0 g}o]A] oll#] glo]g 7%

6.13.5 Line 1 Rising Edge Event

oM E= 124100 2to] A A= 7F A = A Hu ot

EventLine1RisingEdge 22l 1 A5 o
- AR

EventLine1RisingEdgeTimestamp = 2}l 1 2}o]

E9]  linteger R

A,

( :lo
ofl
1o
s
2
il

li

9] lInteger R

o
o,
N
o
1=
o, Tl X,
P/
LN
o,

"2 |
N, el
o
2
Ll
i

EventLine1RisingEdgeFramelD 2}l 1 2}o] lInteger R
]

=

>,

%

Y
il E
rk o
rk.%‘l‘ oo,
el Fﬁ
S
o
A
)
©
k1
Jo

6.13.6 Test Event

H| A E o]Hl EX tjHlo| A7} TestEventGenerate

o,
o,
filo
+
r
st
R=)
o,
o,
it
i
v

EventTest H|AE o]l lInteger R

EventTestTimestamp HAE oJHIES el AR = lInteger R
shakh e,

Table 39: o|HIE H|AE ¢|o|H 7%

6.13.7 Autofocus Done Event

o] offl E= Hufo] A7} Abs 2 T2AAE SR wuitt A F YT
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EventAutofocusDone OHE 2= %274 95 o] o] E lInteger R
TG AEAE Y

EventAutofocusDoneTimestamp = 25 273 & o|HIE 9] lInteger R
AR ES vrekgh o

Table 40: o|HIE z2}% 24 &2 do]H] 7%

6.13.8 Sensor Temperature Event

of o[l E= Al o] 2bF 2 ® 97 7 d uf Y

EventSensorTemperature ojm| 2] AlA & Ho] Holz lInteger R
QA5 AT o HIE MA L&
439 o]ME Tf AEAS
yrgkghy ot
EventSensorTemperatureTimestamp|Hl E Al A4 2 o|Hl E 9] lInteger R
EFe AR S Hhatgh o

Table 41: o|HI E M A &% Hlo]g 7%

Temperature A

A 75°C A I et —

Event: SensorTemperatureT TEvent: SensorTemperature

»

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

Figure 111: AlA &% o|HIE
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6.13.9 Event Lost Event

o] oJHlE= A€igt o EZ} &AE uf A3 FHUT) o|HMIET} Y7 o] BAgste] EAHo] WA &
QU
EventEventLost o|HE HAl o5 o] oJHIE 11§ lInteger R
A2 kg o
EventEventLostTimestamp o[HI E EA] o]HI E 9] lInteger R
S ARES vrekgh o
Table 42: o|HIE o[HIE d|o|g &4 7|5
6.13.10 Buffer Full Event
o] o] E= tjH}o]| A o]u| x| W17} 7}5 2} A4 H U T
EventBufferFull H1 £ E}¢] o|HIES] 115 linteger R
A82E vhgkgh ot
EventBufferFullTimestamp W 715 oWl ECS] E}QIARITE | |Integer R
shgHg U o,

Table 43: o1 E W 5f 747 to]¥ 7|5

Trigger |_| |_| R

Exposure .

Readout >
TEvent: BufferFull

TriggerReady |_| .

Figure 112: H{u]Zo|Hl E
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6.13.11

Buffer Ready Event

o] o[fl E= tjH}o] 2 ofm| 2] Himof A L ¢fo] FH] = B/ H

EventBufferReady

EventBufferReadyTimestamp

Table 44: o] E

Trigger

H o] FH] o[HIE 5 9] 17 linteger R
A EZHE ghekeu T
v 1 ZH] o|HIEQ] E}QJABIIE  [Integer R
HHeFe U o)

H 1| FH] Hlo]g 7|5

]

Exposure

Readout

TriggerReady

TEvent: BufferReady

|

Figure 113: B3 S=H] o|H E

6.13.12 Transfer Skipped Event

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

EventTransferSkipped

EventTransferSkippedTimestamp

A% AUH7] 489 olES]  linteger R
a5 A HAE Fhekgh o,
4= AU E o]HIE 0 lInteger R

EFJ AR E vrekgh o,

Table 45: o|H E A4 A= Hlo|g 7|5
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moser || [ ]

Exposure

Readout

BufferFull T TTransferSkippedTTransferSkipped

TriggerReady |_| |_|

Figure 114: % AU o[HIE

6.14 User Set Control

o MAA L] o) A Aol 1ol tho) HHEIeh T EE AR H ] RS ZESALY
A 4 sy
37 71EHQ] User SetE 2EGHA W 750k AL§sHo] A4 2308 AR 4 e Jevt BYE
Yrt.
UserSetSelector 25 A = LA A4} lInteger RW
A E 7)15& Addynt
UserSetLoad UserSetSelectoro]] A/ A= A2 | ICommand RW
NEE 4]0 2Est1
sty
UserSetSave Ay 82 A MEl 7] 2 2] AT ICommand RW
A = A o v 9
| B 2ol Ao
UserSetDefault A2 AT o) 7| EH o7 [Enumeration | RW
Lokl &/ etke ARgAE 47
715 = Ayt

Table 46: A2+ A7 Ao 715

6.15 Chunk Data Control

o] Mo A= chunk dataxt P R E 7]5of thsf] At
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ChunkModeActive
ChunkSelector
ChunkEnable
ChunkWidth
ChunkHeight
ChunkOffsetX
ChunkOffsetY
ChunkPixelFormat
ChunkExposureTime
ChunkGain

ChunkBlackLevel

ChunkTimestamp

ChunkFramelD

ChunkSequencerSetActive

ChunkEncoderValue

ChunkCounterValue
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REECE SRR
WA o A 2 e

ElaiaaB =y
FrameStart 4]
Ao Hol2E Oﬂ EE =
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FrameStart o]l
Counter 0 & J%@

Table 47: Chunk mode Control £%

IBoolean
[Enumeration
IBoolean
[Integer
[Integer
[Integer
[Integer
[Enumeration
IFloat

IFloat

IFloat

[Integer

lInteger

[Integer

[Integer

[Integer

RW

RW

RW
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6.15.1 Chunk Data
w4l v 7t 2tof| A chunk data= D4 #fo] 2 =9} 97| ojn| 2] AE- o 215 Y wEtd| o8&

oJu] g},
of efeo] el o]l A]o] Tigh 7 4 1 Ei= ) A o] el Aol e RS AT 2
dlol el 41¢] 9 B Fho|= o E A o] ol 4 58] -8}

* Synchronization: & =351 o|n| 2|2} 97 Al A Ti= o|HI E 7+o] FE -2 EAJ sttt
* Dynamic analysis: o =] 7A|o] Ao A AAITE 7hm| e} v 7l a=of] AA| Ak 4= Ql5 Y]

+ Reduced overhead: HEld| o] & AMF}7] ¢t HE 9] A=] 2] A AWS5YTH

LEADER | |
CAYLOAD r |Width 16 bitl
pkt =1
| Height 16 bitl
| Ry | Offset x 16 ]
[Offset Y 16
| PixelFormat 32 bitl
i PAYLOAD
i pkt = N-2 'R
§ PAYLOAD
; pkt = N-1 | s |
PAYLOAD \ | |
pkt=N
i TRAILER

Figure 115: Y% 7}v|2}7} &2 5}= Gigk Vision 17l o] . @ B2 mg|ol A
ol &d 7}H A Hlo|H 9| =,

of

19 115 Gigk Vision 2]}l o] 25 HolF Ut 2y mfjzlo] AES AlZstal o|n|z] glo|§ 7} &
T QA o] 2= wjZle] olojYuith. Ed| U ujZle] M-S F&ck,

A2 Hlo]El7h ok 25 ol = H10] M4 AE o] vlerd|o] s} 71 E Y ek

A3 glo]E] = &4 3}t ChunkModeActive 7|52 ON° 2 #3517 ChunkSelector2 %3] 5}
Uolabe] 32 fd-2 SAstefof g,

3§22} Sy eEE Zehol A all H2 Ho]e] §Fo] A4-Frich 59 FgEr He g
> gl
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A2 Q) B R vlol 67k S8 ekdlol g 7|7 Hol 2= 7)ok lg A9 24 THsa AT
ne g 58 744 5 ek AYU
NI o]u]x] Wo]ZEst A dlole SRt AY 2 A9 TeYd SO AL IFES FAT 5

Sl4ret.

6.15.2 Chunk Data: application example

IFHE 7H|2tol| A sto] 1000 Auttt 22 E -] ASHs th& ol & A6 HASUTHLE 116).
A3 dlo| el & &4 g}s} 1l ChunkEncoderValue-g AH8-6HH 3] &35 7o
Ax et AEE 4= sy

FESF A Eo] SR Hidot o] Fshe Aol (5, ChunkEncoderValueo] 7 AW AT & Q)
ChunkFramelD-& At-g-oto] 253t on| 2] o] At A|AAE AT 4= 5

)
R
i
o
N
o
rr
0%
i3
1o
2
g
ol
o,

B3 =77 9IDE Gige Vision T2 QIDS} THE L) HAH= 004 AJ2Fs}i FRH= 104 A]
g},

2 I | N | | N | S | |
2] N S A S I St

Figure 116: 3 H|o|&] 2§ of|A]. X 1000 Aot g} Z1of w2 2
gl5o] EFAE Y. A b8t /9 etE 2 Tl ChunkFramelD Bl
ChunkEncoderValuex} 242 3¢ Wetd| o] g 7} e 17} 2] E Y tt.

6.15.3 OE Serial Interface Control

o] Mol A= g F4 7% s AEe ot

oeSerialEnable Z1E olEHo| A AT} IBoolean RW
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oeSerialBaudRate
oeSerialMode
oeSerialProtocol

oeSerialSlewRate

oeSerialASCIIWriteBuffer
oeSerialASClIWrite

oeSerialASCIIReadCount
oeSerialASClIReadBuffer
oeSerialASCIIRead
oeSerialModbusSlavelD
oeSerialModbusAddress

oeSerialModbusWriteValue
oeSerialModbusWrite
oeSerialModbusReadValue
oeSerialModbusRead
oeSerialBinaryWriteBuffer

oeSerialBinaryWriteCount
oeSerialBinaryWrite

oeSerialBinaryReadBuffer

oeSerialBinaryReadCount
oeSerialBinaryRead

2 Qe Fo|x Blo] g o] &2
dlol £ et

219 Qo] 2] Bap 7] ¥
2 QlEjso] 2ol A 7] 2]

A
212 4 o4 4L vrolE 5
EEREE DESS P

ol&]

2 1= B QY]
g g o] REMA S o] H 1D
71/27] 8 4= fIt S¥ol2
AA2E Fa
seflo|B AL Fiaof 7] E5S
i

"o A A 27" 9 AE
(0x06)
selo|H H ALY FadA ¢
s

"$7] 9 AALH" 24 AE
(0x03)

2 QIE|wjo] A2 S 7] 91
ufo] 2] dlo]e] H ]

715 o] 9] Qo]

2 QleFo| 2] Hlo]ES ot
Gk

2 Qlejso] 2o A g
sol U 2] o]

e 22 vrolE 4

2EREEREC PEREE
Llﬁé

wo |
r
0.

Table 48: OE Serial Interface Control £
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[Enumeration
I[Enumeration
[Enumeration

[Enumeration

IString
[Command

[Integer
IString
[Command
[Integer
[Integer

[Integer
[Command
[Integer
[Command
IRegister

[Integer
[Command

IRegister

[Integer
ICommand

RW
RW
RW

RW

RW
RW

RW

RW
RW
RW

RW

RW

RW

RW

RW
RW

RW
RW
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6.16 Serial interface

SEREEDENCREREES
off ZAE AAHH 117 7|5 & R
Yt 7Heetol] AZ st = ¢ F
ﬂﬂzﬂj%%SEE4%1H%%Hﬂ%ﬂu%
2 Qlejmjo] 2k ohg} o] PRk

* Baud Rate: from 9600 to 115200;

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

+ Parity: none.

RS232 MODE
RX I RX O
.
TO X EXTERNAL
FPGA I oD DEVICE
X J.
RS485 MODE
D+
Txﬁﬁ o O00C 1o
TO EXTERNAL
FPGA oD DEVICE

o
x
g

Figure 117: RS232 4! RS485 25 R Eof A A QlE H|o| A 9] 57T 3] 2.

]

Fo: Y ZHjtol] JEEH = o7 G| AFF Aol & Belof o mpef A E RE
= gt 193] gro B Aual Fi o5 Fa]7L &4 5 gl

slew rate ZIEE2 &5 40 0o B Jd= FU slow 242 R dea A5t
EMI ARS E29 st fast 242 7hube AehS AAsto] 7P w2 A% £=8 A8 =
AFU T o] 7152 RS485 R Eo At ARR-E 4= glE U Th

v1.17 - ko 145



Itala | AH-8 A7 A

&=

OPTO ENGINEERING

ASCl == EZ:

ASCIl T2 EZ2 Ag-otH A E QIEH o] A5 Fof A
%Yt} RS232 t;g RS485 R Eof A R ARRS 4= Q15U ).

REBWARTUZZES:

EE]:H/\ RTULX ;daﬂ ‘:HAE oqg ;g-;—q Z_ ]
Ujck. Fets 2ol E 4 255} Rea
Modbus RTU 7]'5 F=2] 5+9] 3 F @ ). RS485 R E o A7t ARg-

Hpo|yz| T2 EE:

6.17 OE Liquid Lens Ao}

o] Aol AL BlFE A= Aoje} PAR RE 7)5o] dis) A

oeLiquidLensEnable = A= HESY 45}
oeliquidLensConfigurationData(") g FE A =of gt 14
714 2.7]
oeLiquidLensManufacturer A= A X QA ZA]
oeLiquidLensSerialNumber NG el = AdH HT. o]
A2 B A=Y
AR Y o
oelLiquidLensFWVersion®? FY = d=2g 9=
= FW B A
oelLiquidLensFocalLenght?) A=z 24 A
oelLiquidLensTemperatureSensorSta- =~ B2 A= 2= M A| AFel FA]
tus
oeliquidLensTemperature oA &l = o E51E Al A7}
TRt 2 (54 o At
AHE 71H5)
oeliquidLensMode" H = Alo] E AR
oeLiquidLensMaxPositiveCurrent(!) g =of 217}k £ Q)= H
RS
oelLiquidLensMaxNegativeCurrent() & =Zof 7} A 2= 9= H )
20 AR
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ASCII ZAHNULLZ U= #AhE 3L

IBoolean
|[Enumeration

IEnumeration
IString
lInteger

lInteger
|[Enumeration

|IFloat
|[Enumeration
|Float

|Float

a]—o](ﬂ E//\-]]:ﬂ EAL ;q]:'_;]___ QAT TR EZQ]
d Holding Registers 2 o Write Single ReglsteraTL ze
35 gyt

RW

RW
RW

RW
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oeLiquidLensCurrent™ M A= FD A7 AHH IFloat RW
oeLiquidLensPower™ YA A= 24149 A IFloat RW
oelLiquidLensVoltage®® N H = Ao HA IFloat RW
oeLiquidLensResultingCurrent™ M A= FYD A= A} IFloat R
oeLiquidLensResultingPower™ AFAel g A A= 2482 [Float R
oelLiquidLensAutofocusEnable(" s 24 AEZe &As} IBoolean RW
oeLiquidLensAutofocusAOISize" e 24 g 37] A9 IEnumeration | RW
oeLiquidLensAutofocusAOIOffsetX(" QAo A 2% =4 At linteger RW

AHEEl= G979 41

LA T9Y)
oeLiquidLensAutofocusAOIOffsetY(") A-NA A= =7 A4 linteger RW

AHEE = 7t o] -4

L IA(T A )
oelLiquidLensAutofocusStartCurrent!” | 2t 27 o] @Af gk A2t IFloat RW
oelLiquidLensAutofocusStopCurrent 215 ZHof thgt @4 gk 2]  IFloat RW
oeLiquidLensAutofocusStartPower(!) e A A2 A gL IFloat RW
oeLiquidLensAutofocusStopPower™ e 24 AR A gk IFloat RW
oelLiquidLensAutofocusFrameCountV | 215 24L& Q5| 1= linteger RW

o 4
oeLiquidLensAutofocusStart(" s 22 A2} ICommand RW
oelLiquidLensAutofocusTriggerSourcel" z2Hs 24 Eg]A AAR IEnumeration = RW

AFEE Y F 41D B A

A= 2elE A
oeLiquidLensAutofocusStatus" 4= 24 A E wrgkety k. [Enumeration | R

Table 49: OE Liquid Lens Control &%)

() SEE dl 2| ATt ALR 7H535E 715 (2) Y Al Rof| A ut ALR 7153 7%

s

6.17.1 ZFC A= olg o] A

AA A= Qe H o] &S AFE-SHHA a2} F 2| of| A A 3] 2] F = = 7]&o] A-§-FH Opto Engineering®
AE-& Aol 4= 5T o] & -5l 7t 2} SDKeEE] & ¢h= =t 8}stal Gige Vision 3 GenTL <& H
2o ept 43 Egolote] TS AT
Qo] Ak T /b BER A5 4 Ltk

* EEPROM mode;

* manual mode;

EEPROM modes] |- 7el7t 145 122 2550 2 g|ska U145 EEPROMo] A 124 Hjo]
2 AUt GenlCam 75 E812 5o A= 54S 91 A= 2982 49 44T 5 guth B
EEPROMol: AEZ 7} dl2 AR @ BAL 9la) Aot 25 MM} EFHo] &vh oS
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Solfl BRI AF 2k "elolA A4t 2 8e HAdyth Bt = ARE A3 Alofsial =
oot ek A7) A3 242S Be1e 25 gl

o] BEL S o 27 AdEY 4502 A

manual modeo] A= EEPROMO] o] 914 gh& 22 Alojafel 245 1910) 155 3 472
% QT 0] A AL A SUHE e ek A= Aol HAR WS 2o g Fo
oHO}: O]—]/]]:]—'

oeliquidLensConfigurationData-2 @l =of Zig] B d|o]d EEPROMO| ZZtE] o] Ql=2] T= FH 7|
717t RER A =912 EAFE YL

F9); spjzte] @ 2st7] Mol G G AL AL, Pze] DelBeol
EEPROMo] g3} ]o] 9] 9he 72, =8 dldshs 17 gt Aolg shels)x
Sk 22X ol Fe} B Y dxob £ 4

6.17.2 A% 24

PARE SRRy BV Opto Engineering® A|Z-& A|o]5t= %]

314:1140 }saoggi}

A8 24 gneFe 1A 2eodel 485 of
5] oeLiquidLensAutofocusAOIOffsetX 2! oe

7 4§ AOKE % Ofsfo} gk

o1 2 oeLiquidLensAutofocusAOISize 7] &
LiquidLensAutofocusAOIOffsetY =}z}n|E 2} oF

+ oelLiquidLensAutofocusAOISize: 215 27 &1 g|Z=o] 2H551= ol o] YH| U o|(FA ot

sh)eduet.

+ oeLiquidLensAutofocusAOIOffsetX: At 27 2] 4= @ TA(YA o)UYt
+ oeLiquidLensAutofocusAOIOffsetY: 25 =7 o] 42] ¢ TA(TA T+9])JYct.

A7 T4 FA(RONO] 28 A(o: & Q] ol 2] 9] £ Aut HAE), 19 Width, Height, Off-
setX, OffsetY GenlCam 7|%5-& 1125} oeLiquidLensAutofocusAOISize ¥ oeLiquidLensAutofo-
cusAOIOffsetX/oequmdLensAutofocusAOIOffsetYOI AAFAEYTHIH 119 Zx).

oeLiquidLensMode 7|50 o}at A& T He HOE HAs|oF gt
mpz|uto 2 oeLiquidLensAutofocusFrameCount 76 AHgotH e Q] 45 Al oF gt

Z31: oeliquidLensAutofocusStart % 2 o] E 2] 7] &]H z}ojall= nfx]o} I gj] o] o] X 4=E] mjj7}x]
ek} 18 ohe 215 27 0] AR,

25 2 o] &R E =2 &2lst2{ ™ oeLiquidLensAutofocusStatusS SHel5HA] Q.
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A |
oeliquidLens
AutofocusAOIOffsetY
- Y
—oeliquidLen
AutofocusAOQIOffsetX
oeLiquidlLens
AutofocusAQISize
11 DAN
1 L I N\NAIYIL
Figure 118: 2t 273 4 9 J(A0NQ] Aol 215 22 41 a]=S A0l A Uof =3tH=

oA B o

rame 1
MinAuto focusTime[ms] = 1000 - Ff?[] + tegp|ms] (13)

o] 7] A, FPS ZF-2 Al 4] ROIE oeLiquidLensAutofocusAOISize=: /4 %5117 oeAcquisitionFrameR-
ateLimitModeS oe Sensor Throughput= A *s}o] H7}5]oF guct.
defocus "7 H = A A5 27 %L*é o] Aeet A5 B LA oJFE ZH5t= Hl 20| H=
AU HBAL ol Ba5E 27 4w} Hold Uk

de focus|dpt] = slope[dpt/ms] - tegp[ms] (14)

where,
Power Rangeldpt]

MinAutofocusTime[ms]

slope[dpt/ms] = (15)

B3 29 2R TP o] G Ha AE 2 ARGk Ak 4T g 270
AJa5]7] A BpX g e S oh 2 Edhe B dele Azl uje} ep L)

a1 TriggerOverlap-E ReadOut = 2751 H - A2} X]E] 9] kS Brol 2 3l L-7} Hof
z] 2~ o]},
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Power [dpt]
A I
Exposure Liquid Lens Power

404 ~_

Defocus. - ... .l ..l il ... nin

] ] AN
I

0 20 30 40 50 60, o
Min Autofocus Time Time [ms]

V..

¢}

Figure 120: 2t5 24 215 92 les ARE 29| = gl =29] F2bo] AR 5o Jlsydt. 219
Cez AR/AY W 2.9]

o] AAA L Aol gl WA BAT BAY BE /%2 Ak

B )

oeDefectivePixelCount Agto] Q= Al =5 EAIFYT} | linteger RW

oeDefectivePixelSelector Ast WA w1 At A 9] lInteger RW
Qe A2 byt

oeDefectivePixelXCoordinate AA Ato] Q= gAlo] 41 linteger RW
22 veby o

oeDefectivePixelYCoordinate A A Agto] 9l mA o] 4-2] lInteger RW
A2 Yerdyct

oeDefectivePixelWriteMap ZHH| 2} B 24 w2 2]of] Agho] [Command RW
Sl A Y 2]

Table 50: OE Defective Pixel Correction Control £%

6.18.1 23 Y= gd HA

ojm|2] AIM= ofF 7HA] A2, eo} 74, A2 YA 5oz s gl 445 #ste] dd=

1
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ol WA gL 7o) Fug PAo| goz thAshs Zog AP o] AW EL et A
sho] atelol A ALXIZEO 2 Al n] A5t 24 F Ho] 2] o)zt
B3 50 9 2] D B o A5 A 475 A def] SHE ] ATk ool g
29 54 B3] ek JFT o YLk

oeDefectivePixelCount-& 7}v|gto| 4] EAE AA Ast gl o] Al th
ASto] Q= A = Al C’J‘?—ﬂi(oeDefectlvePlerSeIector)—E— A Elst & 1 & oeDefectivePix-
elXCoordinate 2 oeDefectivePixelYCoordinateo] ZEA| S 4= Q15U Tt

HolgU . 23 (4,2)°] 2ol

g ot BF WA B2 | 2% WAL FFOE Fo5H Y
Ao al s
=

51 2 A =3 =
e TS 15 HALSUTHIH 121 X). o] ZAE ATk

1. oeDefectivePixelCounto] == 14 Z7}A| 7Yt

2. oeDefectivePixelSelector = E o] A A& 7155 A HA| Qldl AE AEishy T}, SHIE QEl AL
Z7]|3}5] 7] ¢k-2 oeDefectivePixelXCoordinate 2! oeDefectlveP|erYCoord|nate gk— 7}11
Q1e 2 U t(E Al AL 0% 8] AlAaThe ol §olotA 8

3. oeDefectivePixelXCoordinate 2! oeDefectivePixelYCoordinate = =of Z3o] Q1=

78 GPU;

iz

9]

4. oeDefectivePixelWriteMap & 0 2 A W2 &1 T o1 2|of 2 Z3ty )
012 345867 012 345867
0 0
1 1
2 2
3 3
A 4
Figure 121: (912) FH(4,2)] HE gAo] gl AL (92X 714 7171 o]
ot ES Bt o7 A,
A9 7h|ete] 3¢, M A S-S ofUJE gAo i JH I p2 o= HS Eote] o
oA Zto 2 HALS 2 g@u}u}(zﬁ 122 %%
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Figure 122: (
(L=t AE =

6.19 Test Control

HAE 7]5 Alojet A

TestEventGenerate

Table 51: Test Control 53]

6.20 Transport Layer Control

o] Al M of A= Transport Layer control 7]5¢] o5 A gy ct.

PayloadSize

PtpEnable
oePtpOffsetFromUtc
PtpDataSetLatch
PtpStatus

PtpServoStatus

v1.17 - ko

~E #de] 7} oju|7] E
Ao sl HEH o] E
A&

Precision Time Protocol (PTP)&
FAF

7)) IEEE 1588 UTC Q. T AlS =2
A7k A48 4 Ut
2] 9] PTP S5 H|o]E] A Eof|A]
A7) ghe AT o,

PTP A A 9] 2 2] AEfl &
wrgkhy ot

A A A EO] 2] A E
shgkhy ok,

01234567

B_

) 2:(@4,2)0] FIE WA Gk B9 (L.EF) /1Y 7L 012
° q

[Command W
lInteger R
IBoolean RW
IBoolean RW
[Command W

I[Enumeration R

[Enumeration R
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PtpOffsetFromMaster

PtpClockID

PtpParentClockiD
PtpGrandmasterClockID
GevSupportedOptionSelector
GevSupportedOption

GevinterfaceSelector
GevMACAddress
GevCurrentlPConfigurationLLA

GevCurrentlPConfigurationDHCP

GevCurrentlPConfigurationPer-
sistentIP

GevCurrentlPAddress
GevCurrentSubnetMask
GevCurrentDefaultGateway
GevPersistentlPAddress

GevPersistentSubnetMask

GevPersistentDefaultGateway

GevDiscoveryAckDelay

v1.17 - ko

PTP uh2 8] 220l 4 o7 9
QXAS iz B9l
whEgu o
PTP %] 9] ef%] 25 ID
whEg o

i

PTP 24%] o] 22| 8l THE=rkAH
A7 IDE Wkt
71 A 9g %38 GEV §4L

J

F4 P A AAE S5

2 Alojgdyrt.
2174 H =84 =4 DHCP IP
T AAE 23] o 7E
Aol gty ot
21785 =22 oA
HAAEEIP A4 A A=
23kt z] o BE Aloj ot
Fol =94 H39 IPFAE
X,
Folzl =g]4 gJ3.2] ABl
ntA35 B gyt
Folzl =8]4 g39] 7|2
Ale]EfJo] IP 45 BT},
ol =4 HA9 FFIPFAE
Aol ot
o] =24 FI o HAAHE IP
FAaot A2 H HAARE A BY
kA FE Aol ot
o] =84 g3 g+ 7E
Alo] EfJlo] & Aloj @ttt
F27F AN g 8-S 5215t7] 215
715k o 72449 A Al
S iis =g

[Integer

[Integer
[Integer
[Integer
[Enumeration
IBoolean

[Integer
[Integer
IBoolean

IBoolean

IBoolean

[Integer
[Integer
[Integer
[Integer

[Integer

[Integer

[Integer

RW

RW

RW

RW

RW

RW
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GevMCPHostPort

GevMCDA

GevMCTT

GevMCRC

GevMCSP

GevStreamChannelSelector
GevSCPInterfacelndex
GevSCPHostPort

GevSCPSFireTestPacket

GevSCPSDoNotFragment

GevSCPSPacketSize

GevSCPD

GevSCDA

GevSCSP
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o] Gigk Vision 4 7|52
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of sfidst o] 7|51t 5712}
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712 H Bl Aol gt
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Table 52: Transport Layer Control £%

6.20.1 Precision Time Protocol (PTP)

PTP(Precision Time Protocol):= IEEE 1588 ZTF2] AlA| =7|st 2 EZ Yt olgul Y E LA
ol 2] 9] Gigk 7iH[2te] S22 AdsH] 5712 ﬁa‘ = 21%‘4 t}. PTP Ax}of whet Y E QT oA 7H
Qe AAZ 7H clute] 20} IMERRAE 2202 AEE T b2 tute] Ak Zeo|Hrt HUtt
Elo|He= F7|H 08 5o = AL AAE }i B o] A|AIeF A1 Fr1ettynh 1 A HA HE
T oA Bt Y AR Fro] mpAE| e X[ SHA| HU . o] TR EZ-2 IEEE H A4 o] ARAlI5] AT = of
g,

AL tala 7t 2k elo] Bt E = Q& U HIEAE HEE 79 5] ohs).

scheduled action commands(6.12.2)& A-8-6}= 32 PTP 7| 52 &A1 g}efjof gy tt.

6.21 Sequencer Control

o] A)/dof| A= Sequencer Controle} A H = 7|50l s At

SequencerMode sequencer H|AYZ2] 245} [Enumeration | RW
2.2 Aojgh k.

SequencerConfigurationMode sequencer +4 =7} [Enumeration | RW
G et=] o] Ql=A] Aol

SequencerFeatureSelector Alole sequencer 7| 5-& IEnumeration | RW
Mg

SequencerFeatureEnable AEst 7152 SHAglstT B E IBoolean RW
sequencero]| 4] &4 sttt

SequencerSetSelector =7} 715 Aol ALEE= linteger RW
sequencer A EE A el T}

SequencerSetSave A A2] A& ICommand w

SequencerSetSelectorof A
XSt sequencer A Eof
747&0114 t}.
SequencerSetLoad Ak 2] of| A SequencerSetSelector I[Command w
o] A Ei3St sequencer M| EE

2 =gt
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SequencerSetActive A A SHE A A HEE lInteger R
Zotey .

SequencerSetStart sequencer WO A A& A== lInteger RW
Z7]/X)Z} sequencer A EE
g o

SequencerPathSelector FIN AR S A g 2] lInteger RW
A2 Aeghc

SequencerSetNext t}3 sequencer M| EE lInteger RW
AR Yt

SequencerTriggerSource sequencer Eg|A AA R AFESH [Enumeration = RW
Wi A4S B= 594 oY 2l
A3yt

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

2Eg AP

Table 53: Sequencer Control &%

6.21.1 Sequencer 7} &

Sequencer Control®] Z&-2 AL8217) 3] Fof| A&52 02 A5 e 4= gl
o8 4= QI & sH= AUt 7 sequencer set B17-& AF8 27 LA ol
sequencer©] A3 &3] o] o5 3] A o] Fu Tt

o]
=

°f

i

2 o

=
_(_)4

l

6.21.2 Sequencer set 74

sequencer set2] 21El A~ = SequencerSetSelector = 2| H Uttt Al A M E= 2|t 6471 71A] A4S
2= 92t}
=]

A7 = sequencer set®] AF-R1 71752 3 540] A O] =] o] Ql5 Y. o] 2{]t 7]-5-> SequencerFeatureS-
electoro] 2]3]| A& x] 11 SequencerFeatureEnableo] o]} A3l 4= Ql5 Ut 7| 50 A3 E ™
.E sequencer setso]] A-&-F Ut}

sequencer set3 T-/J5}2]H SequencerConfigurationMode 2 7}H2tE 14 R EZ H2}sof gy
o} 19 th-2 AHE-Al= SequencerSetSelector = 47512 = 915H= sequencer setS A B sj|oF g T}
AREAZE ettt B et A4 WA o= AERt sequencer seto] o2t H= A4S Se-
quencerSetSave © & #7Ash 4= Q15U T A& A= o] 742 SequencerSetLoad © & t}A] 912 4~
= gt

AT AF-2 98] Shehe] sequencer setoll H THE AR o5 4 Gl ARE A T A7 A
£ 4= g5 Yt} o]2lgt 7 2= SequencerPathSelectorof 2]} 41 i3

C}H2 sequencer sets 7He] A gHe A olx] E 2] 7|2} SequencerSetNexto| A Eig}
quencer setZ 7|Rt o = gUt. ES| A7} IS o2 Ml E ] AA]o] EAJsHEY

)
ot
A
i
N
ol
ot
1o
=)
)
o)
o
i

E 2]7]+=SequencerTriggerSource(i 55) & SequencerTriggerActivation 7|50 2] 5j] A o]}
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Z31: SequencerTriggerActivation= 7|12 2] © 2 "RisingEdge" 2 g E]o] Yo HAFG = gl
&

sequencer seto] = th2 Zro] EgtE| ojof etk

« Ao A4 Aofsliof sH 72t Hlo]

« A 27} sk o]4el SequencerPathSelector

+ SequencerPathSelectorof| 4] A Eigh 4~ Q1= & 7 2 of t}j 5] SequencerSetNext, Sequencer-
TriggerSource 2! SequencerTriggerActivationE AF-&-3H Tt

Zat: If two paths are configured, Path 0= Path 12 C} 240171 =51cf A2 Cf2 = 7] 9]
SequencerTriggerSource o] -gA]of] A5} Path 02 912 = E 2] 7] £ A7) 52| gfL]ct.

Sequencer Controlof| A AFET 4= Q1= 758 3 540 QoFE|o] 9l o, I 559]= Itala 7} 2}to| A
2] Q5}= SequencerTriggerSource /40| ZHA| 5] et Q15U ThH

ExposureTime

CounterDuration 7 0%t 1/

OffsetX 2743t ROI= AR ofl /g sfioF gyt

OffsetY 2179k ROl Aol -4 sfioF ot

Gain

oelLiquidLensCurrent oeLiquidLensMode-2 CurrentMode= 4 A sfjoF gHt.
oeLiquidLensPower oeliquidLensMode-2 PowerMode = 47 sfjoF gttt

Table 54: Sequencer Control 2t 9] A 753 7%

Off sequencer Eg| 7] & H|2A] 515t
ExposureEnd ExposureEnde] 4410 & A2 Ut}
CounterOEnd CounterOEnd @] s=41 0 2 AJZFE LT},
TimerOEnd TimerOEnd 9] =410 5 A|ZFghtt.
Encoder0 A7 2 AT 5410 A=Yt

Table 55: Sequencer Control 2F4 o AHE- 7Hs3H E-| A A4

B 249 % sequencer T2 THL T}E 753} o} A 2 A3} Qo] ARz A HLT,

230 sequencer set7} = = EE Fpu|are] HA] 45 GolELrh
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AAA —

3]
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. T CAMERA | T I
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o] A% &2 AHo| A7t 2917 S T F7I2t A2 7 G EH A 9127 E 6| 1 o5 A H T
FA(+Vee)7t 7 ZA = A E o] AA| HE EZste] A2 E EAdYT

S0 FE A g Ho] Xyl A AFYS 276l e E FO514 1.

5.2 Ao A AFH=0] + Voo 30VE Z 7} 6FZ] grofof g},
HFh = Itala 727t 2] logic W(: TTL)}E& Ed A= Afole &8 A& 7huete] F dd ™
Hol| AAT 4= ARt F ook & 2 F AA S o] A= ¢hS o A WS H Ao AFs]
flofl o) #|7o] e strh= H gk

3 ol & o] Hrjj ek AFRS 2o A] g5 F 2514 2.
5.2 AlAof 4] AFgEo] +Voc-2 30VE Z7F5}R] grofoF g,

FO: G4 Voo o 25 B el 9 HH 719] P2 BelsH L.
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Figure 125: o] A] AlUb2] 9 o2 A 7F S Ims 28 B A(100us A Z3H 7 A H Yt

Line2oj|A] o] mpgd& dodd o5 A& 488 = dsyth

1. Timer 74
* Timer Selector 7]5(): Timer 0)& A&} Elo|n] = shtE Aeigh ot
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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 126: Itala ViewE AF-83H =8 2| HEA
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Image Sensor Camera buffer Host

Figure 128: oeAcquisitionFrameRateLimitMode = oeSensorThroughput?l 73-%-, =
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3. Cognex Gigk Vision ConfigurationS {4 tt.

4. Performance driver7} " z| =] o] Ql=2] 2kl t}.
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Name: |10GBE
Device: |Marvell AGtion 10Gbit Network Adapter

Status: |Up

Speed: [1Gbps

MAC address: |DD4]2—?:\464]3—E4

DHCP status: Disabled

IP address: 192.168.1.65
Subnet mask: 255.255.255.
Subnet: 192.168.1.

Update Metwork Connection

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

Press F5to update the value.

Firewall

Driver Status

Performance driver:  |eBUS Universal Pro Driver

Driver version: 41.16.3416

eBus Universal Pro Driver

Status: On  (zee QA&A or tooltip for information) @

Working with GigE Vision Network Connections

@ How do I use this utility to create my GigE Vision
network?

@ How do T know which Network Connections are GigE
connections?

@ How do T choose an TP address and a Subnet mask for
a GigE Vision network connection?

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

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

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

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

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

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

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

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

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

= Cognex GigE Vision Configuration Tool - O *
File  View Help
zIEE% o
Network Connections Network Connection Information = Show all
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5. VisionPro QuickBuild-& 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 132: 5t+A| - VisionPro QuickBuild #.
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6. Image Source2 4 & g4t}

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

Acquisition FIFO is not initialized.

Figure 133: 7c+4] - Image Source 7.
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8. FE Aol A GigkVision & & A 25h= P2 e gyt

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

Image Acquistion Device/Frame Grabber:

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

Initialize Acquisition

Acquisition FIFO is not initialized.

Figure 134: 8T+ - Image Source %, Image Acquisition Device A1 &Y.
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9. Video Formats B Eof| A Wzl SR E Z 50 Yot= A A4S Ayt

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

Image Acquisition Device/Frame Grabber:

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

Inttialize Acquisition Meonol2 Packed

Acquisition FIFO is not initialized.

Figure 135: 9tHA] - Image Source %}, Video Formats A1€.
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10. Initialize AcquisitionE 22 gt

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

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

Generic GigEVision (Mono) w |

Initialize Acquisition

Acquisition FIFO is not initialized.

Figure 136: 104 - Image Source %, Initialize Acquisition.
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mage Source - Coglobl

Image database

Camera

Camera

Settings ~ Strobe & Trigger Image Properies  GigE  Custom Properties

Image Acquistion Device/Frame Grabber:

GigE Vision: Opto Engineering: ITA120-GM-10C : 1012 w
Video Formats:
Generic GigEVision (Mona) w

Exposure:
Brightness:
Contrast:

Timeout

Serial Number:

Initialize Acquisition

| ms
0
0
10000 (5 ™8

10z
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Figure 137: 11+ - Image Source %, Live Preview.
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SequencerSetSelector 0

ExposureTime = 1000

v

SequencerPath
0]
SequencerSetNext
1

CounterDuration = 10
SequencerTriggerSource
ExposureEnd

SequencerSetSelector 1

ExposureTime = 2000
CounterDuration = 10

SequencerPath

0
SequencerSetNext
2

SequencerTriggerSource
ExposureEnd

SequencerSetSelector 2

ExposureTime = 3000
CounterDuration = 10

SequencerPath
0]
SequencerSetNext
3
SequencerTriggerSource
ExposureEnd

SequencerSetSelector 3

ExposureTime = 4000
CounterDuration = 5

SequencerPath
0
SequencerSetNext
0

SequencerTriggerSource
CounterOEnd

Figure 138: | 71A] Ao} o4 Z2$ hooj 1,
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« TimerDuration (Timer 0) = 2000000us

+ oeliquidLensMode = Power Mode

Jele theat g sR Rt A EYTh

SequencerSetSelector 0
ExposureTime = 20000

oelLiquidLensPower =

SequencerPath

SequencerSetNext

ExposureEnd

SequencerPath
SequencerSetNext

SequencerTriggerSource i SequencerTriggerSource
TimerOEnd

ExposureEnd

4—

TimerOEnd

—

ExposureEnd ExposureEnd

—

—

SequencerSetSelector 1

ExposureTime = 40000

oelLiquidLensPower = 0.0

SequencerPath

SequencerSetNext

ExposureEnd

SequencerPath

SequencerSetNext

SequencerTriggerSource f§ SequencerTriggerSource

TimerOEnd

TimerOEnd

—»

SequencerSetSelector 2

ExposureTime = 40000

oeLiquidLensPower = 18.0

SequencerPath

SequencerSetNext

SequencerTriggerSource
ExposureEnd

Figure 139: ] A] AJo] A2 ¢l A] 229 ool 1.
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