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Notice

The material contained in this manual consists of information that is proprietary to JAI Ltd.,
Japan and may only be used by the purchasers of the product. JAI Ltd., Japan makes no
warranty for the use of its product and assumes no responsibility for any errors which may
appear or for damages resulting from the use of the information contained herein. JAI Ltd.,
Japan reserves the right to make changes without notice.

Company and product names mentioned in this manual are trademarks or registered
trademarks of their respective owners.

Warranty

For information about the warranty, please contact your factory representative.
Certifications

CE compliance

As defined by the Directive 2004/108/EC of the European Parliament and of the Council, EMC
(Electromagnetic compatibility), JAI Ltd., Japan declares that AD-132GE complies with the
following provisions applying to its standards.

EN 61000-6-3 (Generic emission standard part 1)

EN 61000-6-2 (Generic immunity standard part 1)

FCC

This equipment has been tested and found to comply with the limits for a Class B digital device,

pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable

protection against harmful interference in a residential installation. This equipment

generates, uses and can radiate radio frequency energy and, if not installed and used in

accordance with the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If

this equipment does cause harmful interference to radio or television reception, which can be

determined by turning the equipment off and on, the user is encouraged to try to correct the

interference by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected.

- Consult the dealer or an experienced radio/TV technician for help.

Warning
Changes or modifications to this unit not expressly approved by the party
responsible for FCC compliance could void the user’s authority to operate the
equipment.
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JAI GigE® Vision Camera operation manuals
To understand and operate this JAI GigE® Vision camera properly, JAI provides the following
manuals.

User’s manual (this booklet)  Describes functions and operation of the hardware
JAI SDK & Control Tool User Guide Describes functions and operation of the Control Tool
JAI SDK Getting Started Guide Describes the network interface

User’s manual is available at www.jai.com
JAI SDK & Control Tool User Guide and JAI SDK Getting Started Guide are provided with the JAI
SDK which is available at www.jai.com.

Introduction

GigE Vision is the new standard interface using Gigabit Ethernet for machine vision applications
and it was mainly set up by AIA (Automated Imaging Association) members. GigE Vision is
capable of transmitting large amounts of uncompressed image data through an inexpensive
general purpose LAN cable for a long distance.

GigE Vision also supports the GenlCam™ standard which is mainly set up by the EMVA (European
Machine Vision Association). The purpose of the GenlCam standard is to provide a common
program interface for various machine vision cameras. By using GenlCam, cameras from
different manufactures can seamlessly connect in one platform.

For details about the GigE Vision standard, please visit the AIA web site,
www.machinevisiononline.org and for GenlCam, the EMVA web site, www.genicam.org.

JAI GigE Vision cameras comply with both the GigE Vision standard and the GenlCam standard.

Before using GigE Vision camera

All software products described in this manual pertain to the proper use of JAI GigE Vision
cameras. Product names mentioned in this manual are used only for the explanation of
operation. Registered trademarks or trademarks belong to their manufacturers.

To use the JAI SDK, it is necessary to accept the “Software license agreement” first.

This manual describes necessary equipment and the details of camera functions.

Software installation

The JAI GigE Vision SDK & Control Tool can be downloaded from the JAI web site at
www.jai.com. The JAI SDK is available for Windows XP,Vista, and Windows 7, 32-bit and 64-bit.
For the details of software installation, please refer to the “Getting Started Guide” supplied on
the JAI SDK download page.


http://www.jai.com/
http://www.jai.com/
http://www.machinvisiononline.org/
http://www.genicam.org/
http://www.jai.com/
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Camera Operation

1. General
This manual covers the digital 2-CCD progressive scan camera AD-132GE.

The AD-132GE is a GigE Vision compliant camera, belonging to the JAI C3 Advanced family. The
AD-132GE employs two 1.3 megapixel Bayer CCDs utilizing prism optics in order to achieve
advanced functions such as High S/N mode which improves the signal-to-noise ratio by 3dB;
High Dynamic Range mode which achieves 120dB; and High Frame Rate mode which doubles the
normal frame rate while maintaining the same clock speed and S/N ratio.

The AD-132GE provides a standard frame rate of 31 frames/second at full resolution. Using
partial scan, the camera can achieve faster frame rates up to 145 fps (8 lines height).

The 1/3" CCDs with square pixels offer a superb image quality. The high-speed shutter function
and asynchronous random trigger mode allows the camera to capture high quality images of
fast moving objects.

The camera features a built-in pre-processing function which includes blemish compensation,
shading compensation, Bayer to RGB interpolation, LUT/gamma correction and knee control.

The AD-132GE also complies with the GenlCam standard and contains an internal XML file that
is used to describe the functions/features of the camera. For further information about the
GigE Vision Standard, please go to www.machinevisiononline.org and about GenlCam, please
go to www.genicam.org.

As an application programming interface, JAl provides an SDK (Software Development Kit). This
SDK includes GigE Vision Filter Driver, JAI Control tool, software documentation and code
examples.

The JAI SDK can be downloaded from www.jai.com.

The latest version of this manual can be downloaded from www.jai.com

For camera revision history, please contact your local JAI distributor.

2. Camera nomenclature
The standard camera composition consists of the camera main body and C-mount protection
cap.

The camera is available in the following versions:

AD-132GE
Where A stands for "Advanced” family, D stands for "Dual CCD", 132 represents the resolution

"1.3 million pixels”, 132 indicates that this is the third dual-CCD model with this resolution, and
GE stands for "GigE Vision" interface.


http://www.machinevisiononline.org/
http://www.genicam.org/
http://www.jai.com/
http://www.jai.com/
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3. Main Features

C3 Advanced series progressive scan camera

GigE Vision, GenlCam compliant

HDR / high frame rate 2-channel CCD camera

1/3” progressive scan IT CCDs with 1296 (h) x 966 (v) active pixels

3.75 ym square pixels

RGB 24-bit or 32-bit or Raw Bayer 12- or 10- or 8-bit output

31 frames/second with full resolution

Variable partial scan is available with user-definable height and starting line
Programmable exposure from 0.4L(11.49ps) to 982L(31.761ms)

Edge Pre-select, Pulse Width Control, Reset Continuous Trigger and PIV modes
Sequence trigger mode for on-the-fly change of gain, exposure and ROI
Delayed readout mode for smooth transmission of multi camera applications
Blemish compensation built in

Shading compensation circuit built in

LUT (Look Up Table) for gamma correction

AGC (Automatic Gain Control) from 0dB to 21dB

LVAL synchronous/asynchronous operation (auto-detect)

Auto-iris lens video output for lens control

Programmable GPIO with opto-isolated inputs and outputs

Comprehensive software tools and SDK for Windows XP/Vista/7 (32 bit “x86” and 64
bit “x64” JAI SDK Ver. 1.2.1 and after )
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CCD sensor

Lens Mount

12P Multi Connector

LED

6P Multi Connector

RJ-45 Connector(GigkE 1)
RJ-45 Connector(GigE2)
Holes for RJ-45 thumbscrews
Holes for RJ-45 thumbscrews
Mounting holes

: 1/3 inch CCD sensor

: C-mount ( Note*1)

: DC+12V and Trigger Input

: Power and Trigger indications

: LVDS IN and TTL IN and OUT

: GigE Vision I/F w/ thumbscrews for color
: GigE Vision I/F w/ thumbscrews for NIR

: Vertical type (Note*2)

: Vertical type
: M3, max length 5mm (Note*3)

(Note *2)

*1) : AD-132GE uses prism optics. For optimal performance, C-mount lenses should be designed for
interfacing to a
3CCD camera. Rear protrusion of the C-mount lens must be less than 4mm to avoid damage to

the prism.

*2) : When an RJ-45 cable with thumbscrews is connected to the camera, please do not excessively
tighten screws by using a screw driver. The RJ-45 receptacle on the camera might be
damaged. For security, the strength to tighten screws is less than 0.147 Newton meter (Nm).
Tightening by hand is sufficient in order to achieve this.

*3) : The tripod adapter plate MP-41 can be used with AD-132GE

Fig.1 Locations
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4.2. Rear Panel Indicator
The rear panel mounted LED provides the following information:

Amber : Power connected - initiating
® Steady green : Camera is operating in Continuous mode
% Flashing green : The camera is receiving external trigger
m Steady green : Connecting 1000Base-T:Link
% Flashing green : Connecting 100Base-T/10Base-T:Link
Amber : GigE Network:Act

Note: In 10BASE-T connection, no signal is output.

11
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Fig.2 Rear panel
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5.  Pin configuration & DIP switch

5.1.  12-pin Multi-connector (DC-in/GPIO/Iris Video)
Type: HR10A-10R-12PB
(Hirose) male.

(Seen from the rear of Pin no. Signal Remarks
camera) 1 GND

2 +12 V DC input

3 Opt IN 2 (-) / GND (*1)

4 Opt IN 2 (+)/lIris Video out (*1)

5 OptIN1(-)

6 OptIN1(+)

7 Opt Out 1 (- ) GPIO IN / OUT

8 OptOut1(+)

9 Opt Out 2 (-)

10 OptOut2 (+)

11 + 12 V DC input

12 GND

*1: Iris Video output function can be set by the internal DIP switch

Fig. 3. 12-pin connector. (SW700).
5.2. Digital Output Connector for Gigabit Ethernet
Type: RJ-45 : HFJ11-1G02E-L21RL or equivalent Pin No In/Out Name

In/Out | MXT1+ (DA+)

L The digital output signals follow

In/Out | MX1- (DA-)

the Gigabit Ethernet interface

' using an RJ-45 conforming In/Out MX2+ (DB+)

In/Out MX3+ (DC+)

connector. To the right is a table
with the pin assignment for

[ co
~

In/Out | MX3- (DC-)

In/Out | MX2- (DB-)

Gigabit Ethernet connector.

In/Out MX4+ (DD+)

O NN U A (WN|—

Fig. 4. Gigabit Ethernet In/Out MX4- (DD-)

connector
5.3.  6-pin Multi-connector (LVDS IN and TTL IN/OUT)

Type : HR-10A-7R-6PB

~> No | I/0 Name Note
@ ® 1 | | LVDS In 1-
@ ® 2 | | LVDS In 1+
Q@ @ 3] 1 |TTLINA 750hm Terminator (Note*1)
ST 4 O |TTLOut1 | Note*2)
5 I |TTLIN 2 750hm Terminator(Note*1)
6 3% GND
Fig.5 HIROSE 6-pin connector *1:can be changed by DIP switches.

*2: Open collector or TTL level can be selected by an
internal DIP switch. Factory default is TTL.

12
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5.4. DIP switches

SW700 for lens iris

SW800 for 75 ohms
termination

SW100 for selecting
TTL output

5.4.1 SW800 Trigger input 75 ohms termination
Trigger input can be terminated with 75 ohms if DIP switch SW600 is selected as
described below. Factory default is open.

TTL 75 Q
@ TTLIN1 Note: Toward upper side of camera body
@ TTLIN2

5.4.2 SW100 TTL/Open collector output select
EEN output through HIROSE 6-pin #4 can be selected TTL level or open collector level.
The selection is activated by DIP switch SW100 described below.
TTL OPEN

Note: Toward upper side of camera body

5.4.3 SW700 Video output for Auto iris lens
The output through HIROSE 12-pin #4 can be selected OPT IN 2 or Iris video output by DIP
switch SW700 described below. Factory default is OPT IN 2.

OPT IN IRIS

Note: Toward inner side of camera body

13
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6. System Configuration

6.1. System connection

When the AD-132GE is connected to a PC, there are two connection methods.

Method one is to use dual or quad input Network Interface Card (NIC) or two separate network
interface cards. The other way is to use a hub as shown below.

Note: Connect both GigE terminals to PC. High S/N and High Dynamic range modes use only one
terminal but the other is also used for communication.

2 x RJ45
I I
I: 1 - » E—
M - > Dual input NIC or 2 NICs
2 x RJ45
B —
] —» y ’ 1 NIC with HUB

Fig.6 System configuration

It should be noted that the hub being used should comply with Gigabit Ethernet.

When JAI SDK control tool is started, AD-132GE is recognized as two cameras. #0 represents the
Bayer color imager #0 and #1 represents the Bayer color imager #1.

Each imager can be handled as an independent camera.

5 [ AD-130GE 40 e, Fer

# [ AD-122GE.# [E=]41

Two image sensors can be operated either in SYNC mode or ASYNC mode.
For the details, please refer to the following chapters 6.2 and 6.3..

6.2. RJ-45 outputs

The AD-132GE has two RJ-45 connectors, one for color sensor #0 output and the other for the
color sensor #1. The output for the color sensor #0 is through GigE-1 and color sensor #1 output
is through GigE-2. These two outputs can be set at synchronous (SYNC) or asynchronous
(ASYNC) in Sync Mode feature.

Color CCD Image Frame MAGC PHY RJ45 GigE-1
(Cht) Process Memory

Color CCD Image Frame MAGC PHY RJ45 GigE-2
(Ch2) Process Memory

Fig.7 RJ-45 output system
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6.3. Sync Mode
AD-132GE has two sensors inside and these two sensors can be synchronized or operated
independently. This mode selection is activated by “Sync mode feature”.
Sync Mode
JAl Partial Scan
Binnine Wertical
Test Image Selector
QB Tranzfer Enable
B ¢} Acquisition Gontrol
ficquizition Mode

ne
High Frame Rate

High Dvnamic Range 1
High Dvnamic Range 2
High Dvnamic Range 3
High 5/N

Factory default setting is “Async”.

Sync Video out Trigger in Read out Functions
mode (Pixel format) (Partial, Smearless) (Shutter,others)
Sync Trigger to sensor | Settings to sensor 1
; operates sensor | apply to sensor 2. Sensor 1 and 2
Async Input trigger to Sensor 1 and 2 can be ic:gel;:;z:ceiéntly
Sensor 1 and 2 set independently
independently
High SECRI L i Continuous Settings to
can be set X
Frame ) operation sensor 1 apply
independently
Rate (Note) to sensor 2.
Hig Trigger to sensor . Sensor 1 and 2
. Settings to sensor 1
Dynamic 1 operates sensor a0DlY £0 sensor 2 can be set
Range 2. PPy ’ independently
High S/N Settings to
sensor 1 apply
to sensor 2.

In Sync mode, the trigger to Camera #0 applies to Camera #1.
For the details, please refer to the chapter 10.5.11.

Note: Although the pixel format can be set individually, the same pixel format must be used if
the high frame rate, high dynamic range, high S/N and PIV modes are used.
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7. Inputs and outputs interface

7.1.  Overview

All input and output signals pass through the GPIO (General Purpose Input and Output) module.

The GPIO module consists of a Look-Up Table (LUT - Cross-Point Switch), 2 Pulse Generators

and a 12-bit counter. In the LUT, the relationship between inputs, counters and outputs is

governed by internal register set-up.
(

FVAL1 ——) —> Frame Start Trigger }Camera 0
LVAL1 ——) —>Transfer Start Trigger
DVAL1 — .
om0 | s Arivel —— e Jowmen
(Interface#1) Software Trigger 00—
Software Trigger 1~ =——) TTL Out 1
Software Trigger 2 / Action 1 ———
\  Software Trigger 3 /A;il/(l)AnLg —) Cross Point switch Optical Out 1
LVAL? —— —> Optical Out 2
DVAL2 ——> Time Stamp Reset
Exposure Active2 ——)
Camera 1 < Software Trigger 0 ——b ——> Sequence Table Reset}Camera 0
(Interface#2) Software Trigger 1 ———— Sequence Table Reset}Camera 1
Software Trigger 2 / Action 1 ———
\  Software Trigger 3 / Action 2 ————)
Optical In 1 —9)
Optical In 2 e
TTLIN 1 —_——
TTLIN 2 —0
LVDS In ——)

Pulse Generator 0 Out

Pulse Generator 1 Ou

Pulse Generator 2 Ou

Pulse Generator 3 Ou

Pulse Generator
Clear Source 0
Clear Source 1
Clear Source 2
Clear Source 3

Pulse Generator 0
(20bit Counter)

Pulse Generator 1
(20bit Counter)

Pulse Generator 2
(20bit Counter)

Pulse Generator 3
(20bit Counter)

Pulse
Generator -|Clock Pre-scaler ?
Clock (MHz) (12bit Counter)
(Pixel Clock
51.324 MHz)
Fig. 9  Cross point switch
7.1.1  LUT (Cross Point Switch)

The LUT works as a cross-point switch which allows connecting inputs and outputs freely. The
signals LVAL_IN, DVAL_IN, FVAL_IN and EEN_IN all originate from the camera timing circuit.

On this diagram, “Frame Start Trigger” is used for exposure and “Transfer Start Trigger” is used
for Delayed Readout. The Time Stamp Reset signal can reset the time stamp specified in GigE
Vision Format. This signal can be used when time stamps from several cameras connected are

16
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coincident with each other. The “Sequence Table Reset 0” and “Sequence Table Reset 1” reset
the sequential settings at the rising edge of FVAL.

7.1.2  12-bit Counter

A camera pixel clock can be used as a source. The counter has a “Divide by N”, where N has the
range 1 through 4096, allowing a wide range of clock frequencies to be programmed. Setting
value 0 is bypass, setting value 1 is 1/2 dividing, and setting value 4095 is 1/4096 dividing. As
the pixel clocks for the AD-132GE are 51.324 MHz, the output frequency is varied from 51.324
MHz to 12.53 KHz.

7.1.3  Pulse Generators (0 to 3)

Each pulse generator consists of a 20-bit counter. The behavior of these signals is defined by
their pulse width, start point and end point.

The pulse generator signals can be set in either triggered or periodic mode (Free Run).

In triggered mode, the pulse is triggered by the rising edge, falling edge, high level or low level
of the input signal. In periodic mode, the trigger continuously generates a signal that is based
on the configured pulse width, starting point and end point.

7.2. Opto-isolated Inputs/Outputs

The control interface of the C3 GigE Vision camera series has opto-isolated inputs and outputs,
providing galvanic separation between the camera’s inputs/outputs and peripheral equipment.
In addition to galvanic separation, the opto-isolated inputs and outputs can cope with a wide
range of voltages; the voltage range for inputs is +3.3V to +24V DC whereas outputs will handle

+5V to +24V DC.
gl
v = < C

Fig.10 Photo coupler
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7.2.1 Recommended External Input circuit diagram for customer
EXTERNAL INPUT User JATI
side C3 Series CAMER A
side
hirose-12 conne ctor
= _— ¥
— UserPower
T +33Vin 24V 33
—|_ | — 2
32"' IN
/47 hirose-12 conne ctor %ECV
120 25C 4008 P58101 L
Fig.11  External Input Circuit, OPT IN 1 and 2

7.2.2

Recommended External Output circuit diagram for customer

EXTERNAL OUTPUT
User

side

hirose-12 connector
Pin 8 and 10

User Power

Camera
Inside

+5V to +24V

T

{ B g
u{ 220
L1 N

/)—=To +3.3V

|/ <] FromCamera Circuit

S

ouT < J
Vs hirose-12 connector 220
o700 ~ Pin7and9
Fig.12  External Output Circuit, OPT OUT 1 and 2
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7.2.3 Optical Interface Specifications
The relation of the input signal and the output signal through the optical interface is as follows.

OUTPUT LIME RESPONSE TIME

Carnera
Output
Signal

RT TDF FT

Qutput 1

Lirne a0%

Valtage | Output LEVEL= User Yoo— (08~1.1]
H

Conditions for Input

Input Line Voltage Range +3.3V ~ +24V
Input Current 6mA ~ 30mA
Minimum Input Pulse Width to Turn
ON 0.5us
Output Specifications
Output Load(Maximum Current) 100mA
Minimum Output Pulse Width 20us
Time Delay Rise  TDR 0.5us ~ 0.7ps
Rise Time RT 1.2pus ~ 3.0us
Time Delay Fall  TDF 1.5us ~ 3.0ps
Fall Time FT 4.0us ~ 7.0us

Fig.13  Optical Interface Performance

7.3. Input and output circuits
In the following schematic diagrams, the input and output circuits for video and timing signals
are shown.

7.3.1 lIris Video output
This signal can be used for lens iris control in Continuous ..,
mode. The signal is taken from the CCD sensor output

through the process circuit but as the reverse o e 5 video Out
compensation is applied, the signal is not influenced by :
the gain settings. The video output is without sync. The K 1w

signal is 0.7 V p-p from 75 Q without termination. PA

This signal is taken from sensor 1 but it can be changed
by the register. In order to get this signal, DIP switch
DSW700 should be changed. Refer to 5.4.3.
Fig.14 Iris video output
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100% Level

7.3.1.1 Iris Video input and output 800

The lens-iris video output level at pin 4 of the 12-pin 0
Hirose connector is 700 mV for 100% video output level. The
iris video signal is taken after the gain circuit. However,
negative compensation is applied to the iris circuit, thus
gain setting has no influence for controlling auto iris
lenses. It is without sync.

the

Analog Qut [mV]

0 CD Qut [mV] 200 230

Fig.15 Iris Video output

7.3.1.2 Iris video output select
As the factory default setting, the signal from AD-132GE #0 is used for iris control. The setting
can be changed in the following screen. This screen is effective if AD-132GE #0 is selected.

El ) Analoe Gontrol

Giain Selectar Analog All

Giain Auto Off

GG Reference 0
Black Level Selectar all

Balance White Auta Off

JaI Balance YWhite &uto Once Pusgh to Execute Command -——-3>
AWE Area Selector Blocko

AWE Area Enable All Gahaa

Iriz Signal Output Mode
B35 Min.
B350 Ma.

Lo T N | m

7.3.2 Trigger input

An external trigger input can be applied to  "ies
pin 3 and 5 of 6-pin Hirose connector.

The input is AC coupled. To allow long pulses

the input circuit is designed as a flip-flop

circuit. The leading and trailing edges of the

trigger pulse activate the circuit. SWe00
The trigger polarity can be changed.

Trigger input level 4V +2 V.

Fig.16 Trigger circuit
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7.3.3 Exposure Enable (EEN) output A

EEN is available on pin 4 of the 6-pin Hirose ' l
connector. [ Catector

The output can be selected as either open swror HIROSE
collector or TTL level. Push z
The TTL output circuit is 75Q complementary o

Output level >4 V from 75Q. (No termination).
For the open collector, the maximum current is
120mA. But if current of more than 50mA is used,
use thicker cable. The use of thinner cable may
cause a malfunction due to its resistance.

For the output select, please refer to the
chapter 5.4.2 SW100 TTL/Open collector. Fig.17 Exposure Enable output

. o A F]
emitter followers. It will deliver a full 5 volt e T M
signal. L

N
°
X
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7.4. GPIO Inputs and outputs table

Trigger Line Pulse
Selector Selector Selector Generator
(Cross Point EEEER
Switch Output) o — o —
© © S <
Q Q Q (]
= = — £ =
I [ o 5 IS
o © = o @ © o o — N ™
— =] =1 »n = = o o
= o ) < PO 2| 8 ] )
3 3 s || 8| 8|8l | &
i - R - R
= % = E = <3 3 I ox @ [} o) [} o)
T | = | S| = [ o (e} & Q @ o O O O
n | Pl @ ' o | 8 o ) @ )
5R L — ™ <t [ © © ] 7] ) n
pl2lel £ o) ) o E|F I F] S| 3|3 S
: 125l 2] £ £ 5 |F| 8|8]aja a]
Source Signal |8zl 8 | 3 = e e
(Cross Point Switch Input) = = g g
g | g
n | »n
Not Connected / Off o o|o|o o o o o o o o o o o
Line5 - Optical In 1 o o|lo|o o o o o o o o o o o
Line6 - Optical In 2 o o|lo|o o o o o o o o o o o
Line7 -TTLIn 1 o o|lo| o o o o o o o o o o o
Line9 -TTL In 2 o o|lo| o o o o o o o o o o o
Line8 - LVDS In o o|lo|o o o o o o o
Pulse Generator 0 o o|lo|o o o o o o o
Pulse Generator 1 o o|lo|o o o o o o o
Pulse Generator 2 o o|olo o o o o o o
Pulse Generator 3 o olo|o o o o o o o
Camera 0 Software Trigger O o o|olo o o o o o o o o o o
Camera 1 Software Trigger O o o|lo|o o o o o o o o o o o
Camera 0 Software Trigger 1 o o|olo o o o o o o o o o o
Camera 1 Software Trigger 1 o o|o|o o o o o o o o o o o
Camera 0 Software Trigger 2 o o|olo o o o o o o o o o o
Camera 1 Software Trigger 2 o o|lo|o o o o o o o o o o o
Camera 0 Software Trigger 3 o o|o|o o o o o o o o o o o
Camera 1 Software Trigger 3 o o|olo o o o o o o o o o
Camera 0 Software o o|lo|o
Camera 1 Software ) olo|o
Camera 0 Action 1 o o|lo| o o o o o o o o o o o
Camera 1 Action 1 o o|lo|o o o o o o o o o o
Camera 0 Action 2 o olo|o o o o o o o o o o o
Camera 1 Action 2 o o|o|o o o o o o o o o o
FVALL1 (Interface#0) o o o o
LVAL1 (Interface#0) o o o o
DVALL1 (Interface#0) o o o o
Exposure Activel (Interface#0) o o o o
FVAL2 (Interface#1) o o o o
LVAL2 (Interface#1) o o o o
DVAL2 (Interface#1) o o o o
Exposure Active2 (Interface#1) o o o o
Trigger Line Pulse
Source Source Generator
Clear
Source
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7.5. Configuring the GPIO module
7.5.1  Input /Output Signal Selector

GPIO is used to determine which signal is assigned which terminal. For the details, please refer
to Register Map, Digital 1/0, Acquisition and Trigger Control and Pulse Generator.

Line Selector

H &) Digital I0 Gontrol
Line Selector

Linel = TTL Out 1
(Lined Cut
Lined - Optical Out 1
Lined - Optical Out 2

Uzer Output Selector
Uszer Output Value All Time Stamp Resst

Software Trigeer 0 Sequence Table Peset
Softmare Trigeer 1 T

~ - - -

Line Source
Bl e} Digital I0 Control
H Line Selector Linel - TTL Out 1

Line Source Ot

Ling Trverter

il
Fvall

FUaL? (Interfaced#l)
LVALT (nterfaced])
LVAL2 (Interfacedl)
il Elnterfacea‘éﬂg
User Output Select DVALZ (hterfaced
Uz:: Oatpzt ‘\.-'lece DPI:” Exposure Activel (hterface#()
put Exposure fctivel (hterface#l)
Software Trigeger 0 Line5 - Optical In 1
Software Trigeer 1 Il:ineg - _lo_ﬁichHIn 2
Sioft Tri ? nef =
oTnare reeer Lined - LWDS In
Software Trigger 3 Lingd = TTL In 2
Bl h} Pulse Generators Pulee Generatar 0
Clock Pre-scaler Pulze Generator 1
Pulze Generator Glock (MHz) EU:SE generaior %
ulze Generator
!“ulse Generator Selector Softwars Trizeer
Bl i} Sequence Control Software Trigeer 1
Sequence Mode Software Trigeger 2
A Software Trigger 3
Line Source Action 1
Selects which internal acquisition or IO source sienal 1 getion 2
must be Output,

7.5.2 Pulse generators (20 bit x 4)
There are 4 pulse generators (designated 0 through 3) that can be used to create various timing
scenarios by programming start point, endpoint, length and repeats.

¢ Start Point I',
1

End Point

K

. AP

Length

Y

1 Sty

Fig.18 Pulse waveform

Example of the setting

The following drawing is an example of settings.

FVAL is used for the input of a pulse generator 0 and the clock, after the rising edge of FVAL,
counts 100 clocks for the high period of the pulse and 102 clocks for the pulse length.

As 2400 is for Clock Pre-scaler, the output of the 12-bit counter is 25 KHz, which is 40ps.
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Thus, pulse generator 0 creates a 4 ms pulse.

/Pulse Generator Clear = 4: Rising Edge

Pulse Generator 0 IN

(FVAL )
E:octlsN pixel Clock ( 60MH2) 2 3 99 100 101 102 103

0Cl| ource=rixel 0oC Z

Clock Pre-scaler = 2400 = 25KHz J_lJrl_'_l_'_l_'_l_ __________________ J_Uﬂ_ﬂ_ﬂ_ﬂ_ ............... MJH_H_'_L

Start Point = 0

1/25KHz = 40ps

End Point = 100

Pulse Generator 0 OUT

(GPIO Port 1 )

Fig.19

Length = 102

%2\

Repeat counter: 0 to 255
=0: Continuously repeated

Pulse generator setting example

The following shows JAI SDK Camera Control Tool for setting Pulse Generators.

E h} Pulze Generators
Clock Pre-scaler
Pulze Generator Glock (MHz)

enerator Selector

Pulze Generator Leneth

1
3375

Pulze Generator 0
1

Pulze Generator Length {ms) POGIE-05
Pulze Generator Frequency (Hz) AATRE+DT
Pulze Generator Start Point I

Pulze Generator Start Point {mas) n

Pulze Generator End Point 1

Pulze Gemerator End Foint (me) 2OG3E-05
Pulze Generator Fepeat Count 0

Pulze Generator Clear Activation Free Fun
Pulze Generator Glear Source Oiff

Pulse Generator Inverter! Polarity) Falze

—_ -

7.5.3

GPIO interface in GenlCam standard

Outputs from Cross Point Switch are displayed in 3 sectors in GenlCam standard.
Inputs to Cross Point Switch are displayed as Source in each sector.

(1)

[Acquisition Control] - [Trigger Selector] - [Trigger Source]

: Select the trigger source for Frame Start and Transfer Start Trigger

(2)

[Digital 10 Control] - [Line Selector] - [Line Source]

: Select signal inputs and outputs for camera I/F

3)

[Pulse Generators] - [Pulse Generator Selector] - [Pulse Generator Clear Source]

: Select the signal source for CLEAR input to Pulse Generator

7.5.4 Change polarity

The polarity of AD-132GE is positive as the default setting.
This can be changed in each sector as follows.

(1

[Trigger Source Inverter]

24
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(2)

()

7.5.5

See the possibilities

In the AD-132GE, [Trigger Activation] and [Trigger Source Inverter] are changed
simultaneously.

[Trigger Activation] =“Rising Edge” & [Trigger Source Inverter] = “False” settings are
default.

The default setting can be changed to [Trigger Activation] = “Falling Edge” & [Trigger
Source Inverter] = “True”.

If “Rising Edge” is set, the rising edge is effective input.
If “Falling Edge” is set, the falling edge is effective.

[Digital 10 Control] - [Line Selector] - [Line Inverter]

“False” is default setting. This can be changed to “True”.
If “False” is set, the signal selected in Line Source (Line Mode=Output) is directly
connected to Line Selector.
If “True” is set, the signal selected in Line Source (Line Mode=Output) is connected to
Line Selector after its polarity is reversed.

[Pulse Generators] - [Pulse Generator Selector] - [Pulse Generator Inverter (Polarity)]

“False” is default and can be changed to “True”.

If “False” is set, the signal selected in Pulse Generator Clear Source is directly
connected to Pulse Generator Selector.

If “True” is set, the signal selected in Pulse Generator Clear Source is connected to
Pulse Generator Selector after its polarity is reversed.

Restrictions to the use of TTL In I/F in the AD-132GE

If the polarity of TTL I/F in the AD-132GE is changed, the initialization is executed in the

camera.

If the source for the same selector item of Camera #0 and Camera #1 is assigned TTL In1 and
TTL In2 respectively, the initialization is executed without any problem.

However, if the source for the same selector item of Camera 0 and Camera 1 is assigned the
same TTL In and the polarity is changed, there is some restriction as the initialization is
executed using the Camera 0 polarity setting as the reference.

It is recommended to use different sources for Camera #0 and Camera #1.
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Example of the restriction if the frame start trigger for Camera 0 and Camera 1 is set to TTL In1

Positive Pulse "
v Rising Edge Camera 0 HL In 1 @ Positive Pulse
_+_|_ Recognized Frame Start
@ Negative Pulse [Trigger Activation] Setting or
f Rising Edge ="Rising Edge” nitialize
Recognized — @ Negative Pulse

TTL In 1 1/F
Initialized by Camera 0 —|—|_

@ Positive PuFIsllg 3 Camora 1
alling Edge
R Recognized Frame Start
@ Negative Pulse [Trigger Activation] Setting

UFalling Edge ="Falling Edge
Not recognized

[Restriction]
In Sync Mode = Async, TTL In1 I/F is initialized using Trigger Activation of Camera 0 as the reference. If the trigger set in Trigger
Activation is applied to Camera 1 first, Camera 1 cannot recognize the trigger and misses one frame. (Case @) :

Fig. 20. Restriction by polarity setting

7.5.6  Caution when the software trigger is used
The AD-132GE has the following restriction when using the software trigger.
1) The input port of GPIO, Camera 0 and Camera 1 have software trigger 0 to 3, respectively.
However, the output port of GPIO has only one software trigger 0 to 3.
Therefore, the function is described in the figure 21.

It is recommended to use a different software trigger for Camera 0 and Camera 1.

Example for Frame Start Trigger

AD-132GE Host PC
TG GPIO Camera 0
Camera 0
Camera 0 Software Trigger 0
: Command
Frame Start Software TriggerQ |
® Camera 1
Camera 1 c
amera1
Frame Start Software Trigger 0
\j Command
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If Software trigger 0 is selected as the trigger source for Frame Start Trigger of Camera 0 and
Camera 1, the command for Camera 0 and command for Camera 1 are mixed. Therefore, Software
trigger 0 command for Camera 0 and Camera 1 are applied to both Camera 0 and Camera 1, and the

function does not operate properly.

2)

Fig. 21 Software Trigger setting restriction

Action Command
In the action command of AD-132GE, Software 2 and 3 are used as action commands
and sent to the selected source.
If the source is set to Action 1, for instance, it is changed to Software trigger 2 in
the camera control tool.
Action 1 => Use Software Trigger 2
Action 2 => Use Software Trigger 3

“Trigger Source = Software” in Frame Start and Transfer Start
For Frame Start and Transfer Start in the AD-132GE, “Trigger Source = Software”
can be set and Software command 0 and software command 1 can be sent.
Frame Start / Trigger Software command => Use Software Trigger 0
Transfer Start / Trigger Software command => Use Software Trigger 1
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7.6. GPIO programming examples
7.6.1  GPIO Plus PWC shutter
Example: 10us unit pulse width exposure control (PWC). Pixel clock is 51.324MHz.
513 clocks (613-100) equal 10ps.
Feature Value
¢)Acquisition and Trigger Trigger Mode ON
Trigger controls selector
JAl Acquisition and JAI Exposure Pulse width control
Trigger Control Mode
Pulse Generators Pulse Pulse Generator 0 Selector | Line 5 =OPT IN 1
Generator
selector
Clock Choice 1 = Pixel Clock
(51.324MHz)
Counter Dividing Value 0 = Pass through
Length Counter O 1000 Clocks
Start point Counter 0 100 Clocks
Repeat Count 0 1
End point Counter 0 613 Clocks
Counter Clear 0 Rising Edge
Trigger source pulse generator 0
FVALT —) ——>Frame Start Trigger }Camera 0
éxﬁ:j — —}TransferStartTrigger
Camerso Exposure Actvet ——— i er Stan Trgger  Joamera
Software 'I'Sr(i)gﬂgwear;e /Tlglgt?;r: 1 — ——*TTL Out1
Software Trigger 3 / Action 2 ———

Camera 1
(Interface#2)

FVAL2

LVAL2

DVAL2

Exposure Active2

Software Trigger 0

Software Trigger 1

Software Trigger 2 / Action 1
Software Trigger 3 / Action 2
Optical In 1

Optical In 2

TTLIn 1

TTLIn 2

LVDS In

Pulse Generator 0 Out

Cross Point gwitch

Pulse Generator 1 Ou

Pulse Generator 2 Ou{|

Pulse Generator 3 Ouf|

—— Optical Out 1
——>Optical Out 2

—— Time Stamp Reset
——— Sequence Table Reset}Camera 0
l——»Sequence Table Reset}Camera 1

Pulse Generator
Clear Source 0

Clear Source 1

Clear Source 2

Clear Source 3

Pulse Generator 0

(20bit Counter)

Pulse Generator 1

(20bit Counter)

A

Pulse Generator 2

(20bit Counter)

A

Pulse Generator 2

Pulse
Generator
Clock (MHz)
(Pixel Clock
51.324 MHz)

(20bit Counter)

_|Clock Pre-scaler
>

I

(12bit Counter)

Fig.22 Pulse Generator Timing Example 1
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7.6.2 Internal Trigger Generator
Example: Create a trigger signal of 5ms and trigger the camera.
Feature Value
c)Acquisition and Trigger Trigger Mode ON
Trigger controls selector
Pulse Generators Pulse Pulse Generator 0 Selector
Generator
selector
Clock Choice 1 = Pixel Clock (51MHz)
Counter Dividing Value 2999 (51324000/3000)
Length Counter O 1000 Clocks
Start point Counter 0 100 Clocks
Repeat Count 0 0
End point Counter 0 293 Clocks
Clear activation Off
Trigger source pulse generator 0
FVAL1 ——9 ———>Frame StartTrigger }Camerao
LVALT el ——=>Transfer Start Trigger
DVAL1 —|

Camera 0
(Interface#1)

Camera 1
(Interface#2)

Exposure Active! =——
Software Trigger 0 ———)

Software Trigger 1

Software Trigger 2 / Action 1 ———M
Software Trigger 3 / Action 2 ————)
FVAL2 —)

LVAL2 —

DVAL2 ——)

Exposure Active2 =——)

Software Trigger 0 ——|

Software Trigger 1 ————

Software Trigger 2 / Action 1 ————
Software Trigger 3 / Action 2 ———
Optical In 1 ——)

Optical IN 2 o))

TTL In 1

TTLIN2 ——
LVDS In ——)

———> Frame Start Trigger
——>Transfer Start Trigger

—>TTL Out1

Cross Point fwitch f———>Optical Out 1
—> Optical Out 2

[——> Time Stamp Reset

Pulse Generator 0 Out
Pulse Generator 1 Ou

Pulse Generator 2 Ouf |

Pulse Generator 3 Ouf |

Pulse Generator
Clear Source 0

Clear Source 1

Clear Source 2

}Camera 1

> Sequence Table Reset}Camera 0
l—— Sequence Table Reset}Camera 1

Clear Source 3

Pulse Generator 0

(20bit Counter)

Pulse Generator 1

(20bit Counter)

Pulse Generator 2

(20bit Counter)

Pulse Generator 2

Pulse
Generator
Clock (MHz)
(Pixel Clock
51.324 MHz)

(20bit Counter)

Clock Pre-scaler
(12bit Counter)

I |

Fig.23
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8.  Video Signal Output

8.1. Sensor layout

1348 blank Read Out
< > A (Vertical)
5 —
4 Optical Black Lines “
976 978
Active Pixels 966
1296 (H)x966(V)
2 Optical Black Lines | 4 \V
P 1660 Clock R
4 12 1296 40 | 308
dummy blank

Read Out(Horizontal)

< )

In the GigE Vision Format, only Active Pixel Area is output and the area of dummy and reserved
is not output. If the OB transfer mode is set ON, OB parts of 8 pixels on the top and 16 pixels on
the right are output.

Fig.24. Sensor layout and Video output image

Note for output image:

The output area depends on the settings of Pixel Format as well as OB transfer Enable.

The available display image is indicated by “Width Max” and “Height Max” in the control tool.
The following table shows relations mentioned on the above.

OB Transfer Enable =“False” OB Transfer Enable =“True”
Width Max Height Max Width Max Height Max

BayRG8,BayRG10,BayRG12,
BayRG10_Packed,BayRG12_Packed,
Mono8, Mono10, Mono12,
Mono10_Packed,Mono12_Packed

1296 966 1312 970(Notet)

RGB8_Packed,

BGR10V1_Packed, BGR10V2_Packed | 1292(Note2) | 964(Note2)

Note1: This is if JAI Partial Scan is set to “False”. This will be 966, if JAl Partial Scan is set to “True”
Note2: In case of RGB output, 2 pixels each on both sides are not read out. For upper side, Offset=2 is
automatically set, and the output area is shifted 2 pixels inside.
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8.2. Partial scan (JAI Partial Scan ON)

Partial scan allows higher frame rates by reading out a smaller center portion of the image,
reducing vertical resolution. This is particularly useful when inspecting objects that do not fill
the whole height of the image. In order to activate this function, Fast Dump register should be
ON.

Fast-dump period

( ) Normal scan period

Fast-dump period

Full scan Partial Scan

The partial scan mode for AD-132GE is variable. The first line and the height to be read out can
be set. As the AD-132GE is Bayer color model, the start line should be set on an odd line and the
height should be set to an even number.

The variable scan readout is connected with the ROI settings.

1. If ROl is set, these settings are applied to the partial scan settings.

2. If the multi ROI is used, the smallest number of the line and the largest number of the line
define the partial scan area.

3. In the case of sequence trigger, it is the same as for multi ROI. The smallest line and the
largest line define the partial scan.

In order to execute the partial scan, the JAI Partial Scan should be ON.

1. The start line and end line 2,3 The start line and end line
if ROl is set if Multi ROl is set.
Wiﬁ Offset\iﬂ
Offset Y Y
Height 1 ’ ROI'1 ‘

Height ROI ROI 2 Height 2

T Height 3 ROI 3

Height 1+2+3+4+5 = 966

Fig.25 Partial scan
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8.3. Digital Video Output (Bit Allocation)

Although the AD-132GE is a digital camera, the image is generated by an analog component,
the CCD sensor.

The table and diagram below show the relationship between the analog CCD output level and
the digital output.

CCD out Analog Signal Bayer 10-bit RGB 24-bit Bayer 8-bit
Black OmvV 33.5LSB 8LSB

150mV 700mV 890LSB 222LSB

173mV 1 800mV 1023LSB 255LSB

The standard setting for 10-bit video level is 890 LSB. A 200 mV CCD output level equals 100%
video output.

1023 /J‘ White Clip Level
890 100%

Level

Digital Out [LSB]

32+ Black Level

O 25  Analog Signal V] 700 800 Fig. 26 Digital Output (10 bit output)

8.3.1 AD-132GE Pixel Format / Pixel Type

In the GigE Vision Interface, GVSP (GigE Vision Streaming Protocol) is used for an application
layer protocol relying on the UDP transport layer protocol. It allows an application to receive
image data, image information and other information from a device.

As for the color sensor in the AD-132GE, the following pixel types supported by GVSP are
available.

With regard to the details of GVSP, please refer to the GigE Vision Specification available from
the AIA (www.machinevisiononline.org).

8.3.1.1  GVSP_PIX_BAYRG8 “BayerRG8”
0dd Line
1 Byte 2 Byte 3 Byte

RO Gl R2
olt1]2]3l4a]ls5]6l7]ol1|2]3lal5]6] 7 ol1]2][3]4]5][6]7
Even Line
1 Byte 2 Byte 3 Byte

GO B1 G2
ol1]2]3lals]el7)ol1]2]3]lal5]e6] 7 ol1]2][3]4]5]6]7
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8.3.1.2

0dd Line
1 Byte

AD-132GE

GVSP_PIX_BAYRG10 “Bayer RG10”

2 Byte

3 Byte

AL
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4 Byte

RO

RO

G1

G1

ol1]2]3]4]5]6]7

gloxIx]xIx[x]x

oli1]2]3lals]e]7

glol xxxx]x]x

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

GO

GO

B1

B1

of1[2]ala]5]6]7

gl ol x]xx]x]x]x

of1f2]3]4]5]6]7

gl ol x| x| xx]x]x

8.3.1.3

Odd Line
1 Byte

GVSP_PIX_BAYRG12 “Bayer RG12”

2 Byte

3 Byte

4 Byte

RO

RO

G1

Gl

0]1]2]3]4[5][6]7

8| 9l10]11] x| x| x| X

0]1]2[3[4]5]6]7

8| 9l10]11] x| x| x| X

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

GO

GO

B1

B1

of1T2]3T4]5]6]7

8| 9l10/11] x| x| x| X

o[1]2[3]4]5]6]7

8| 9l10]11] x| x| x| X

8.3.1.4
0Odd Line

GVSP_PIX_BAYRG10_Packed (Bayer 10-bit, Packed output)

RO

GO

2(3l4als5]6]l7]8]9]o]1][x]x

ol1[x[xl2]s]a]s]6]7]8]o9

Even Line

G1

BO

213456 7]8]9lo]1]|x][x

ol1[x|x]2]3[4]5]6]7]8]09

8.3.1.5
0Odd Line

GVSP_PIX_BAYRG12_Packed

(Bayer 12-bit, Packed output)

RO

GO

4|5|6|7]8]9l10]l11]o]1]2]3

ol1]2]3[4]5]6]7]8]9]10]11

Even Line

G1

BO

als5]67][8]lolt10]l11]o]l1]2]3

ol1][2]3]l4]5]6]7]8]9]10]11

8.3.1.6  GVSP_PIX_RGB8 (RGB 8-bit output)
1 Byte 2 Byte 3 Byte 4 Byte
RO GO BO
oli1l2l3lalsl6]l7]ol1]2]3]al5][6]7]ol1][2]3]4]5]6]7
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8.3.1.7 GVSP_PIX_RGB10V1_PACKED (RGB 10-bit output)

1 Byte

2 Byte

3 Byte

4 Byte

RO [ GO

BO RO

GO

BO

ol1]ol1]ol1]x]xlol1]2]3]4]5]6]7

ol1]2]3lals]6]7

ol1]2]3lals5]6]7

8.3.1.8 GVSP_PIX_RGB10V2_PACKED (RGB 10-bit output)

1 Byte

2 Byte

3 Byte

4 Byte

RO

BO

ol1]213]4ls5]el7f8]ofo] ]

oli1]2]3

4ls5]6]7]8]9]x]x

Connector Value
BAYRGS8
BAYRG10
BAYRG12
RJ-45_1 BAYRG10_Packed

BAYRG12_Packed
RGB8
RGB10V1Packed
RGB10V2Packed
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8.4. Video timing

8.4.1 Horizontal Timing

The horizontal timing for Continuous mode, full frame and partial scan are shown below.
This is common for both Bayer color imagers.

1 LVAL period

1660ck 1ck = 51.342MHz (19_434ns /ck)
258 1348ck L 312¢k
LVAL
. —FVAL Raising Edge FVAL Falling Edge _. ‘
FVAL 771_/ QLfi*fff 77777777
-0 —"""""""""""""" T s9ck |
! ! T601ck ' '
SUB o ;
; ! 480ck 80 - Sdck -
56 : (11.49us} '
560ck

Exposure

beriod i L 777
1 odk

T !
Exposure Active [ |f*f*f*f*f————77ﬂ:777777§ ,,,,,,,,,
‘:; Iﬂd(g  40dk
! = I
. Lk !
o e — '
DVAL | B E—
DB: : Effecti ve Pixels 05‘ Du +
12ck 1296ck ‘mclJ Eﬁ"i'!‘k‘ 12ck

T I
DATA OUT ,i - i

124k 1c ‘
CCD out ) i |
4! 1796ck '.

1348ck . . 312ck
I I

1 Clock =51.324MHz (19.48ns)

1CLK: 1 Pixel clock period OB: Optical black

LVAL is HIGH in the period of optical black and effective video periods
DVAL is HIGH in the effective video period

Fig.27 Horizontal Timing
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8.4.2 Vertical Timing
The vertical timing for Continuous mode and full frame scan are shown below.
This is common for both Bayer color imagers.

If JAI Partial Scan = False,

1 FYWAL period

- Fuwal
3771 T s
=

W

Fwal
— —
LWL |||!|I||||||||||||||||||||| ||||||||||||||||||||||||||||!|I||||||||
I |
SUB } | } l
5@ | } QETI W
|

Exposure | T T E E  E —-_.-.-_._. .
| |
EEN ]

| .

| | 1|

! |

| Effective Lines L

| e I

' |
|

0B ] 0E
- oL |

DATA OUT 5L N
T T -

DAL _ L JTTTTITIITITI T JTTT

1L = 1660 clock (32.344us)
1L : 1 LVAL period OB: optical black

FVAL is HIGH in the optical black and effective video periods
LVAL is always output
DVAL is output during the effective lines

This timing chart shows camera timing. The output through GigE interface is only effective lines.

Fig.28 Vertical Timing
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8.4.3 Partial Scan Vertical Timing

The following chart shows the vertical timing of partial scanning in the continuous mode. The
horizontal timing for partial scan is the same as full scan. This is common for Channel 1 and
Channel 2

If JAI Partial Scan = True,

Total lines

— —

1
[TTTTTTIITT TTTTTTTTTTTIOTTT  TTITTTTTTTT T TTT TETET T errT
' I

Lwhl | Figpe & Tiame Back o Tiame

High %Speed | |
Tranzfer I—!—_

|
SUE ‘| :
t f
| |
| |
[

Fuial

Exposure

I
i |
Poriod : v TSR
|
[
|
|
|

T
|
|
5G |:
|
|

|
EEN i [ : N
| ' I |
o |
Effective lines | s
‘m | @ v oW |l$:l | <®
i, foe @ ! @ ::_l L F
DaTA UT [ SHIEN L] fh
[nimmy o
DAL N

1L : 1LVAL period OB: Obtical Black
1L = 1660 clock (32.344us)

Fig.29 Vertical Timing for partial scan

How to calculate total line number and frame rate on variable partial scan mode

Partial scan Offset Y 0 line to 958 line
Height 8 lines to 966 lines

Totallines= D + QD + @+ @ + ® + ®
Where,
@ OB period in the upper part of the frame= 4L
@ Fast dump period for the upper part= Round up {(4+(Offset) - 1)/5}
@ Read out lines = Height + G
G=1, if Height is odd and G=0, if Height is even.
@ Fast dump period for the lower part=
Round up {((966 -(OffsetY)- (Height) +2))/5)
® Even adjustment for total line=
®=1, If D+@+@+@+® is odd and B=0, if D+@+B+@+® is even.
® Dummy transfer period = 5L

Frame rate (fps) = Horizontal Frequency / Total lines
where, Horizontal Frequency 30.918KHz
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Calculation example

AD-132GE

Reference JAI Partial Scan | Height | Offset Y Total FPS
Line

Full Line False 966 0 982 31.484
Full Line True 966 0 978 31.613
Center 2/3 Partial True 644 160 720 42.941
Center 1/2 Partial True 482 242 590 52.403
Center 1/4 Partial True 242 362 398 77.682
Center 1/8Partial True 120 422 302 102.380
Center 8 Line True 8 478 212 145.84
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9. Network configuration

o For details of the network settings, please refer to the “Getting Started
Guide” supplied with the JAI SDK.

9.1. GigE Vision Standard Interface

The AD-132GE is designed in accordance with the GigE Vision standard. Digital images are
transmitted over Cat5e or Caté Ethernet cables. All camera functions are also controlled via
the GigE Vision interface.

The camera can operate in Continuous mode, providing an endless stream of images. For
capturing individual images related to a specific event, the camera can also be triggered. For
precise triggering, it is recommended to use a hardware trigger applied to the Hirose 12-pin
connector. It is also possible to initiate a software trigger through the GigE Vision interface.
However, when using a software trigger, certain latency inherent to the GigE interface must be
expected. This latency, which manifests itself as jitter, greatly depends on the general
conditions and traffic on the GigE connection. The frame rate described in this manual is for
the ideal case and may deteriorate depending on conditions.

When using multiple cameras (going through a switch and/or a single path) or when operating
in a system with limited transmission bandwidth the Delayed Readout Mode and Inter-Packet
Delay functions can be useful.

9.2. Equipment to configure the network system

9.2.1 PC
The PC used should have the following performance or better
1) Recommended CPU : Core2 Duo 2.4GHz or better,
Better than Core2 Extreme
2) Recommended memory : 2Gbyte or more
3) Video card : Better than PCI Express Bus Ver.1.0 x16
VRAM should be better than 256MByte, DDR2
4) Other : The resident software should not be used
9.2.2 Cables

GigEVision configures the system by using 1000BASE-T.

In the market, CAT5e (125MHz), CAT6 (250MHz) and CAT7 (600MHz) cables are available for
1000BASE-T. There are crossover cables and straight through cables available. Currently, as
most equipment complies with Auto MDI/MDI-X, please use straight through cables. (Among
crossover cables, a half crossover type exists, which the Ethernet will recognize as
100BASE-T).

9.2.3 Network card (NIC)

The network card should comply with 1000BASE-T and also have the capability of JUMBO
FRAMES. When the jumbo frame size is set at a larger number, the load on the CPU will be
decreased. Additionally, as the overhead of the packet is decreased, the transmission will have
more redundancy.
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JAI confirms the following network cards.

NIC PCI-Express

Manufacture | 1YP€ PCI-X Bus BuE

Intel PRO/1000MT J 32bit or 64bit
Server Adapter - 33/66/100/133 MHz

Intel PRO/1000MT Dual Port J 32bit or 64bit
Server Adapter B 33/66/100/133 MHz

Intel PRO/1000GT Quad 32bit or 64bit
Port \ - 66/100/133 MHz
Server Adapter

Intel PRO/1000PT . J(x1) 2.5Gbps uni-directional
Server Adapter 5Gbps bi-directional

Intel Pro/1000 CT . J(x1) 2.5Gbps uni-directional
Desktop adaptor 5Gbps bi-directional

Intel Gigabit ET2 Quad 10Gbps uni-directional
port — V (x4) 20Gbps bi-directional
Server Adapter

Intel Gigabit ET Dual port . J(x4) 10Gbps uni-directional
Server Adapter 20Gbps bi-directional

Intel Gigabit EF Dual port . J(x4) 10Gbps uni-directional

Server Adapter 20Gbps bi-directional

9.2.4 Hub
It is recommended to use the metal chassis type due to the shielding performance. As the hub
has a delay in transmission, please note the latency of the unit.

9.3. Recommended Network Configurations

Although the AD-132GE conforms to Gigabit Ethernet (IEEE 802.3) not all combinations of
network interface cards (NICs) and switches/routers are suitable for use with the GigE Vision
compliant camera. JAI will endeavor to continuously verify these combinations, in order to
give users the widest choice of GigE components for their system design.

9 For details of the network settings, please refer to the “Getting Started
Guide” supplied with the JAI SDK.

9.3.1 Guideline for network settings
To ensure the integrity of packets transmitted from the camera, it is recommended to follow
these simple guidelines:

1. Whenever possible use a peer-to-peer network.

2. When connecting several cameras going through a network switch, make sure it is

capable of handling jumbo packets and that it has sufficient memory capacity.

3. Configure inter-packet delay to avoid congestion in network switches.

4. Disable screen saver and power save functions on computers.
5. Use high performance computers with multi-CPU, hyper-thread and 64-bit CPU,
etc.
Only use Gigabit Ethernet equipment and components together with the camera.
Use at least Cat5e and preferably Caté Ethernet cables.
Whenever possible, limit the camera output to 8-bit.

LN
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9.3.2

AD-132GE

Video data rate (network bandwidth)

The video bit rate for the AD-132GE in Continuous mode is:

AL
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Model Pixel Type Frame Rate Packet (Packet 1500)
AD-132GE BAYRGS, (BAYGBS) 31Frame/s 328Mbit/s

BAYRG10 Packed, 31Frame/s 492Mbit/

BAYRG12 Packed,

BAYRG10, (BAYGB10) 31Frame/s 655Mbit/s

BAYRG12, (BAYGB12)

RGB8 29.5Frame/s 940Mbit/s

BGR10V1, BGR10V2 22.1Frame/s 940Mbit/s

¢ In the case of using Jumbo Frames (16K), the packet data will be improved by 2%.

€ Note for setting packet size

The packet size is set to 1476 as the factory default. Packet size can be modified in the GigE
Vision Transport Layer Control section of the camera control tool (see below). For AD-132GE,
users may enter any value for the packet size and the value will be internally adjusted to an
appropriate, legal value that complies with the GenlCam standard. Thus, the actual packet

size may be different than the value entered by the user.

Caution: do not set the packet size larger than the maximum setting available in the NIC or
switch to which the camera is connected. Doing so will cause output to be blocked.
The following table shows possible packet size on each pixel format.

Pixel format

Possible packet size

RGB24bit

1476 + (24 x n)

Min. 1476 Max. 16020

RGB32bit and 1476 + (32 x n) Min.1476  Max. 16020
Other Bayer
4 Note for calculation of Data Transfer Rate
Setting parameter
ltem Unit Symbol
Image Width [pixels] A
Image Height [pixels] B
Bits per Pixel [bits] C
Frame Rate [fps] D
Packet Size [Bytes] E
Number of Packets (including Data Leader & Trailer
[packets] G
Packet)
DataTransfer Rate [Mbit/s] J
Fixed value
ltem Unit value
Data Leader Packet Size [Bytes] 90
Data Trailer Packet Size [Bytes] 62

Formula to calculate Data Transfer Rate

J= {90+62+(E+18)*(G-2)} *8*D/1000000

Where,

G=ROUNDUP{A*B*C/8/(E-36)}+2
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The following table shows Bits per Pixel which depends on the pixel format.

Pixel format Bit
BAYRG8 8

BAYRG10 16
BAYRG12 16
RGB8 24
RGB10V1Packed 32
RGB10V2Packed 32

Calculation example: AD-132GE Pixel type Bayer8

ltem Unit Symbol  Setting
Image Width [pixels] A 1296
Image Height [pixels] B 966
Bits per Pixel [bits] C 8
Frame Rate [fps] D 31.484
Packet Size [Bytes] E 1428
Number of Packets (including Data Leader & Trailer

Packet) [packets] G

Transfer Data Rate [Mbit/s] J

G=ROUNDUP{(1296x966x8/8/(1428-36))+2=900+2=902
J={90+62+(1428+18)x(902-2))x8x31.484/1000000=328 Mbit/s

9.3.3 Simplified calculation (Approximate value)

A simple way to calculate the approximate data transfer rate is the following.
Transfer data = image width (pixel) x Image Height (pixel) x depth per pixel
(depending on the pixel format) x frame rate / 1,000,000 (convert to mega bit)

In the case of the AD-132GE with the full image and Mono 8bit pixel format;
The data transfer rate = 1296 x 966 x 8 x 31.484 / 1000000 = 315 Mbit/s

9.3.4 Note for 100BASE-TX connection

¢ In order to use 100Mbps network, 100BASE-TX and Full Duplex are available. Half Duplex
cannot be used.

+ In the case of connecting on 100BASE-TX, the maximum packet size should be 1500
bytes.

¢ In the case the of connecting on 100BASE-TX, the specifications such as frame rate,
trigger interval and so on described in this manual cannot be satisfied.

Pixel Type Frame rate at Full Frame scan[fps]
BAYRG8 Approx. 7
BAYRG10, BBAYRG12 Approx. 3.5
RGB8_Packed Approx. 2.5
RGB10V1_Packed,RGB10V2_Packed Approx. 2

Note: The above frame rates are based on approx. 70Mbps of total data.
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9.4. GigE camera connecting examples
9.4.1 Using a switching hub for 1 port

e.g.

Switching Hub Subnet = 192.168.1.x

Camera 3

»

Camera 4

DHCP Server
(Broadband Router)

¢ All cameras and NIC belong to the same subnet
The accumulated transfer rate for all cameras should be within 800Mbps

¢ The packet size and the packet delay should be set appropriately in order for
the data not to overflow in the switching hub.

*

9.4.2 Connecting a camera to each port of a multi-port NIC

Subnet=169.255.100.x

Camera 1

Subnet=169.255.101.x

Camera 2

Subnet=169.255.102.x

Camera 3 Subnet=169.255.103.x

¢ This is the example for using a 4-port NIC

¢ The pair of the connecting camera and the NIC constructs one subnet. As for
the IP configuration, it is appropriate to use the persistent IP.

¢ In this case, each camera can use the maximum 800Mbps bandwidth.
However, the load for the internal bus, CPU and the application software
become heavy, so a powerful PC will most likely be required.
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9.4.3 The data transfer for multiple cameras

9.4.3.1 If delayed readout is not used in continuous mode

Exposure
S | "] ]

Camera 1 Qutput Frame Data | | | | | |

e e e
Camera 2 I | I | I I I I
e e e )
Camera 3 I I I I I I I I
e e Y

Camera 4 I | I | I | I |

Switching Hub
Cutput Frame Data I I I I I I I I |:>
To the Switchin Hub | | | | | | | |

¢ The packet delay should be set larger. The data traffic is controlled by the
buffer of the hub. It is necessary to check the buffer value of the unit.

9.4.3.2 If delayed readout is not used in trigger mode

Trigger O

to all cameras _I_I I—I I_I
Exposure Outp;:tFarame
Gamera 1 /‘-I /"-I
Gamera 2 //—1
Gamera 3 ] el ]
Gamera 4
I I I
I:I I:I I:I Switehing Hub
Qutput Frame Data I:I I:I I:I
To the Switchin Hub | | | |:> %

¢ The packet delay should be set larger. The data traffic is controlled by the
buffer of the hub. It is necessary to check the buffer value of the unit.

N
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9.4.3.3 If delayed readout is used

Trigger O

to all cameras
Trigger 1
to each camera |_| |_| |_| |_|
Exposure iOutput Frame Data
Gamera 1
GCamera 2 /”’———‘l
Gamera 3
Camera 4 _———’—’/Jl

Switching Hub

Qutput Frame Data
To the Switchin Hub ] | ] | | | |:> Q

¢ The packet delay should be set smaller, and the packet delay trigger controls
the data traffic. If the camera has a pulse generator, it can control the data
traffic.
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10. Functions (Conforming to GenlCam SFNC 1.3)

S This section describes naming of GenlCam SFNC ver.1.3.

AD-132GE uses the feature names specified in GenlCam SFNC ver.1.3 but some functions are

not implemented. AD-132GE also provides feature names used in previous JAl cameras.

10.1.  Acquisition function

Before using trigger and exposure controls, various acquisition controls must be set. The
operation of the camera depends on the interrelationship of all three feature sets.

Trigger Mode

’ Acquisition Start L_,

l Acquisition Stop r—V

’ Acquisition Abort }—V

Trigger
Selector
[Acquisition
Start]

y

State

Trigger

Selector >

[Acquisition
Stop]

’ Acquisition Mode L_»

’ Acquisition Frame count ‘4.

Acquisition

Control

[JAI Acquisition

Transfer Start]

. Stream Control

Internal
Stream
Control

-

_ | Acquisition Status Control

Acquisition
Status

-

) Exposure Control
Trigger Selecctor

[Frame Start]

Trigger Selector
[Exposure Start]

Acquisition Control
Active

Trigger Selector
[Exposure End]

’ Acquisition Frame Rate %

;‘—F> Trigger / Exposure Control

Fig.30  Acquisition control, Trigger/Exposure control work flow
10.1.1  Basic image acquisition flow

The basic commands for acquiring images are as follows:

Acquisition mode

Trigger Selector

Trigger Selector

-

Internal
Exposure
Control

To determine the number of the frame to be captured

Acquisition Start Trigger

Select if the acquisition start is controlled

externally
Acquisition End

Select if the acquisition end is controlled externally

Frame start

Select if the acquisition of the frame is controlled

externally.

46



See the possibilities

Exposure mode To set the exposure method

The flow of these commands is shown below.

The following drawings are based on the conditions that the Acquisition mode is Single
and the Trigger selector is Frame Start.

If the acquisition start is set at ON (The acquisition is controlled externally)

Acquisition s Acquisiti
quisition
Start Acquisition Frame Start Start
Command Start Trigger Tri
i rigger
Executed Trigger
Acquisition Acquisition Frame Start . . Acquisition
Status Trigger Wait Trigger Wait Acquisition Active Trigger Wait
If the acquisition start is set at OFF (The acquisition is controlled internally)
Acquisition
Start Frame Start Frame Start
Command Trigger Trigger
Executed
Acquisition Frame Start . . Frame Start
Status Trigger Wait Acquisition Active Trigger Wait

The following sections provide the details for each command set.

10.1.2  Acquisition mode
The AD-132GE has three settings for capturing images.

E ¢} Acquisition Control
Acquizition Mode
ficquizition Start i .
Acquisition Stop SingleFrame

[ B D T [ R

@ Single frame
AcquisitionStart command outputs one frame. Then the acquisition is stopped.

@ Continuous
AcquisitionStart command outputs frames until AcquisitionEnd is initiated.

10.1.2.1  Single Frame

In single frame mode, executing the AcquisitionStart command causes one frame to be
captured. After one frame is captured, this operation is automatically stopped.

In order to restart the capture, it is necessary to input the AcquisitionStart command again.
BlocklD is not reset until AcquisitionEnd is input and is incremented when the AcquisitionStart
command is called.

€ Normal single frame operation
1) AcquisitionStart command is input
2) AcquisitionActive becomes “TRUE” (accepts capture)
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3) 1 frame is output

AD-132GE

4) AcquisitionActive becomes “FALSE” (stop capturing)

ExposureActive

[ ]

CCD Readout

FrameActive

[

Active

Stream

!

AcquisitionStart

. Acquisition
AcquisitionStatus Trigger

Wait

Acquisition

Active AcquisitionTriggerWait

This drawing shows a case where the trigger is “OFF”. If the trigger is ON, FrameActive

Fig.31  Single frame timing

becomes “TRUE” on the different timing of AcquisitionActive.
€ Forcing acquisition to stop

While AcquisitionActive is “TRUE”, if AcquisitionEnd or AcquisitionAbort is

initiated, AcquisitionActive becomes “FALSE” (stop capturing).

10.1.2.2 Continuous mode

In this mode, when the AcquisitionStart command is set, the image is continuously output at

the current frame rate. This is the default setting for the AD-132GE.

N S —

1
2
3
4
5
6

AcquisitionStart command is input
AcquisitionTriggerWait becomes effective
AcquisitionActive becomes “TRUE”
Images begin outputting continuously
AcquisitionEnd command is sent
AcquisitionActive becomes “FALSE”.

At this moment, the output stops.

ExposureActive

Stream Active

AcquisitionStatus

— N

!

AcquisitionStart

!

AcquisitionStop

Acquisition
Trigger
Wait

AcquisitionActive

Acquisition
Trigger
Wait

Fig.32  Continuous timing

This drawing shows a case where the trigger is “ON”. If the trigger is OFF,
FrameActive becomes “TRUE” at the same timing as AcquisitionActive.
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10.2. Trigger Control

10.2.1  Trigger Selector (Trigger Mode)

This is the function to set the trigger operation. This will set how to control the output and the
exposure.

S| Trigeer Selectart
Trigger Mode*
Trigeer Softwarek

Frame Start 1
(Fram o
Transfer Start

e

Frame Start Trigger Set the frame start externally
Transfer Start Stream Set the stream start externally

10.2.1.1  Acquisition

This is the trigger function to control the output. This controls AcquisitionStart and
AcquisitionEnd. A description of the configuration process is as follows:

€ AcquisitionStart trigger: Set whether the capture start is to be controlled
externally or not.

TriggerMode On: After AcquisitionStart command is input, input the
signal selected by AcquisitionStart trigger as the trigger,
and make AcquisitionActive effective.

TriggerMode Off: AcquisitionStart command is input. It makes
AcquisitionActive effective regardless of
AcquisitionStart trigger.

@ AcquisitionEnd  trigger: Set whether the end of the capture is to be
controlled externally or not.

TriggerMode On: While AcquisitionActive is effective, input the signal
selected by AcquisitionEnd as the trigger, and make
AcquisitionActive invalid.

TriggerMode Off: AcquisitionStart command is input. It makes
AcquisitionActive invalid regardless of the trigger
source.

10.2.1.2 Exposure

These commands are used for setting the exposure control.
FrameStart is used for trigger input.
If ExposureMode is set to Timed or TriggerWidth except OFF, the combination of the
ExposureMode setting and FrameStart setting will determine the type of exposure
and whether triggering is OFF or ON.
The following table shows the combination and the operation.

riggerSelector Frame Previous JAI
Start Operation trigger name
ExposureMode (for reference)
OFF OFF or | Trig OFF(Free run) Trigger
ON No Exposure Control OFF
Trig OFF(Free run) Trigger
) OFF Exposure Control OFF
Timed Is possible
ON | TrigOn EPS
OFF Trig OFF(Free run) Trigger
TriggerWidth No Exposure Control OFF
ON Trig On PWC
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Set whether the start of the frame is to be controlled
externally or not.

While AcquisitionActive is effective and ExposureMode is
set at Timed or TriggerWidth, start exposure using the
signal selected by FrameStart trigger.

While AcquisitionActive is effective, self-running
operation takes place.

& FrameStart trigger:

TriggerMode On:

TriggerMode Off:

10.2.2  Trigger software

This is one of the trigger sources and is the software trigger command. This has one command
signal to each of the 6 items of TriggerSelector. To use this function, TriggerSource must be set
at TriggerSoftware.

10.2.3 Trigger source

The following signals can be selected as the trigger signal source.
Lined - Optical In 1

Trigger Sourcet

10.2.4

Trizzer Activation* Tincos Oatealn ]
Trigeer Source Inverter H:g? . 1O_||3_}-|C£I1Ir1

Expozure Mode Lined - LWDS T

Exposzure Time Lined = TTL I 2

Exposure Time (us) Software

Expozure Time (Raw)
Pre—dump Mode

B d) JAI Acquisition Gontrol
Acquizition Frame Rate (JAD
Shutter Mode

Trigger Source*®

Pulze Generator 0
Pulze Generator 1
Pulze Generator 2
Pulze Generator 3
Software Trigeer 0
Software Trigeer 1
Software Trigaer 2
Software Trigeer 3

Specifies the internal zignal or physical input Line to usq Action 1

trigger must have itz TriggerMode set to On.

Trigger Activation

fiztion 2
Mot Connected

This determines the behaviour of the trigger.

RisingEdge: Initiate at the signal rising edge
FallingEdge: Initiate at the signal falling edge
LevelHigh: Initiate during the signal high level
LevellLow: Initiate during the signal low level

Note: When TriggerWidth is used, TriggerActivation should be set at either LevelHigh

10.3.

or LevelLow.

RisingEdge FallingEdge LevelHigh LevelLow
Timed @) (@) X X
TrigegrWidth X X (@) (@)
Timed-JAI Pre-Dump @) O X X

Exposure Control

This is the function to manage the exposure settings.

10.3.1

Exposure Mode

The exposure mode can be selected from the following choices.

e

Exposure Mode
Expozure Time

Expozure Time (us)

Timed:

Free Run.

Trigeer Width
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If FrameStart in TriggerSelector is “ON” , this functions as the
EPS mode.

Note: JAI Pre-Dump can be available by using TriggerOption.

TriggerWidth: This mode controls the exposure time by the pulse width.
If FrameStart in TriggerSelector is “OFF” |
The camera operates in Free Run.
If FrameStart in the TriggerSelector is “ON” | this functions as
the PWC mode.

The following is the table for the combination of ExposureMode and TriggerControl
and its function.

TriggerSelector Frame Previous JAI
Start Operation trigger name
ExposureMode (for reference)
OFF OFF or | Trig OFF(Free run) Trigger
ON Exposure controllable OFF
Timed Trig OFF(Free run) Trigger
OFF Exposure control is OFF
possible
ON Trig On EPS
TriggerWidth OFF Trig OFF(Free run) Trigger
No Exposure control OFF
ON Trig On PWC

10.3.2 Exposure Time
This is effective only if ExposureMode is set to“Timed”. This command can set the exposure
time.
The setting can be done in 1pus / step.

Minimum: 11.49us

Maximum: 31.76msec
10.3.3 Exposure Auto
This is auto exposure control function and is effective only in the “Timed”mode. The
reference video level is controlled by JAI AGC Reference. ExposureAuto includes OFF, Once
and Continuous modes.
The following detailed settings are aslo possible.

ExposureAuto speed: The reaction speed can be controlled
ExposureAuto Max: Set the maximum exposure time
ExposureAuto Min: Set the minimum exposure time
GainAutoReference: Set the reference video level for operation

10.4. Action Control

ActionControl is used to activate the specific functions of multiple cameras on the same
network at the same time. For instance, it can be used to trigger multiple cameras at the
same time.

ActionControl appears as two inputs (Action 1, Action 2) and is connected with 6 Triggers,

CounterReset of the counter, CounterTrigger and Timer. If ActionControl is used, the input
source to the trigger should be set to Action 1 or Action 2 in advance.
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10.4.1  ActionDeviceKey
Set the same value to cameras which are operated at the same time.

10.4.2 ActionSelector
Select Action 1 or Action 2.

10.4.3  ActionGroupMask
Set the mask value for grouping Action 1 operation.

10.4.4  ActionGroupKey
Set the key (value) to operate Action 1.

10.5. Operation Mode
The AD-132GE has three operation modes which utilize two color sensors and achieve high
performance. They are High Frame Rate, High Dynamic Range and High S/N.
These are selected in Sync mode.
Sync Mode
JI Partial Scan
Binning Wertical
Test Image Selector
OB Tranzfer Enable
E ¢} Acquisition Control
Acqu!s!t!on Mode

Aot

10.5.1  High frame rate mode (Double speed)

In this mode, double speed readout (60fps) can be achieved by shifting the exposure timing for
each sensor by 1/2 frame. Each signal with 1/2 frame offset is read out from each RJ-45,
GigE-1 and GigE-2 connectors respectively. Host PC will process those signals.

Color CCD Image Frame MAG PHY RJ45 GigE—1
(Cht) Process Memory
Color CCD Image Frame .
— — | MAC PHY || RJ45 GigE-2
(Ch2) Process Memory

Fig. 33  High frame rate output

If this mode is used, the sync mode is set at “High Frame Rate” and the trigger mode should be
set at “Continuous”. The available shutter speed is {(Total lines in one frame)/2 -1} and if the
shutter speed is slower than this, the shutter will be OFF. In this mode, the exposure period of
camera #1 is linked with that of camera #0.

JAI Partial . 1Frame Sutter Off
B scan i Sy AP Total Line Exposure Time(Raw)
Full Line False 988 0 62.9 982 =491
Full Line True 966 0 63.2 978 =489
Center 2/3 Partial True 644 160 85.8 720 =360
Center 1/2 Partial True 482 242 104.8 590 =295
Center 1/4 Partial True 242 362 155.3 398 =199
Center 1/8 Partial True 120 422 204.7 302 =151

10.5.2 High dynamic range mode
In this mode, high dynamic range can be achieved by setting a different exposure time for each
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sensor. To use this mode, set the sync mode to “High dynamic range 1, 2, or 3”.

The combining of the two signals uses the ratio of the shutter value for each sensor as the
coefficient. As the composition process can be done regardless of signal levels, the composed
signal is visibly smooth.

There are three built-in High Dynamic Range modes:

+ High dynamic range 1
In this mode, the ratio of camera 0 video signal is larger than that of camera 1.

Camera 0 Composed video
100%
o
3
[=%
g
3
o
g T
3 100%
s " 'l)‘ ...................... Camera 0
3
g i
—_— 5
Incoming light — |::> ° !
I
8 i
Camera 1 > L mmamemmem Camera 1
T 100% e e Mam==c=277T h
Incoming light =
o
3
(=%
g
=]
o
o
o
]
>

Incoming light —
Fig.34  Composition of two images

¢ High dynamic range 2
In this mode, 50% of each video level is added to make an output.

Camera 0
100%

= .

3 Composed video

3

e

3 100% \

> -
3
Q

N 5
Incoming light ~— = |::> o fpememmcecceccecceseeeaaz- ———
o ’ .-
[} P4 -
° & — /
Camera 1 > A — 504
\ -
T 100%
Incoming light =

-

=]

Q

8

3

o

o

(5}

T

s

Incoming light —_—

Fig.35 Composition of two images

53



¢

High dynamic range 3
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In this mode, the ratio of camera 0 video signal is smaller than that of camera 1.

Camera 0

100%

Video output =

100%

Incoming light — |::>

Camera 1

Video output ——p»

Incoming |

ight —

Video output =

100%

Composed video

Incoming light

—_

Fig.36 Composition of two images
Maximum dynamic range is:

Camera 1

Camera 0

Maximum dynamic range

120 dB

Camera #0 setting

31

=1/31 sec

Camera #1 setting

87,000 = 1/87,000 sec

When the high dynamic range mode is activated, the same composed output can be fed through
both GigE-1 and GigE-2. Set the appropriate output port to capture the image.

Color Image
CCD 1 Process
Color | Image
CCD 2 Process

Frame ———] MACPHY |——] RU45 GigE-1

Memory

Frame .
— MAC PHY P RJ45 GigE-2

Memory

Fig.37 High dynamic range output

If the composition process is to be done on the host PC instead, set the sync mode to Sync and
use individual output from camera #0 and camera #1 to compose a high dynamic range image.

Sync mode Sync | Shutter Trigger mode QOutput

High dynamic Auto | Individual setting | Continuous Composed out

SYNC sync | Individual setting | Continuous, EPS, Individual
Delayed EPS Process in PC

10.5.3

High S/N mode

In this mode, each sensor output is synchronized and has the same exposure time. The image
average of the two signals is the output. The shutter and trigger settings for Camera #0 are
applied to Camera #1. The same video output is fed through GigE-1 and GigE-2 and can be
captured by setting the appropriate port.
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Color = {4 |  Image Frame g1 MACPHY |——» RU45 GigE-1
CCD 1 Process Memory
Color = {4 | Imaee Frame Ll MAGPHY |—— | RU45 GigE-2
CCD 2 Process Memory
Fig.38  High S/N mode output
Sync mode Sync | Shutter Trigger mode Output
4:High S/N Auto | Same for both | Continuous Composed output
cameras
0:SYNC Sync | Same for both | Continuous, EPS . PWC, | Individual
cameras Delayed EPS, Delayed PWC | Process in PC
10.5.4  Setting matrix for Sync mode and Exposure Mode(JAI)
RJ-45_1:RJ-45_2 Asynchronous Synchronous
SYNC Mode | ASYNC SYNC High High High
Frame Rate Dynamic Range SIN
Exposure Mode (JAI) 1,2,3
Continuous Trigger o o o o o
Edge pre-select o
Pulse-width control o
RCT Mode o
Sequential
EPS trigger o
Delayed Readout o
EPS trigger
Delayed Readout 0
PWC trigger
PIV Mode
1,2,3,4
10.6. Trigger operation mode

The AD-132GE has various settings which determine the exposure timing when the trigger

pulse is applied. A total of 9 operation modes and one additional sub-function can be selected.

WN =

O Co NN Ol N

Trigger mode
Trigger mode
Trigger mode

Add. function to EPS/PWC

Trigger mode
Trigger mode
Trigger mode
Trigger mode

Continuous mode

Edge Pre-Select Trigger (EPS)
Pulse Width Control Trigger(PWC)
Smearless mode

Reset Continuous Trigger

PIvV

Sequence EPS

Delayed readout EPS/PWC

OB transfer mode

ROI mode
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10.6.1 The exposure timing when the trigger pulse is input

10.6.1.1  Auto-detect LVAL-sync / async accumulation

This function replaces the manual setting found in older JAl cameras. Whether accumulation is
synchronous or asynchronous in relationship to LVAL depends on the timing of the trigger input.
When a trigger is received while FVAL is high (during readout), the camera works in
LVAL-synchronous mode, preventing reset feed-through in the video signal. There is a
maximum jitter of one LVAL period from issuing a trigger to accumulation start.

When an external trigger is received during FVAL low, the camera works in LVAL-asynchronous
(no delay) mode.

This applies to both Pre-Select (PS) trigger and Pulse Width trigger (PW) modes.

Ext. trigger (1) U (2) I—I (3)

FVAL

(1) In this period camera executes trigger at next LVAL (prevents feed-through noise)

(2) Avoid trigger at FVAL transition (+/- 1 LVAL period), as the function may randomly switch
between "next LVAL" and "immediate”.

(3) In this period camera executes trigger immediately (no delay)

Fig. 39 Auto-detect LVAL sync /a-sync accumulation

10.6.1.2 Relation between the external trigger mode and LVAL Sync/Async

: Smear LVAL SYNC LVAL
Exposure Mode Less ASYNC
(JAI) Enable
Edge pre-select False O O
True X O
Pulse-width False X O
control True X @)
RCT Mode 9 O
Sequential False x (1) O
EPS trigger True % O
Delayed readout False @) O
EPS trigger True % O
Delayed readout False X O
PWC trigger True X @)
PIV Mode 1,2,3,4 — X @)

Note 1: In the sequence trigger mode, each entry in the sequence can be set to its own
exposure time and gain. Therefore, the LVAL sync operation does not function.
Please arrange for the trigger input timing to occur during FVAL LOW (LVAL Async).
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10.6.2 Continuous mode
For applications not requiring asynchronous external triggering, this mode should be used for
continuous operation. The frame rate is 31fps. If partial scanning is applied, the frame rate will
be faster.
As for the details of timing, refer to section 8.4 Video timing. In this mode, the exposure is
controlled by the electronic shutter.
The following is an example of the settings.

To use this mode

Set function: Acquisition mode : Continuous
Trigger mode :OFF
Sync mode :Refer to 10.5.4
Exposure Mode :Timed
Pixel Format :8bit. 10bit. 12bit

Other functions

10.6.3  Trigger operation with pre-select exposure time (EPS)

An external trigger pulse initiates the capture, and the exposure time (accumulation time) is
the fixed shutter speed set by registers. The exposure time can be set from OL to 982L in 1 LVAL
steps. The accumulation can be LVAL synchronous or LVAL asynchronous. The resulting video
signal will start to be read out after the selected shutter time. For the details of timing, refer
to section 8.4 Video timing and fig. 40 to fig.43.

To use this mode:

Set function: Acquisition mode :Frame Start
Trigger mode :ON
Sync mode :Refer to 10.5.4
Exposure Mode :Timed
Exposure time :Exposure time/Exposure time(us)/

Exposure time(Raw)
Other functions
Input: External Trigger Trigger Source

This function can be set by selecting Edge pre-select in Exposure mode of JAI Acquisition Control.
However, Acquisition Mode, Sync Mode, Exposure Time, and so on should be set.
Exposure Maode (JAT |

Smearlesz Enable P e et |

PTV Interval R"é-sl-eml";g; contro

PIV Exposure Time Sequential EPS trigger
E e} Analog Control Delayed readout EPS trigger
Ga?n Selectar Eﬂary:ﬂz%ée_ladnut PWIC trigeer

Gain Auto T Mode 7

AGE Reterence FTY Made 2

FTW Mode 4

Exposure Mode (JAI

57



AD-132GE

Important Note:
The trigger minimum active period is 2L and the minimum interval of the trigger is shown
below.

SYNC Mode | Smearless | Minimum trigger interval (Line)

Enable
SYNC False LVAL | Frame interval in continuous operation + Larger
Mode= ASYNC | Exposure Time(Raw) between camera #0 and camera
SYNC #1 + 5L
LVAL | @ If Exposure Time(Raw) range is 3L to (Frame
SYNC interval in continuous operation(L) - 1L)

Frame interval in continuous operation +
Difference between camera #0 and camera #1 +
5L

@ If JAI Partial Scan is set at True and Exposure
Time(Raw) range is Frame interval in continuous
operation(L) to 982L

Frame interval in continuous operation(L)
+(Difference between camera #0 and camera #1
exposure time) + 5L + ( Smaller exposure time
between camera #0 and camera #1 - Frame interval in
continuous operation(L) + 1L)

True LVAL | Smear less period[196L]+ 1 + (Larger exposure time
ASYNC | between camera #0 and camera #1)+ Frame interval
in continuous operation(L) + 6L

SYNC False LVAL | Frame interval in continuous operation(L) + Exposure

Mode= ASYNC | Time(Raw) + 5L

ASYNC LVAL | @ If Exposure Time(Raw) range is 3L to (Frame
SYNC interval in continuous operation(L) - 1L)

Frame interval in continuous operation(L) + 5L

@ If JAI Partial Scan is set to True and Exposure
Time(Raw) range is Frame interval in continuous
operation (L) to 982

Frame interval in continuous operation(L) + Exposure
Time(Raw) - Frame interval in continuous
operation(L) + 6L

True LVAL | Smearless period[196L]+ 1 +Exposure Time(Raw)+
ASYNC | Frame interval in continuous operation (L)+ 6L

1) LVAL SYNC/ASYNC can be selected automatically.

2) Frame interval of full frame in continuous operation is 982L and if JAI partial scan is set
to True, please refer to 8.4.3  Partial Scan Vertical Timing for the frame interval.

3) If Smearless Enable is set to True, only LVAL Async is available.
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10.6.3.1 Timing chart

Following charts are examples if Sync mode is set to Sync and in full frame operation.

If Sync mode is set to Sync, the timing of trigger input is the same for both camera #0 and #1.
The exposure time can be set individually but the output timing of the video output is the
same.

AUTO (LVAL ASYNO)

Min. 2L to Max. 1V

Note
Ext. Trigger : 977L
FVAL ‘E'FVALI'SLOW |
1
LVAL \I\I\II\II\|\IHI\|\II\|||\I\I\II\|\IHIHI\|\II\II\I\IHI\I\II\II\I\HII
Color
Exposure period T I |
NIR ‘ ‘
Expasure Period v I B
EEN ] ‘ _______ |
' 966L !
== |
DVAL [TTTTTH [TEETTTT

Note: 2.8L to 3.8L after the exposure end of the longest exposure.
1 LVAL = 1660 clock (32.344us)

Fig.40 Edge Pre-select LVAL asynchronous

Ext. Trigger Y ______

FVAL |

LVAL A S e I A i U i)

EEN

Exposure Period ]

Exposure

<
»4« t1 » 3
DATA out li

t1(Exposure start delay) t2 t3(Data output delay)
6.03pus 2.8Lto 3.8L 10.8L to 11.8L

Fig.41 Edge Pre-select LVAL asynchronous details
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AUTO (LVAL SYNC)

Min. 2L to Max. 1V

HNote
Ext. Trigger T ‘ 9TIL
FYAL ‘;FVALisHIGH L '
LVAL EEEEEREE PP R TR e e P E e e F e e e E e T e e e e e e F e F e Fr e e
cor R |
Exposure period ————=Fiooiidddiediiddiited oo
NIR ) ‘ 7777777 \
Exposure Period ‘ |
EEN 4,—‘ ,,,,,,,
‘ 966L |
DVAL [ETTTHT LT
Note: 2.8L after the exposure end of the longest exposure
Fig.42 Edge Pre-select LVAL synchronous
Ext.Trig Y
FVAL | B |
!
LVAL Ut U U U UL U U U uuy o
!
EEN (< Exposure Period o
o
t1 - 3 >
DATA out li
t1(Exposure start delay) t2 t3(Data output delay)
0.1L ~ 1.1L(3 ~ 35.2us) 2.8L 10.8L

Fig.37 Edge Pre-select LVAL synchronous details
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10.6.4  Trigger operation controlled by pulse width (PWC)

In this mode the accumulation time is equal to the trigger pulse width. Here it is possible to
have a long time exposure. The maximum recommended time is <60 frames.

If the sync mode is set at “Sync”, the exposure time is the same for both Camera #0 and #1 as
the trigger to Camera #0 is applied to Camera #1.

In PWC mode, only LVAL asynchronous accumulation is effective.

For details of the timing, please refer to chapter 8.4 and fig. 44 and 45.

To use this mode:

Set function: Acqusition mode :Frame Start
Trigger mode :ON
Sync mode :Refer to 10.5.4
Exposure Mode : Trigger Width
Exposure time :Exposure time/Exposure time(us)/

Exposure time(Raw)
Other functions
Input: External Trigger Trigger Source

This function can be set by selecting Pulse-width control in Exposure mode of JAI Acquisition Control.
However, Acquisition Mode, Sync Mode, Exposure Time, and so on should be set.

Exposure Mode (AT Continuous trigeer |
£
Smearlesz Enable Ed?e F"'E':;tsﬁle':tt |
ulze—width contro
PTV Interval . RCT Mode
PIV Exposure Time Sequential EPS trigeer
E e} Analog Control Delaved readout EPS triger
Gain Selectar Delaved readout WS trigger
Giai PT Mode 1
ain Auto T Mode 2
AGC Reference FIY Mode 2
FTW Mode 4
Exposure Mode (JAI

Important Note:
The minimum duration of the trigger is 2L. The minimum period of trigger is as follows.

SYNC Mode | Smearless | Minimum Trigger interval (Line)
Enable
SYNC Mode | False LVAL (Trigger Pulse width: Min.2L) + Frame interval in
=SYNC ASYNC | continuous operation(L) + 4L
True LVAL (Trigger Pulse width:Min.197L+2L) + Frame interval in
ASYNC | continuous operation(L) + 4L
SYNC Mode | False LVAL (Trigger Pulse width: Min.2L) + Frame interval in
=ASYNC ASYNC | continuous operation (L) + 4L
True LVAL (Trigger Pulse width : Min.197L+2L) + Frame interval
ASYNC | in continuous operation(L) + 4L
Pulse-width trigger is available only in LVAL Async accumulation.

61



10.6.4.1

Timing chart

AD-132GE

Following charts are the timing if Sync mode is set to Sync.

In this case, the trigger input is the same for both camera #0 and #1 and the output timing is

the same.
{ LVAL ASYNC)
) Min:ZL
EXT.Trigger 1 i — 7 -
AL i FVAL fs LOW i i
LVAL [TTOPITTITTEIT T LRI ev T e eeeT ARRRRRRRARRRRIRRARARY
g t1 )
. ‘t3 — e
e 2./
R et
EEN J _______
9660
DVAL [TTTTTT [TTTTTTTI
t1 t2 t3
0.5L 2.8L ~ 3.8L 0.2L
Fig.44 Pulse Width Control LVAL asynchronous
Ext.Trig v _____ A
T »F«M |
\
LVAL UTU Uy UL Ul U Uy
EEN J< Exposure Period .=|
t2
Exposure —< >
t1 }4 3
t
DATA out

t1(Exposure start t2 t3(Output delay) t4(Exposure end
delay delay)
6.03us 2.8L ~ 3.8L 10.8L ~ 11.8L 17.45ps

Fig.45 Pulse Width Control LVAL asynchronous details

In PWC mode, when “Smearless ON ” is selected, the actual accumulation time is the trigger
pulse width minus Smearless active period (197L+2L).
If the trigger pulse width is shorter than 199L, the exposure is not active.
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10.6.5 Smearless mode

This function can be used to reduce the smear coming from bright areas or objects within the
image. This is effective for both EPS and PWC trigger modes. Before the accumulation starts,
any charge that is stored in the pixel is dumped by a high-speed transfer. This can reduce the
smear that is visible directly above a bright object in the image, but the smear showing below
the object is unaffected.

At the falling edge of the trigger pulse the high speed transfer starts. This period is 6.34ms
which is 196L. Thereafter the residual charge in the horizontal CCD register is read out in 1L
and the new exposure starts. This function is available for both full scan and partial scan.

This function can be set if Smearless Enable in JAI Acquisition Control is set at True.

B d) JAI Acquisition Control

fcquizition Frame Rate (JAD Full Speed
Shutter Mode Programmable Expozure in lines
Exposure Time Baw (JAT a72
Exposure Time {us) (JAI) 32502
Exposure Mode {JAI) Caontinuous trigger
amearlesz Enable Falze
B e} Analog Control True
Gain Selector
Gain Auto T
™ D - n

10.6.5.1 Sync=Sync, LVAL Async, Smearless Enable=True, EPS trigger

=
Ext.Trig : Min.=2L ~ : k 97
FVAL ! !
LVAL IIIIiIIIIIIIIIIIIIIIIIIiIIlIIIIIIIIIIIII HTTEEATTT e e
suB T |
SG e ly 23 waa

Exposure
Period A )
EEN Smear Less Tran;for'

\
|
|
|
\
|
\
\
|
\
\
Effective Lines \
OB 0B |
B rEt
DATA OUT \ 966L .

_ [REN RN
DVAL

Fig. 46 Smearless, EPS trigger timing chart
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10.6.5.2 Sync Mode=Sync, LVAL Async, Smearless Enable=True, PWC trigger

L N|
— T p v .

Ext.Trig : Min.=199L(197L+2L) ~ : ) 977L

FVAL ! !

LVAL COTRETEETEET R e e e e e e e e e CEETEETEETET T T e e ey
| | .

S5UB lll”ll 1-0 .50 - i |
e

SG 196L —1L I 12=2 .8 to 3.8

Exposure
Period A | sz

EEN Smear Less Tran;for'

\
|
|
|
\
|
\
\
|
\
\
Effective Lines \
OB 0B |
B rEt
DATA OUT \ 966L .

_ [REN RN
DVAL

Fig 47. PWC timing chart with Smearless ON
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10.6.6

Reset Continuous Trigger (RCT) mode

See the possibilities

The RCT mode operates like EPS (edge pre-select) mode with smearless function. An external
trigger pulse will immediately stop the video read out, reset and restart the exposure, then
operate as normal mode until the next trigger.
readout is performed. In the AD-132GE, this period is 6.34ms which is 196L. The exposure

time is determined by the pre-set shutter speed.

After the trigger pulse is input, a fast dump

If no further trigger pulses are applied,

the camera will continue in normal mode and the video signal is not output. The fast dump
readout has the same effect as “smearless readout”. Smear appearing above highlight areas
is reduced for the trigger frame. The Reset Continuous Trigger mode makes it possible to use
triggering in conjunction with a lens with video controlled iris.

To use this mode:
Set function: Acqusition mode
Trigger mode
Sync mode
Exposure Mode

Exposure time

Pre-dump mode
Other functions
Input:
Pre—dump Mode
El d) JAI Acquisition Control
fcquisition Frame Rate (JAT

External Trigger

:Frame Start

:ON

:refer to 10.5.4

:Timed

:Exposure time/Exposure time(us)/

Exposure time(Raw)

:ON

Trigger Source

This function can be set by selecting RCT mode in Exposure mode of JAI Acquisition Control.
However, Acquisition Mode, Sync Mode, Exposure Time, and so on should be set.

E::-::l:uj:E:I_H'E Mode '. -_|F'|I::'

Smearlesz Enable

FTW Interwval

FIW Expozure Time
B e} Analog Control
Gain Selector

Gain Auto

AGEC Reference

Exposure Mode (JAI)

Important notes on using this mode

Continuous trigger

Edee pre—select

Pulze-width control

FCT Mode

Sequential EPS trigger
Delaved readout EPS trigger
Delaved readout PG trigeer
PT Mode 1

PTV Made 2

PT Mode 3

PTV Made 4

m The minimum duration of the trigger is 2 LVAL. The minimum period of the trigger input

is the following.

Sync mode:
Async

Smearless period(196L) +1+ Exposure Time(RAW) + Frame interval in
continuous operation(L) + 6L

Note: If the next trigger is input during the output of transfer signal, this output signal is
immediately stopped and thrown away by the High Speed Transfer operation.
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Ext.Trig1

FVAL : Co | |

LVAL

Hi gh Speed i Smearless (196L)
Transfer ‘ 1 ‘

SUB I . | | | |
56 I I I I !

Exposure
Period

EEN

I
Continuous Data |

Continuohs Data
Triggered Data !

DATA OUT
pVAL 1 —

Fig.48 Reset Continuous Trigger

10.6.7 PIV ( Particle Image Velocimetry ) mode

The AD-132GE has a PIV (Particle Image Velocimetry) mode. This mode provides three (3)
consecutive images by one trigger pulse. In this mode, a strobe light should be used as the
illumination. PIV mode has 4 modes designated PIV 1, 2, 3 and 4. PIV 1, 2 and 3 operate with

preset exposure time and exposure interval and PIV 4 can operate by setting “PIV Exposure
Time” and “PIV Interval”.

Mode Setting
-(Egr%]geer;;g lector :Frame Start
Trigger mode :ON

Exposure mode :Timed

Sync mode :Sync
Exposure Mode (JAI) :PIV1,2,3,4
Other functions

Trigger input -trigger Source
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10.6.7.1 Relation between Exposure and Video readout

Trigger Pulse Width=2Line

Camera0
Frame Start Trigger

|© 1Frame~ 1Frame+1Line

Exposure '
Time 7

Camera0 ] |1 |_ Readout start jitter: Max. 1 line
i =TT

Data output > PIV 1st Image j PIV 3rd Image

Exposure TFrame
Time

Cameral <lLine e
Data output : : —1> PIV 2rd Image

Camer 20/Camer al

Exposure Active

Strobe Light

Strobe light ( 5 to 50us)

Fig. 499 PIV mode Exposure and Readout

10.6.7.2 Relation between PIV exposure and PIV interval

Trigger Pulse Width=2Line
Camera0
Frame Start Trigger
- 5.5us
B T | |
Camera0 —_\—/ \—/
PIV E : ; ‘
& IE?Z::;T \X lEthp OFSruarmee 4{% '%-rval SErxdpoFsruarmee i
PIV Exposure \ i
& Interval & /% 2Enxdp oFsruaPee A i
Coeral | B ] A AR
% U
'%'V Exposure Tin’Le ILIV Exposure Tinl'le PI:V Exposure Time:
Gamera0/Cameral 1
Expoguré Act'i‘se _’]\;lst Active 2nd Active 3rd Active|
| i | | Readout start jitter
PIV Interval PIV Interval ,
Carer0 AL | (]
3.2 Line -
Caneral FUAL e 1we ]

‘V< 1Line
Max. 1 line
Notr: PIV Exposure Time and PIV interval are controlled by clocks which are calculated based on the setting value.

Fig. 50  PIV Exposure and Interval

67



AD-132GE

10.6.7.3 Preset value table for PIV 1, 2 and 3

PIV Mode PIV Exposure Time PIV Interval [Unit]
Range
(Time)) 4.03 1.50 us
1 Range 207 77 clk
(clock)
PIV4 Mode
Ref. Value i “ Lol
Range
(Time)) 6.06 1.50 us
2 Range 311 77 clk
(clock)
PIV4 Mode
Ref. Value v “ Lol
Range
(Time) 8.01 1.50 us
3 Range 411 77 clk
(clock)
PIV4 Mode
Ref. Value — w el

10.6.7.4  Setting values and range for PIV 4

“PAI(\)/ de PIV Exposure Time PIV Interval [Unit]
Value 47 ~ 4095 6 ~ 1023 LSB

Range 3.721 ~ 319.207 0.234 ~ 20.049 us

4 (Time) Step=77.94 1Step=19.48 ns
Range 191 ~ 16383 12 ~ 1029 clk

(clock) 1Step=4 1Step=1 clk

10.6.7.5 Formula from PIV Exposure and Interval to Exposure time and interval

Item Formula

PIV Exposure time ( [PIV Exposure Time]value x 4clk + [offset: 3 clk] ) x [Pixel Clock interval:19.48ns]

PIV Exposure Interval | ([PIV Interval]value + [offset: 6 clk] ) x [Pixel Clock interval:19.48ns]

10.6.7.6  PIV trigger minimum interval

SYNC Mode Minimum Trigger Interval(Line)

{((IPIV Exposure Time]x8)+[PIV Interval]+294) / [1LineH-Clock: 1660]} +
g:g Mode= LVAL ASYNC | (Erame Interval in continuous operation[L]x2) + 4 L

“round off after the decimal point”

(Reference)
In PIV Mode 1, 2 and 3, the minimum trigger interval at “[JAl Partial Scan]=False”, is as follows. (Frame

interval in continuous operation) = 982 Line)
[Minimum trigger interval in PIV Mode 1] = 1968 Line
[Minimum trigger interval in PIV Mode 2] = 1969 Line
[Minimum trigger interval in PIV Mode 3] = 1969 Line
[PIV Mode 4:Minimum trigger interval in Max. settings of PIV Exposure & PIV Interval] = 1989 Line
[PIV Mode 4:Minimum trigger interval in Min. settings of PIV Exposure & PIV Interval] = 1968 Line
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10.6.7.7 Settings of Multi Frame

When PIV mode is selected and [Acquisition Mode] is set at “Multi Frame,” the number of
frames for the image which is output as the data stream, can be controlled by changing the
values on [Acquisition Frame Count] in Camera0 and Cameraf.

However, after PIV mode is selected and [Acquisition Mode] is set at “Multi Frame,” the
value of [Acquisition Frame Count] on Camera0 and Camera1 has the following restrictions.

(1) The value of {Acquisition Frame Count} on Camera0 must be a multiple of 2 and its
maximum value is 65534.

(2) The value of [Acquisition Frame Count] on Camerat is limited to half the value of
[Acquisition Frame Count] on Camera0. Accordingly, the maximum value is 32767.

The following table shows an example of the settings where the user has selected PIV mode 4,
MultiFrame acquisition, and has manually defined the PIV interval and exposure time.

[Acquisition Frame Count] if the minimum value is applied (example)

Setting order/Display Name Camera 0 Camera 1

1 | Sync Mode Sync -

2 | Exposure Mode (JAI) PIV Mode 4 =>
3 | Trigger Selector Frame Start =>
4 Trigger Mode On =>
5 | Trigger Source Line7 - TTL In 1 =
6 | Acquisition Mode Multi Frame =>
7 | Acquisition Frame Count 2 1

8 | PIV Interval 1023 -

9 | PIV Exposure Time 4095 -

-” defines that Camera1 does not have this setting item.
=>" defines that this Camera0 setting is applied to Camera1 operation.

“=" defines that if [Sync Mode] is set at “Sync”, the trigger input to Camera0 is also
the trigger input to Camerat.

Note: If the exposure mode is changed to PIV mode, [Sync Mode] should be changed to
“Sync” first and then [Exposure Mode (JAI)] is changed to PIV 1 through 4.
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| PIV Mode - Multi Frame Operation timing example |

Camera 0

Acquisition Stop Command IN

Camera 0
Acquisition Start Command IN

Camera 1
Acquisition Stop Command IN

Camera 1
Acquisition Start Command IN

§1st Trigger :
|
f !
Camera 0 EXT-Trigger ] 1!
N ] [}
T —_——— e
{ Block1D || BlockID | (D | [ ® )/ Block D ||
poo=1 =2 i . | | o=t
Camera 0 Data Packet Out 1-1 Y 1-3 : + +
] |
777777777777777 : | ! : |
{ BlockID | ! [N
Po=r | | o
" S I | 1 |
Camera 1 Data Packet Out 12 A T : T T
, 1 X [
4 | . [ :
i T ! @ ) [ i
Camera 0 Exposure i i : - : : i1
‘ | 1 . o |
, 1 X i [
Camera 1 t ! . i 1 |
Evnnenira [} 1 |
: @ ¥ @ 1
Camera 0 Acquisition state Start 1 >V< Stop |
1
T
@ 1
Camera 1 Acquisition state Start X Stop X Start

[PIV Mode / Multi Frame Operation timing ]

@ In this example, the block ID of Data Stream is incremented up to the number of
the frame which is set in [Acquisition Frame Count].

@ Numbers of data stream which are set in [Acquisition Frame Count] are output, the
camera is in [ Acquisition Stop] status.

@ In [Acquisition Stop] status, the camera ignores the trigger input afterwards.
AD-132GE accepts the trigger in [Acquisition Stop] status, but the data stream is
not output.

@ When [Acquisition Start Command] is sent to cameras from the HostPC, camera
status is changed from [Acquisition Stop] to [Acquisition Start], the data stream
can be output by the trigger input.

® The data stream output after receiving [Acquisition Start Command] begins with
the block ID 1

Note: This example uses the minimum acquisition frame count value in order to
simplify the explanation.
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10.6.8 Sequential Trigger Mode (EPS)

This mode allows the user to define a preset sequence of up to 10 images, each with its own
ROI, Shutter and Gain values. As each trigger input is received, the image data with the
preset sequence is output as described below.

Trigger ﬂ ﬂ ﬂ ﬂ

Sequence [  Sequence1 || Sequence2 || Sequence3 ||  Sequence 4
Operation

Fig.51 Sequential Trigger Mode

10.6.8.1 Setting parameters
Following parameters in Sequence control should be adjusted.

(1) Sequence Mode:
Sequence Mode = On is to set to Sequential EPS Trigger mode.

(2) Sequence Repetition Count: (applicable value:0~255)
This sets how many times the sequence is repeated.
If the last Sequence Repetition Count is completed, the sequence table is set to the Last
Sequence setting. If further trigger pulses are input, the settings for the Last Sequence, are
repeated until Reset Sequence is input.
Sequence Repetition Count = 0 will cause the sequence to repeat indefinitely.

(3) Last Sequence: (applicable value:1~10)
To determine how many sequences out of sequences 1 to 10 are executed as one
consecutive sequence.

(4) Sequence Selector:
In the Sequence Selector, there are 10 sequence tables.
Each Sequence has 8 setting parameters such as Sequence ROI Size X and Y, Sequence ROI Offset
Xand Y. Sequence Exposure Raw, Sequence Master Gain Raw, and Repeat Count in Each Step.
In the Sequential EPS  Trigger, the order to execute is from Sequence 1 settings.

(5) Repeat Count in Each Step: (applicable value:1~255)
After the Sequence table is repeated as many as numbers set in “Repeat Count in Each
Step” , the next sequence table is activated.

(6) Reset Sequence command:
If the Reset Sequence is applied during sequence operation, the sequence operation is
initialized to start at sequence 1.

(7) Sequence Table Reset input:
The Sequence Table Reset is available from GPIO output port.
This initializes the sequence operation by hardware trigger.

The following is how the settings appear in the GUI.
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Sequence Mode Off
Sequence Fepetition Count 0
Last Sequence 1
E Sequence Selector Sequence 1
Fepeat Gount in Each Step 1
Sequence Expozure Time Raw ]
Sequence Maszter Gain Raw -1
Sequence ROI Size ¥ 1296
Sequence ROI Size 956
Sequence ROT Offzet ¥ 0
Seguence ROT Offzet Y 0
Reset Sequence Settings Push to Execute Command ————>
10.6.8.2 Initial settings
The following are the default settings.
Camera 0 Sequence Control
Sequence Mode Off
Sequence Repetition Count 0
Last Sequence 1
Sequence
Sequence Selector Size ROI Offset Exposure Time Master Gain Riipéztcﬁ csntj:;
Raw Raw
X Y X Y
Sequence 1 1296 | 966 0 0 982 0 1
Sequence 2 1296 966 0 0 982 0 1
Sequence 3 1296 966 0 0 982 0 1
Sequence 4 1296 966 0 0 982 0 1
Sequence 5 1296 966 0 0 982 0 1
Sequence 6 1296 966 0 0 982 0 1
Sequence 7 1296 966 0 0 982 0 1
Sequence 8 1296 | 966 0 0 982 0 1
Sequence 9 1296 966 0 0 982 0 1
Sequence 10 1296 966 0 0 982 0 1
Camera 1 Sequence Control
Sequence Mode Off
Sequence Repetition Count 0
Last Sequence 1
Sequence
Sequence Selector Size ROI Offset Exposure Time Master Gain Riipéir? gl::;
Raw Raw
X Y X Y
Sequence 1 1296 966 0 0 982 0 1
Sequence 2 1296 | 966 0 0 982 0 1
Sequence 3 1296 966 0 0 982 0 1
Sequence 4 1296 966 0 0 982 0 1
Sequence 5 1296 | 966 0 0 982 0 1
Sequence 6 1296 | 966 0 0 982 0 1
Sequence 7 1296 966 0 0 982 0 1
Sequence 8 1296 966 0 0 982 0 1
Sequence 9 1296 966 0 0 982 0 1
Sequence 10 1296 966 0 0 982 0 1
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Caution:

1. In the Sequential EPS Trigger, LVAL sync operation is not available as the different
exposure time and gain in each sequence table can be set. The trigger should be applied in
LVAL Async timing.

2. In order to change values in the Sequence Table, image capture must be stopped.

10.6.9 Delayed Readout EPS and PWC Modes

This mode can be used to delay the transmission of a captured image. When several cameras
are triggered simultaneously and connected to the same GigE interface, it allows the cameras
to be read out in sequence, preventing congestion.

The image data is not transmitted directly by the Frame Start Trigger and is stored in the
memory located at the Ethernet Interface. By the leading edge of the Transfer Start Trigger,
the image data is output.

AD-132GE has up to 6 memories to store, and the stored image data can be output at the
consecutive timing of Transfer Start Trigger.

After the stored image is transmitted by Transfer Start Trigger, as the memory has the space,
it is possible to store new images by Frame Start Trigger.

This mode can work in EPS mode and PWC mode. This is not available for Sequence Trigger.

©) @ ® @ ® ®
e AT
A A A A A A

Exposure

Pl @ [ @ 6 [l

GigE Memory

o @ @ @ ® ®

L L

Trigger

GigE output @l l@‘ I@l l@l l@ l@l

Fig.52 Delayed readout concept drawing

Frame Start J_ w

Bl Trigeer Selectors
Trigger Maode*
Trieeer Software+ Tranzfer Start

- — B

10.6.10  Multi ROl mode (Multi Region of Interest)
In this trigger mode, up to 5 ROIs located on one image can

be output by one trigger input. By using this mode, the ROI 2
data stream can be smaller. ROI
Each ROI can be overlapped. ROI ROI 5 3
1
Please note that if the accumulated data size is bigger than ROI 4
the data size of 1 frame, the frame rate will be reduced.

Also accumulated heights for each ROl should be within 966
lines.

Fig.53 Multi mode concept
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10.6.10.1  Setting parameters

In order to execute Multi ROI operation, it is necessary to set ROl mode, and ROl size and offset
in ROI selector. There is one set each for Camera #0 and Camera #1.

ROI Mode:

Can be set 1 to 5. This sets the number of ROIs. For multi ROl operation, this should be set
from 2 to 5. A total of 5 ROI can be set.

ROI Selector:

In ROI Selector, there is ROI 1 to 5 and each has Width, Height, Offset X and Offset Y
settings.

The following is how the settings appear in the GUI.

ROI Made 1
E ROl Selectar RoI 1
Width 1296
Height Q56
Offzet ¥ ]
Offzet Y ]

If ROI Mode is set to 1, only one ROI can be set.
In order to use Multi ROI, it should be set at 2 or more. A maximum of 5 ROlIs
can be set. The size for each ROI can be set by ROI selector.

10.6.10.2 Initial parameters

Camera 0 Camera 1
ROI Mode 1 1
ROI Selector Width | Height | Offset X | Offset Y | Width | Height | Offset X | Offset Y
ROI 1 1296 966 0 0 1296 966 0 0
ROI 2 1296 966 0 0 1296 966 0 0
ROI 3 1296 966 0 0 1296 966 0 0
ROI 4 1296 966 0 0 1296 966 0 0
ROI 5 1296 966 0 0 1296 966 0 0

10.6.11  Optical Black transfer mode

It is possible for the user to decide whether the optical black (OB) portion of the image will be
transferred or not. The optical black part can be used for black reference in the application
software. By setting “OB Transfer Enable” to True, the width max is changed from 1296 to
1312 and the height max is changed to 966 to 970 which includes OB for 16 horizontal pixels
and 4 vertical lines.

Note: OB transfer mode is only available for Bayer pixel format. If RGB_packed is used as
the pixel format, OB transfer mode is disabled.
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OB Transfer Mode OFF

OB Transfer Mode ON

Full

970

1296

1296 13

970

12

16 horizontal
pixels and 4
vertical
pixels are
added.

JAI Partial
Scan

H:

1296

1024

H:

1040

16
horizontal
pixels are
added

Note: H (Height) can be set from 8 lines as the minimum and 966 lines as the maximum.

Test Im

B Transfer Enable

age oelector

B c) Acquisition Control
Acquizition Mode
Aranizitinn Start

10.6.12

Off

Falze

w

Operation Mode and Functions matrix
1. Sync Mode = SYNC

‘True \

R

Sensor AD-132GE #0 AD-132GE #1
Trigger Input Trigger 1 : Valid Trigger 2 : Invalid
T — Auto Iris
JAI Smear JAI Smear | output
Mode Exposure ] Less Exposure S Less
: artia : artia
Uil Enable R Enable
Scan Scan
1 Continuous Yes Yes No Yes — No Yes(*)
Edge
2 Pre-select Yes Yes Yes Yes — — No
(EPS)
Pulse Width
3 Control N.Ot Yes Yes N.Ot — — No
(PWC) applicable applicable
4 RCT — — — — — — —
5 Squggtlal Yes Yes Yes Yes Yes Yes No
Delayed
6 Readout Yes Yes Yes Yes — — No
EPS
Delayed
7 Readout No Yes Yes No — — No
PWC
8 PIV mode No Yes No No — No No

Note 1: “«<” means that the setting depends on AD-132GE #0
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2. SYNC Mode = Async

Sensor Bayer(channel1) Monochrome(channel2) .
Trigger Input Trigger 1 : Valid Trigger 2 : Invalid A::;)plur;s
1 Continuous Yes Yes No Yes Yes No Yes (%)

Edge
2 Pre-select Yes Yes Yes Yes Yes Yes No
(EPS)
Pulse Width Not Not
3 C?g\;;fl applicable Yes Yes applicable Yes Yes No
4 RCT Yes Yes Autorre)a':ically Yes Yes Autorrg)a,:ically Yes(*)
5 Squggual Yes Yes Yes Yes Yes Yes No
Delayed
6 Readout Yes Yes Yes Yes Yes Yes No
EPS
Delayed
7 Readout No Yes Yes No Yes Yes No
PWC

Note 1: “«<—” means that the setting depends on AD-132GE #0.
Note2: RCT mode cannot be used in sync mode.

(*): The auto iris signal is selected by DIP switch SW700. “ Iris Signal Output mode” sets which
camera video signal is used for the auto iris operation (CCD1=Camera #0, CCD2=Camera #1).
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3) Applicable setting combination for ISYNC Mode] , Exposure Time(us)(JAl)J and
Acquisition mode

RJ-45 1:RJ-45 2 Asynchronous | Sunchronous
(Separate) (SYNC)
SYNC Mode | ASYNC SYNC High High High S/N
Frame Rate Dynamic Range
Exposure Mode (JAI) 1,2,3
Multi ROI Continuous Continuous Continuous Continuous Continuous
SingleFrame SingleFrame SingleFrame SingleFrame SingleFrame

Continuous Trigger Mulii RO

On

Multi ROI Continuous Continuous Continuous Continuous
Edge pre-select Off SingleFrame SingleFrame SingleFrame SingleFrame

Multi ROI Continuous Continuous Continuous Continuous

On SingleFrame SingleFrame SingleFrame SingleFrame

Multi ROI Continuous Continuous Continuous

Off SingleFrame SingleFrame SingleFrame

Pulse-width control

Multi ROI Continuous Continuous Continuous
On SingleFrame SingleFrame SingleFrame
Multi ROI Continuous

RCT Mode Off SingleFrame
Multi ROI Continuous
On SingleFrame

Continuous Continuous

Sequential
EPS trigger

Multi ROI
Delayed Readout Off
EPS trigger

Continuous Continuous

Continuous Continuous

= Continuous Continuous

Continuous

Delayed Readout
PWC trigger

Continuous
Multi Frame

PIV Mode 1,2,3,4

“Multi ROI Off” means if [ROI Mode] is set to 0.
“Multi ROl On” means if [ROI Mode] is set to 2 through 5.

Note: Configurations other than mentioned above may cause unstable operation.
Please use only combinations mentioned above.
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11.  Other functions

11.1.  Basic functions

The AD-132GE is 2CCD camera based on a dichroic prism allowing precise separation of the
incoming light into two Bayer color CCDs and achieves High S/N, High Frame Rate and High
Dynamic Range. The AD-132GE is equipped with two RJ-45 connectors in order to interface via
Gigabit Ethernet. It offers a choice of operating modes, including Sync, Async, High S/N, High
Dynamic Range 1, 2, and 3, High Frame Rate, and PIV. Supported pixel formats include
Bayer 8-bit, 10-bit and 12-bit and RGB 24-bit and 32-bit.

The AD-132GE can operate in Continuous (free-run) mode or in triggered modes.
The variable partial scan mode provides higher frame rates at lower vertical resolution.

11.2.  2CCD optical assembly

The beam splitter prism incorporated in the AD-132GE separates the incoming light into two
parts encompassing the visible (color)wavelengths from 400nm to 650nm. Half of the
incoming light is reflected off the prism’s mirror coating and goes to the Camera #1 sensor. The
other 50% passes through the mirror and goes to the Camera #0 sensor.

The following shows the concept of this system.

AD-132GE Spectral Transmittance

Imager1

Imager2

2 £ &l Imager1 “
; (Transmitted) :

Fx

Sensitivity

Imager2 L ~ ')
(Reflected) o - P — p

wavelength (nm)
Fig.54 Conceptual diagram for 2CCD prism optics

11.3.  Electronic shutter

In the GenlCam standard, Exposure Time Abs is defined as the exposure setting. This is used to
set the shutter speed in microseconds. In the AD-132GE, its range is 11.49us to 31.772ms. This
Time Absolute value is converted into the programmable exposure value (PE) inside the camera
and initiates the exposure.

In the normal readout, the minimum is 11.49us and can be incremented in 1L (32ps) steps.

The relation between PE value and Time Abs
Normal readout PE= INT (Exposure time) ps / (1660/51324000)
(Note: INT means round down.)
Note:The minimum value in normal readout is 11.49us.
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In the AD-132GE, previous settings are also available in JAI Acquisition Control.
B d} JAI Acquisition Gontrol

Acquizition Frame Rate {JAD Full Speed

Shutter Maode Programmable Exposure in lines
Exposure Time Faw (JAD a7e

Exposure Time {us) (JAD 22602

Exposure Maode {JAD Continuous trigeer

Smearlesz Enable Falze

Programmable Exposure

Exposure time can be controlled in 1L units (32.344ps) from OL to 982L. As the overhead of 0.4L
is added, the actual shutter time is from 0.4L to 982L in the range from 0.4L to 982L. 982 L is
the equivalent of shutter OFF. The actual shutter speed for each operation mode is shown
below.

Mode Read Out Minimum shutter speed Maximum shutter speed

Continuous, | Full, Partial 11.49us (=1/87000s) 1 Frame

EPS/RCT

PWC Full, Partial 32.344ps x 2L+11.49us( 0.4L)= | 60 Frames (2 seconds)
76.17us (approx. 1/13,000s)

Note: In Pulse Width mode, the minimum trigger pulse width must be >2LVAL.

The maximum exposure time in programmable exposure is as follows.

Maximum Partial Scan OFF Partial Scan ON
Storage Time Full Frame Full Frame
Line [L] 982 987
Time [s] 1/31.4 1/31.6

Auto shutter
Auto shutter works in the range of 1/31 to 1/325 sec (982L to 95L), depending on the incoming
light. _

B d} JAI Acquisition Control
ficquisition Frame Rate (JAD Full Speed
Shutter Mode futo Exposure Constant|y w
Exposure Time Raw (JAI) Programmable Exposure in lines
Exposure Time (uz) (JAD Prosrammable Exposure (us)
Exposure Mode ( JAD futo Exposure Congtant v

GPIO in combination with Pulse Width trigger
More precise exposure time can be obtained by using GPIO in combination with Pulse Width
mode. The clock generator and counter can be programmed in very fine increments.

11.4. Shading correction

The AD-132GE features a shading correction circuit that can be used for reducing shading
resulting from illumination, lens vignetting or prism shading caused by lenses with a wide
output aperture.

The shading correction circuit divides the image into horizontal and vertical fields, and adjusts
these regions in relationship to the image center.

For adjustment, setting Shading Correction Enable to “True” will initiate shading calibration
under the normal operating conditions. The corrected data can be stored in the user area and it
can be loaded. There are two methods of shading correction, one is flat shading correction and
the other is color shading correction.
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Flat shading correction:
This method measures the highest luminance level in the image and uses that data as
the reference. Luminance levels of other areas are then adjusted so that the level of
the entire area is equal.

Adjustable range
Less 30%

=)

Fig. 55 Flat shading correction concept drawing

Color shading correction:
In this case, R channel and B channel are adjusted to match with G channel
characteristics.

R

Before adjustment After adjustment

Fig.56 Color shading correction concept drawing

Note: Under the following conditions, the shading correction circuit may not work
properly.

® If there is some area in the image with a video level less than 70%

® |If part of the image or the entire image is saturated

® |f the highest video level in the image is less than 300LSB (at 10-bit output)

11.5.  White balance
When using the RGB 24-bit and RGB 32-bit output mode, the white balance function is available.
It can be used in 3 ways:

1) Continuous (tracking) Automatic White Balance, AWB

2) One-push AWB

3) Manual white balance setting
Manual white balance is achieved by optimizing the manual gain settings for R channel and B
channel.
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Items Continuous (tracking) AWB" | One-push AWB" Manual WB
Adjusting range -7dB to +10dB -7dB to +10dB -7dB to +10dB
Possibility to store WB No Yes Yes
settings

1): When using Continuous AWB, results depend on the surface properties of the object.
2): One-push AWB may take up to 5 seconds to complete.

White Balance Measuring area

The user can select from the following 64 areas to use for detecting
the area of white balance measurement. Each one or
accumulated areas making a rectangular shape as shown can be
selected at the same time and if the entire area is used for white s
balance detection, all 64 areas can be selected.

Fig.57 White balance detecting area
11.6. Blemish compensation
The AD-132GE has a blemish compensation function.
In the factory, the data for blemish compensation is stored in the factory data. When the
blemish compensation is set to ON, the factory data is loaded. The user can store the
compensation data in the user area. When executing a blemish compensation, it can be done
for white and black blemishes.

[ Defective Pixel

Fig 58. Blemish compensation

11.7. ALC

In the AD-132GE, auto gain, auto shutter and auto iris functions can be combined to provide a
wide ranging automatic exposure control from dark to bright or vice versa.

The functions are applied in the sequence shown below and if one function is disabled, the
linkage between the other two is maintained.

If the lighting condition is changed from bright to dark AIC — ASC — AGC
If the lighting condition is changed from dark to bright AGC — ASC — AIC
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Dark <+—  Light changes —» Bright

AGC AGC operation
Max Max ~ Min (User set)

AGC works: Gain is fixed at Min.

il |

Auto Shutter Auto shutter operation Auto Shutter
Max Max ~ Min (User set) fixed at Min

|

Auto shutter works:

Auto iris works: Auto iris Iris stops just

operation before close

Operation if light changes Operation if light changes
from dark to bright from bright to dark

Fig.59  ALC function concept

Iris diaphragm fixed (Open)

AGC operation

Setting: Select “Continuous” in Gain Auto

Setting range: 0dB to 21dB (0 to 593)

AGC speed: 1 to 16 (8 is the center)

ASC operation

Setting: Select “Auto Exposure Mode” in the shutter mode
Setting range: 95L to 982L

ASC speed: 1 to 16 (8 is the center)

Lens control
Iris State Control
There are three settings, with “Video” being the setting for auto iris operation.
1. Video
2. Close (Force to close the iris)
3. Open (Force to open the iris
Auto Iris Lens Control Signal Output
OFF: if only auto iris is used
ON: if auto iris is combined with AGC and ASC

GainAutoReferecne will determine the target video level for AGC, Auto Shutter and/or
Auto iris. For instance, if GainAutoReference is set to 100% video level, AGC, Auto
Shutter and/or Auto iris will function to maintain 100% video level.
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11.8. Test signal generator
The AD-132GE has the following test generators built-in.

AL
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Address | Function Read/Write | Size | Value

0xA13C | Test stream RO 4 0=OFF

4=H Ramp scale

5=V Ramp scale
6=Moving Ramp scale
8=Color bar (Normal)
9=Color bar (Vertical)
10=Moving color bar

11.9. Control Tool Screen
11.9.1 Feature Tree Information

s =y ) B )
192 Feature Properties Feature Tree Information L—[;J Processing

=f AD-130GE #1 IZI A1 7 Print -
+- Dewvice Control -

Image Format Contral E Asynchronous Image Recording ~

Acquizition Control

JBI Acquigition Control

Analog Control

Digital Processing

Digital I Gontrol

Pulze Generators

Sequence Control

Tranzport Laver Control

LUT Contrals

Event Control

Action Gontral

UzerSet Contral

E Camera configuration information (from XML-file)

- -E-B-E-E-E-E-E-E-E-E-E

E Gamera information

11.9.2 Feature Properties (Guru)

a) Device Control

E a) Device Gontrol A

Device User ID

Device Rezet Puzh to Execute Command ———->

83



AD-132GE

b) Image Format Control

E b} Image Format Gontrol

Pixel Format g Bit BAYRG
ROI Made 1
ROI Selector RO
Sync Mode Azync
JAI Partial Scan Falze
Tezt Iimage Selector Off
(OB Tranzfer Enable Falze
M AY Brmeeinitina Macieal

¢) Acquisition Control

E ¢} Acquisition Control

Acquizition Mode Caontinuous
ficquizition Start Puzh to Execute Command ----3
Acquizition Stop Push to Execute Command ———->
B Trieeer Selector Frame Start
Trigger Mode* Off
Trigger Software* Puzh to Execute Command ---->
Trigger Source* Linef - Optical In 1
Trigger Activation Fizing Edge
Trigger Source Iverter Falze
Exposure Mode Timed
Expozure Time 32290
Exposure Time (us) 32200
Exposure Time (Faw) a72
Pre—dump Mode Ciff

— % aAT A - ~ .

d) JAI Acquisition Control
B d} JAI Acquisition Gontrol

foaquisition Frame Rate (JAD Full Speed

Shutter Mode Programmable Expozure in lines
Exposure Time Faw {JAD a7

Exposure Time {us) (JAD 22602

Exposure Mode (JAD Continuous trigger

Smearless Enable Falze

F &Y Analne Cantral

e) Analog Control
Bl e} Analog Gontrol

Gain Selector Analog All
Gain Auto Off
AGC Reference ]
Elack Level Selector All
Balarce White Auto Off
JAI Balance White Auto Once Puzh to Execute Command ---->
AWE Area Selector Elockl
AWEB Ares Enable All 5535
Iriz Signal Output Mode e n)]
Min. a5
ASC Max. 732
ASC Speed a
AGC Min, 0
AGC Mazx. 503
AGC Speed 8
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f) Digital Processing

Bl f) Digital Processing
B Gamma Selector
Gamma Set
Shading Correction Enable

Perform Flat Shading Calibration
Blemish Reduction Enable
Perform Elack Blemish Reduction Calibration
Perform Wihite Blemizh Feduction Galibration
knee Enable
E kKnee Selector
Knee Slope
Knee Point

L A R S

g) Digital Control

Bl e} Digital I0 Control
H Line Selector

Line Source

Lire Ihverter

Bl Uzer Output Selector
dzer Output Walue
Uszer Output Value &ll
Software Trigeer 0
Software Trigger 1
Software Trigeer 2
Software Trigger 3

h) Pulse Generator

E h) Pulse Generators
Clock Pre—scaler
Pulse Generator Glock (MHz)
E Pulze Generator Selectar
Pulze Generator Length
Pulze Generatar Length {ms)
Pulze Generator Frequency (Hz)
Pulze Generator Start Paint
Pulee Generatar Start Paoint (ms)
Pulze Generator End Paint
Pulee Generator End Point (mz)

Pulze Generator Repeat Count
Pulze Generator Clear fctivation
Pulze Generator Clear Source
Pulze Generator Inverter!Polarity)

—_ . ~ .

i) Sequence Control

B i) Sequence Control
Sequence Mode
Sequence Repetition Count
Lazt Sequence
E Sequence Selector
Repeat Count in Each Step
Sequence Expozure Time Faw
Sequence Master Gain Faw
Sequence RO Size X
Sequence RO Size Y
Sequence FOT Offset ¥
Sequence FOT Offzet v
Rezet Sequence Settines

[ B N SRR R [ — oy " |

AD-132GE

Mono/Baver
10
Falze

Puzh to Execute Command ———->
Dizable

Push to Execute Gommand ———->
Puzh to Execute Command ———>
Falze

Mono/ Baver

347

G264

Linel - TTL Out 1
Ot
Falze

Uzer Output 0
Falze
0

[ R s s e}

1

33,75

Pulze Generator 0
1

2063E-05
3A7EE+OT

0

]

1

2063E-05

]

Free Run
Ot

Falze

Off

I

1
Sequence 1
1

I

-1

1296

QF6

I

I

Push to Execute Gommand ——->
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j) Transport Layer Control
B j} Transport Layer Gontrol

H Interface Selectar

Current IF Configuration DHGP
Current [P Gonfiguration Persiztent [P

Perziztent IP Address
Perziztent Subnet Mazk
Perzigtent Default Gateway
El GigE Vision Supported Option Selector

Heartbeat Timaout

Timestamp CGontral Latch
Timestamp Control Feset

Message Channel Port

Mezzage Channel Destination Addreszs
Megzage Channel Tranzmizzion Timeout (ms)
Mezzsage Channel Retry Gount

True
Falze

1921681002

28R 265 2560

aoon

Lirk Lozal Address configuration

40000

Puzh to Execute Command ————»
Fush to Execute Gommand ---->

1296
16925418173
300

Do Mot Fragment

Packet Size

Packet Delaw*

Stream Channel Destination Addresz

R TR T T R ]
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k) LUT l) Event m) Action and n) User Controls

E k) LUT Contrals

LUT Ensble Falze
G LUT Seleztar Green, Baver or Moncchrome:
B LUT Irdexr []
B LUT Value All Etell vy
B I) Evant Conltrol
Gl Event Selector Acquisition Trigger
Evant Molilaation o

B Acquisition Trigeer Event Data

Bl Acauisition Start Event Data
Bl Acquizien Erd Event Dala

Bl Expesire Start Evert Data
B Expogure End Event Data

B frLineAnyEdoe Event Data

Bl UpdatedfliFsaiures Evenl Data
Bl Processielone Everd Data

=] Vdeu?er:m‘rsChmud Evenit Date
B CrpthPaamsCharged Event Data

B m} Action Conirol

Device Key 000
B fetion Selecter 1
Grovp Koy =00
Group Mask 000
B n) UzerSet Control
(B Liser St Sekector Factory

UserZiet Load

Push to Execute Gommand -—-2

How to check XML file

All functions and registers are stored in the camera as XML file.

The XML is saved in the following folder.
=i Proeram Files
i @dobe
i dpple Software Update
iLy Canon
i Cisco
i Common Files
i ComPlus Application=
i Conduit
i ConduitEngine
iy Dell
i DualTapfccuPixEL
iy GenlCam_«2_0
I Google
i In=tallShield Installation Information
iy Intel
iC Internet Explorer
Ty Jal
= £y SDE
== bir
iy Data
iCy doc
iCy drivers
=y GenlCam
= bin
i licenses
i loe
=1-C 2y =ml
I Sache
IC Gendpi
=y TransportLawers
©= Jal
i librarw
Iy =ample
Iy tools

B

#

#

-

Ie

|
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12.

External Appearance and Dimensions

C Mount

55

AD-132GE

< |

4-M3 Depth5

55

Fig. 60 Dimensions
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13.  Specifications
13.1.  Total Spectral response including prism and CCD

Transmitting side

AD-132GE Spectral Transmittance (with Sensor)

g
£ =
é ——\lisible1-R
. ——Visible1-G
v
—Visible1-B
400 500 600 700 800 200 1000
wavelength (nm)
Reflecting side
AD-132GE Spectral Transmittance (with Sensor)
g
Z
> —Vicil N
§ Visible2-R
5 —— Visible2-G
v
—\/isible2-B
400 500 600 700 800 200 1000
wavelength (nm)

Fig.61.  Total Spectral Response
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13.2.

AD-132GE

Specification Table

Specifications

AD-132GE

Optical system

1/3 inch type F2 prism

Scanning system

Progressive scan

Synchronization Int. X-tal
Frame Rate Full scan 31.484 frames / sec. Progressive (966 lines/frame)
Pixel clock 51.324MHz

Line frequency

30.918 KHz (1660 pixel clocks / line)

Image sensor

1/3 inch Bayer color IT CCD ICX447

Sensing area

4.86 (H) x 3.63 (V) mm

Cell size

3.75 (H) x 3.75(V) pm

Active pixels

1296(H) x 966 (V)

Pixels in Video output
Full

Partial

1296 (h) x 966 (v) 31.484fps. H= 30.918 kHz
Scan height 8 to 966 lines,
In conjunction with ROI, if JAI Partial Scan is set to ON, Offset Y and Height is

automatically set.

Output readout

Sync, Async, High S/N, High Dynamic Range, High Frame Rate

Sensitivity on sensor

0.7 lux

Max. Gain, Shutter OFF, 50% Video Level

S/N ( dB)

More than 52dB (G-ch, 0dB) 10-bit

Iris video output, Analog

0.7 V p-p (without Sync)

Digital Video Output

Via RJ-45-1(GigE1), RJ-45 (GigE-2)
BayRG8, BayRG10, BayRG12, RGB8 , RGB10V1_Packed, RGB10V2_Packed

White balance

Gain range: -7dB to +10dB (0.0005dB/step)
Manual: 2800K to 9000K
One-push: 2800K to 9000K
Continuous: 2800K to 9000K
Fixed: 3200K,4600K,5600K

Input signals

(TTL/75Q) x2, LVDS x 1  Hirose 6 pin
OPT x2  HIROSE 12-pin

Output signals

TTL x 1 Hirose 6 pin
OPT x 2 Hirose 12 pin

Gain

Manual gain 1) Master Gain: 0dB to +21dB (0.035dB / Step)
R,B Gain : -7dB to +10dB (0.0005dB / Step)
2) AGC: 0dB to +21dB (Gain Auto = Continuous)

AGC range can be set in units from 0 (min.) to 539 (max.)

Auto gain

LUT/Gamma

1.0(OFF)/0.9/0.8/0.75/0.6/0.55/0.5/0.45/LUT

Shading compensation

Color and flat shading

Blemish compensation

Built in

GPIO Module
Input /Output switch
Clock
Generator(four)

Configurable 25-in / 14-out switch
12 bit counter based on pixel clock
20-bit counter programmable for length, start point, stop point , repeat

Hardware Trigger mode

Edge Pre-select, Pulse width control, RCT, Frame delay (EPS/PWC)
Sequence EPS, PIV

OB area transfer mode

ON / OFF
In case of ON, 970 lines in vertical and 1312 clocks in horizontal are output.

Event message

Exposure start, Exposure end, Trigger IN, Video start, Video end

Electronic Shutter
Exposure Time Abs
Pulse width control
GPIO plus Pulse width
Auto shutter

11.49 ps to 31.761ms(0.4L to 982L in 1L step)
1/13,000 (2.4L) to Max. 2 sec
fine setting with GPIO and pulse width control
95L to 982L

Accumulation

LVAL synchronous or LVAL asynchronous automatic selection or manual
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Control interface

Gigabit Ethernet (IEEE802.3, ATA GigE Vision Standard) 2 lines

Functions controlled via GigE
Vision Interface

Shutter, Gain, Black Level, Trigger mode, Read out mode,
GPIO setup, ROI (GenlCam mandatory functions)

GigE Vision Streaming Control

Packet size, Delayed (Frame) read-out, inter-packet delay

Jumbo frame can be set at max. 16K (16020), Default packet size is 1476 Byte.

Indicators on rear panel

Power, Hardware trigger, GigE Link, GigE activity

Lens Mount

C-Mount (Rear protrusion less than 4mm). Designed for 3CCD camera

Flange back

17.526mm Tolerance 0 to -0.05mm

Operating temperature

-5°C to +45°C

Operating humidity

20 to 80% (non-condensing)

Storage temperature/humidity

-25°C to +60°C / 20% to 80% (non-condensing)

Vibration

3G (15Hz to 200Hz XYZ)

Shock 50G

Regulatory CE (EN61000-6-2, EN61000-6-3), FCC Part 15 Class B, RoHS

Power DC +10.8V to +26.4V, 8.0W (Typical, r)ormal operation,. +12VDC in)
8.7W(8 lines partial scan, +12VDC in)

Dimensions 55 (H) x55 (W) x 98.3(D) mm

Weight 340 g

Note: Above specifications are subject to change without notice.
Note: Approximately 30 minute pre-heat required to meet specifications.
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Appendix

1. Precautions

Personnel not trained in dealing with similar electronic devices should not service this camera.
The camera contains components sensitive to electrostatic discharge. The handling of these
devices should follow the requirements of electrostatic sensitive components.

Do not attempt to disassemble this camera.

Do not expose this camera to rain or moisture.

Do not face this camera towards the sun, extreme bright light or light reflecting objects,
including laser sources.

When this camera is not in use, put the supplied lens cap on the lens mount.

Handle this camera with the maximum care.

Operate this camera only from the type of power source indicated on the camera.

Remove power from the camera during any modification work, such as changes of jumper and
switch settings.

2. Typical Sensor Characteristics
The following effects may be observed on the video monitor screen. They do not indicate any
fault of the camera, but do associate with typical sensor characteristics.

V. Aliasing
When the camera captures stripes, straight lines or similar sharp patterns, jagged image on the
monitor may appear.

Blemishes

All cameras are shipped without visible image sensor blemishes.

Over time some pixel defects can occur. This does not have a practical effect on the operation
of the camera. These will show up as white spots (blemishes).

Exposure to cosmic rays can cause blemishes to appear on the image sensor. Please take care
to avoid exposure to cosmic rays during transportation and storage. It is recommended that sea
shipment instead of air flight be used in order to limit the influence of cosmic rays on the
camera. Pixel defects/blemishes also may emerge due to prolonged operation at elevated
ambient temperature, due to high gain setting or during long time exposure. It is therefore
recommended to operate the camera within its specifications.

Patterned Noise
When the sensor captures a dark object at high temperature or is used for long time integration,
fixed pattern noise may appear in the image.

3. Caution when mounting a lens on the camera

When mounting a lens on the camera, dust particles in the air may settle on the surface of the
lens or the image sensor of the camera. It is therefore important to keep the protective caps on
the lens and on the camera until the lens is mounted. Point the lens mount of the camera
downward to prevent dust particles from landing on the optical surfaces of the camera. This
work should be done in a dust free environment. Do not touch any of the optical surfaces of the
camera or the lens.

92



See the possibilities

4, Caution when mounting the camera
When you mount the camera on your system, please make sure to use screws of the
recommended length described in the following drawing. Longer screws may cause
serious damage to the PCB inside the camera.

Camera chassis

¥
\ —
— 50mm £ 0.2mm
— L
o
—

Fixing plate
Mounting the camera to fixing plate

If you mount the tripod mounting plate, please use the provided screws.
Camera chassis
v
\ —1 50mm = 0.2mm

7@&/|_*

Tripod mount

Attaching the tripod mount

5. Exportation
When exporting this product, please follow the export regulation of your own country.

6. References

1. This manual for AD-132GE can be downloaded from www.jai.com
2. Datasheet for AD-132GE can be downloaded from www.jai.com
3. JAI SDK software can be downloaded from www.jai.com

93



Change History

AD-132GE

Month/Year Revision Changes

Mar. 2012 1.0 New issue

Aug. 2012 1.1 Correct the table in page 66.

Dec. 2012 1.2 10.6.11 OB transfer, add the note which OB transfer mode
is only effective with Bayer pixel format.
Add PIV Multi frame setting (10.6.7.7) and applicable
setting combination (10.6.12 - 3)

Feb.2016 1.3 11.2 :2CCD optical assembly

Replace the dwg. and spectral chart from Mono to Color.
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User's Record

Camera type: AD-132GE
Revision: ... .
Serial No. ... .
Firmware version. ... .

For camera revision history, please contact your local JAI distributor.

User's Mode Settings.

User's Modifications.

Company and product names mentioned in this manual are trademarks or registered trademarks of their respective owners.
JAI A-S cannot be held responsible for any technical or typographical errors and reserves the right to make changes to products and
documentation without prior notification.

Europe, Middle East & Africa | Asia Pacific Americas
Phone +45 4457 8888 Phone +81 45 440 0154 ’;Z:Ze (toll-free) +1 800 445
Fax +45 4491 3252 Fax +81 45 440 0166

Phone +1 408 383 0300

AL

Visit our web site at www.jai.com See the possibilities
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