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Notice

The material contained in this manual consists of information that is proprietary to JAI Inc.,
and may only be used by the purchasers of the product. JAI Inc. 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 Inc. 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 Inc. declares that BM-141GE and BB-141GE comply 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 a 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.



BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1 @®

See the possibilities

BM-141GE

Supplement

The following statement is related to the regulation on “ Measures for the Administration
of the control of Pollution by Electronic Information Products * , known as * China RoHS ¥,
The table shows contained Hazardous Substances in this camera.

@ mark shows that the environment-friendly use period of contained Hazardous
Substances is 15 years.
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BB-141GE

Supplement

The follovring statement is related to the regulation on “ Measures for the Administration
of the control of Pollution by Electronic Information Products “ , known as “ China RoHS “.
The table shows contained Hazardous Substances in this camera.

@ mark shows that the environment-friendly use period of contained Hazardous
Substances is 15 years.
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1. General

This manual covers the digital monochrome progressive scan camera BM-141GE, OP22-5-1
and color progressive scan camera BB-141GE, OP22-5-1

The BM-141GE, OP22-5-1 and BB-141GE, OP22-5-1 are GigE Vision compliant cameras offering
1.4 megapixel resolution and a “B Series” cubic form factor. The OP22-5-1 designations
indicate that the cameras have been certified for operation across an extended temperature
range of -40°C to +65°C, making them capable of withstanding harsh field environments. For
simplicity, the remainder of this manual will typically refer to the cameras without the OP22-
5-1 suffixes.

Both the monochrome version BM-141GE and the color version BB-141GE provide a frame rate
of 30 frames/second at full resolution. Using vertical binning (BM-141GE only), draft mode
(BB-141GE only) or partial scan, the camera can achieve faster frame rates. The 2/3" CCD
(ICX285) with square pixels offers superb sensitivity and 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 color version BB-141GE incorporates a primary RGB Bayer mosaic filter on the CCD to
output raw Bayer images. The JAI GigE Vision SDK and Control Tool software provides color
interpolation to display or save color images. The camera features built-in white balance,
eliminating the need for performing this function on the host-PC.

The BM-141GE/BB-141GE also complies with the GenlCam standard, including the Standard
Feature Naming Convention (SFNC) as it has an internal XML file that is used to describe the
functions/features of the camera. For further information on GenlCam and SFNC, please go to
www.emva.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 and 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:

BM-141GE

Where B stands for "B-series” form factor, M stands for monochrome, 141 represents the
resolution "1.4 million pixels”, 141 indicates that it is the first variant with the same
resolution as a prior model, GE stands for "GigE Vision" interface, and OP22-5-1 indicates
extended temperature operation.

BB-141GE

Where B stands for "B-series” form factor, B stands for Bayer color, 141 represents the
resolution "1.4 million pixels”, 141 indicates that it is the first variant with the same
resolution as a prior model, GE stands for "GigE Vision" interface, and OP22-5-1 indicates
extended temperature operation.
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3. Main Features

1.4-megapixel digital video camera

Certified for extended temperature operation (-40°C to +65°C)

GigE vision and GenlCam SFNC compliant

1392 (h) x 1040 (v) resolution

6.45 pm square pixels

2/3 inch progressive scan - Monochrome and Bayer mosaic color versions

30.12 frames/second with full resolution in continuous operation

30 frames/second with external trigger and full resolution

Increased frame rate with vertical binning (BM-141GE only) , draft mode(BB-141GE
only) and fixed or variable partial scan

Full auto exposure mode linking auto gain, auto shutter, and auto iris functions
Preset and auto shutter modes provided

Exposure time from 63ps to 2 sec. using Pulse Width trigger mode
Programmable exposure from 63ps to 33 ms in Full Frame scan

GPIO in combination with Pulse width trigger for more precise exposure time
Sequencer trigger mode for on-the -fly change of gain, exposure and ROI

Edge pre-select, pulse width control and reset continuous trigger modes
One-push, preset, manual or auto Bayer white balance for BB-141GE

Manual and automatic gain control

Look Up Table (LUT) for gamma and knee settings

Blemish Compensation circuit built in

LVAL-synchronous/-asynchronous operation (auto-detect)

Auto iris lens video output (can be selected by DIP switch)

GigE Vision interface with 12, 10 or 8-bit output

Programmable GPIO with opto-isolated inputs and outputs

Flange back adjustment mechanism provided

Comprehensive software tools and SDK for Windows XP/Vista/7 - 32-bit (x86) and
64-bit (x64)
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4. Locations and Functions

4.1. Locations and functions
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1. Lens mount C-mount (Note *1)
2. CCD sensor 2/3 inch CCD sensor
3. Flange back fixed screws Fix the ring after flange back adjustment
4. 12-pin connector DC +12V power and GPIO interface
5. D-sub 9 pin connector Auxiliary GPIO interface (LVDS IN and TTL IN/OUT)
6. RJ-45 GigE Vision I/F. Accepts connector w thumbscrews.
7. LED Indication for power and trigger
8. LED GigE Network condition: LINK
9. LED GigE Network condition: ACT

10. Holes for RJ-45 thumbscrews  Horizontal type (left and right of RJ-45) (Note *2)
11. Holes for RJ-45 thumbscrews  Vertical type (above and below RJ-45). (Note*2)

12. Mounting holes M3 depth 5 mm for tripod mount plate (Note *3)
*1) Note: Rear protrusion on C-mount lens must be less than 10.0mm.
*2) Note: When an RJ-45 cable with thumbscrews is connected to the camera, please do not

excessively tighten screws by using a screwdriver. The RJ-45 receptacle on the camera
might be damaged.
For security, the strength to tighten screws is less than 0.291 Newton meter (Nm).
Tightening by hand is sufficient in order to achieve this.

*3) Note: The tripod adapter plate MP-41 can be used with BM/BB-141GE

Fig. 1. Locations
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4.2.

N —

Flange back adjustment

Flange back

justmen
a.d Justment Flange back fixed
ring
screws
. Attach the C mount lens to the camera (D).
. Under the actual environment and the actual distance to the object, check whether it

is possible to focus the lens by rotating the focus ring of the lens.
. If it does not focus, loosen the two flange back fixed screws ().

4. Set the focus ring indication in accordance with the distance to the object, for

instance, 1 m.

5. Under this condition, rotate the lens. As the flange back adjustment ring is

simultaneously rotated, set the ring so as to focus the lens ().

6. At that position, tighten the two flange back fixed screws ().
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5. Pin Assignment

5.1
Type: HR10A-10R-12PB

m

See the possibilities

12-pin Multi-connector (DC-in/GPIO/Iris Video)

(Hirose) male.

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

2 +12 V DC input

3 OptIN 2 (-) / GND (*1)

4 Opt IN 2 (+)/Iris 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

Fig. 2. 12-pin connector.

switch (SW601).

5.2 Digital Output Connector for Gigabit Ethernet

Type: RJ-45 : HFJ11-1GO2E-L21RL or equivalent

:

| —

connecto

Fig. 3. Gigabit Ethernet
connector

The digital output signals follow
the Gigabit Ethernet interface
using RJ-45 conforming
connector. The following is pin
assignment for Gigabit Ethernet

r.

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

5.3 D-sub 9 pin connector for GPIO (Auxiliary)

Type: DD-095SG

90 O O 06
1O O O O 0§

Fig. 4 D-sub 9 pin connector

Pin No In/Out Name

1 In/Out MX1+ (DA+)
2 In/Out MX1- (DA-)
3 In/Qut MX2+ (DB+)
4 In/Qut MX3+ (DC+)
5 In/Out MX3- (DC-)
6 In/Out MX2- (DB-)
7 In/Qut MX4+ (DD+)
8 In/Out MX4- (DD-)

No | I/0 Name Note

1 [ LVDS In1-

2 I LVDS In1+

3 I TTLIN 1 750hm Terminator *

4 O |TTLOut1

5 GND

6 NC

7 NC

8 O |TTLOut2

9 GND

*Can be changed by internal DIP switch (SW600)

10




BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1

5.4 Internal DIP switch
In order to change, the top cover must be removed.

SW601  For selection of OPT IN and SW600 For selection of TTLIN 1 75
Iris Video OUT ohm ON or OFF

Factory default is UP position (OPT IN). Factory default is UP position (75 ohm

To select an Iris video, these two OFF). To set 75 ohm ON, these two

switches should be set at DOWN. switches must be DOWN.

Left side, as seen from the Right side, as seen from the
lens side lens side

11
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6. GPIO (Inputs and outputs)

6.1. 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.

Digital I/O(GPIO) setting Digital I/O(GPIO) setting
0 LVAL IN — — TRIGGER 0 0
1 DVAL IN — " TRIGGER 1 1
2 FVAL IN —_— > TTLOUT 1 4
3 EEN IN e " TTL OUT 2 5
4 OPTIN 1 —_— — OPT OUT 1 6
5 OPTIN 2 e LUT > OPT OUT 2 7
6 TTLIN 1 —_—

7 LVDSIN 1 —_— - Time Stamp Reset 16
12 Soft Trigger 0 ol ( Cross Point Switch ) . Sequence Reset 17
13 Soft Trigger 1 —_—
14 Soft Trigger 2 —_—
15 Soft Trigger 3 —_—

16 Pulse Generator 0 - Pulse Generator 0 12
17 Pulse Generator 1 Pulse Generator 1 13
Setting for Setting for
Line Source Line Selector

Pulse Generator 1 —t-=
(19 bit Counter )

Pulse Generator Setting 1

ouT IN
Pulse Generator 0 DS
(19 bit Counter ) Pulse Generator Setting 0
A Length counter 0
Counter Clock Source Start Point Counter 0 ( 1)
12 bit Start Point Counter 0 (2) for repeat
1 Pixel Clock End point counter 0
"""""""""""" ey ° Counter 0 clear
Counter Divide by value i
0 Bypass i

1-4095 1/2to 1/4096 |

Some of the descriptions in this diagram differ from the display in the camera control tool.
The following table shows display hame and description.

Line Source Line Selector
Description Display Name Description Display Name
OPT IN 1 GPIO Port In 1 TTL OUT 1 GPIO Port 1
OPT IN 2 GPIO Port In 2 TTL OUT 2 GPIO Port 2
TTLIN 1 GPIO Port In 3 OPT OUT 1 GPIO Port 3
LVDS IN 1 GPIO Port In 4 OPT OUT 2 GPIO Port 4

On the above block diagram, Trigger 0 is used for Exposure and Trigger 1 is used for Delayed
Readout. The Time Stamp Reset can reset the time stamp compliant with GigE Vision
standard. This is used for ensuring the same time stamp if multiple cameras are used.

The blocks shown in the above diagram have the following functionalities:

12
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6.1.1 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, Trigger 0 is used for exposure and Trigger 1 is used for Delayed Readout.
The Time Stamp Reset signal can reset the time stamp specified in Gigk Vision Format. This
signal can be used when time stamps from several cameras connected are coincident with
each other.

Outputs from LUT described in the blue line block shows GPIO settings for LINE SELECTOR on
JAI Camera Control tool and inputs for LUT on the left side shows GPIO settings for LINE
SOURCE on JAI Camera Control tool right. Refer to Chapter 6.3 GPIO inputs/Qutputs table.

6.1.2 12-bit Counter

The 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. The pixel clock for BM-141GE/BB-141GE is 58 MHz.

6.1.3 Pulse Generators (0 to 1)

Each pulse generator consists of a 19-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.

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.

Each pulse generator operates at the frequency created in the 12-bit counter. As the pixel
clock (58 MHz) is used as the main frequency, the frequency of pulse generator is 58MHz to
31.693 KHz.

6.2 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.

Dl = C

Fig.5. Photo coupler

13
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See the possibilities

6.2.1 Recommended External Input circuit diagram for customer

EXTERNAL INPUT User JAT
side C3 Series CAMER A
side
hirose-12 connector
./"‘ +3.3V
il T
— User Power 2k2
+3.3V to +24V 3k3
T 02¢72 10k
— 1 5
LT 7
IN
hirose-12 connector
3
120 25C 4098 PS8101

Fig.6. External Input Circuit, OPT IN 1 and 2

6.2.2 Recommended External Output circuit diagram for customer

EXTERNAL OUTPUT
User Camera

side Inside

hirose-12 connector
Pin 8 and 10

—j —e To +12v

User Power — .
+5V to +24V [ — 7
o B
B 7j <] From Camera Circuit

/ ; / wi 220
out < °
hirose-12 connector 220
270 Pin7and 9

Fig.7. External Output Circuit, OPT OUT 1 and 2

6.2.3 Optical Interface Specifications
The relation of the input signal and the output signal through the optical interface is as
follows.

OUTPUT LINE RESPONSE TIME

Camera
Output
Signal
RT TDF T
-«
Output —_— }
Line 50%
Voltage | Output LEVEL= User Woe— (08~11)
!
|
!
|
!
|
|
i
.......................................... 10%
]
—* <« TDR

14
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Conditions for Input

Input Line Voltage Range +3.3V ~ +24V
Input Current 6mA ~ 30mA
Minimum Input Pulse Width to Turn 0.5

ON ks

Output Specifications

Output Load(Maximum Current) 100mA
Minimum Output Pulse Width 20us
Time Delay Rise TDR 0.5pus ~ 0.7ps
Rise Time RT 1.2ps ~ 3.0ps
Time Delay Fall TDF 1.5us ~ 3.0us
Fall Time FT 4.0us ~ 7.0ps

Fig.8 Optical Interface Performance

6.3. Inputs and outputs table

Output Ports

) ) Time Seque Pulse Pulse

LVAL IN x x x x O ¢} x x O o)
DVAL IN x x x x o O X X © ©
FVAL IN x x X x o © X X © ©
EEN IN x x O O O O x x O O
OPTIN 1 o o (@) o (@) O O o (@) o
OPTIN 2 o o (@) o (@) O O o (@) o

g TTLIN o o (@) o (@) O O o (@) o
% DSIN o o o o o o 0 o o o
= | Soft Trigger [ O o) o o o o o o) o o)
goft Trigger (@) (@) O (@) O @] (@] O @] O
1Soft Trigger (@) (@) (@) (@) O @] @] O @] O
éoft Trigger (@) (@) (@) (@) (@) @] (@] (@) @] (@)
I33ulse Gen. e) e) O O O (@) @) O X O
(:Pulse Gen. (@) (@) (@) @) (@) (@) @) ©) O X

LEGEND: 0 = valid combination / x = Not valid (do not use this combination)
The shaded parts are for the interface to external equipment.

15
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6.4. Configuring the GPIO module (register settings)

m

See the possibilities

6.4.1 Input /Output Signal Selector
Address | Internal Name GenlCam Name | Access | Size | Value (Range)
: GPIO Selector:
oot | ecer SMERA THEGER | Camers Trie |y | 4| oot
g8 0x00:CAMERA LVAL IN
Selector CAMERA Trigger 1 | Camera Trigger 0x01:CAMERA DVAL IN
0xBO&4 | "co Delayed Trigger ) 1 RIW 141 0x02:CAMERA FVAL IN
0x03:CAMERA EEN IN
0xB070 | Selector GPIO PORT 1 GPIO_Port1 R/W 4 0x04:0PT 1IN
0x05:0PT 2 IN
0x06:TTL 1 IN
0xB074 | Selector GPIO PORT 2 GP|O_POI"t2 R/W 4 0§07:LVDS 1IN
0x0C:SOFT TRIG 0
0xB090 Pulse Generator 0 PulseGenerator R/W 4 0x0D:SOFT TRIG 1
Selector 0 OxOE:SOFT TRIG 2
OxOF:SOFT TRIG 3
0xB094 Pulse Generator 1 PulseGenerator R/W 4 Ox10-Pulse Generator 0
Selector 1 0x11-
- - x11: Pulse Generator 1
OXBOAO Selector Time Stamp TimeStamp R/W 4 0x7F: No connect
Reset Reset
Line selector (SDK)
0x00:CAMERA Trigger 0
0x01:CAMERA Trigger 1
0x04:TTL OUT 1
0x05:TTL OUT 2
0x06:0PT OUT 1
0x07:0PUOUT 2
OXBOA4 Selector Sequence Table Sequence Table R/W 4 0x0C-Pulse Generator 0

Reset

reset

0x0D:Pulse Generator 1
0x10:Time stamp reset
0x11:Sequence table reset
0x7F: No connect

Add 0x80 will result in low
active output.

The following figures show how to set in the JAI SDK Camera Control Tool.

Line Selector

E Dieital 1O
Selector

8 Line

Line Source
Line Palarity
Software Trigger 0
Software Trigeer 1
Software Trigger 2
Software Trigeer 3
= GigE Vision Transport Layer Control

GPIO PORT 1
GPIO PORT 2
GPIO PORT 3
GPIO PORT 4
Pulse Generator 0

Pulze Generator 1
TimeStamp Reset
Sequence Table Reset

16
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Line Source

B Digital IFO
B Line Selecto Camera Trigger 0
ine & 3 Off E
goftware Trigzer 0 llf)\‘{-‘PF". li_
oftware Trigeer 1 Pyl

Software Trigger 2 EEM

Software Trizeer 3 GPIO Port In 1
Bl GigE Yision Transport Layer Gontrol GPIO Port In 2

GPIO Port n 3
GPIO Port In 4
Software Trigger 0
Software Trigzer 1
Software Trigeer 2
Software Trigger 3
Pulze Gererator 0
Pulse Gernerator 1

Line Polarity

HE Digital IO

Bl Line Selector Camera Trigger 0
Line Source Off
Line Polarity Active High B
Software Trigeer 0 _
Software Trigeer 1 Aetive Low
Software Trigeer 2 0

6.4.2 12-bit counter

Address Internal Name GenlCam Name | Access | Size Value (Range)

0xB000 | Counter Clock Choice ClockSource R/W 4 0x01: Pixel Clock

0x000: Bypass
0x001: 1/2 Dividing
0xB004 | Counter Dividing Value ClockPreScaler | R/W 4 0x002: 1/3 Dividing

|
OxFFF: 1/4096 Dividing

17
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6.4.3 Pulse generators (19

bit x 2)

m

See the possibilities

There are 2 pulse generators (designated 0 through 1) that can be used to create various
timing scenarios by programming start point, endpoint, length and repeats.

| Start Point

End Point

<&
<

Y

Length

A

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 12 bit counter is 25 KHz, which is 40ys.

The pulse generator o creates a 4 ms pulse.

/Pulse Generator Clear = 4: Rising Edge

4

Pulse Generator @ IN

(FVAL )

1

Start Point = 0

Clock IN
Clock Source=Pixel Clock ( 60MHz)
Clock Pre-scaler = 2400 = 25KHz

Pulse Generator 0  OUT

(GPIO Port 1 )

1/25KHz = 40us

99 100 101 102 103

End Point = 100

S

Length = 102

E %2\

Repeat counter: 0 to 255
=0: Continuously repeated

The following shows how to set the pulse generators in the JAI SDK Camera Control Tool.

Bl Pulse Generators
Clear Mode for the Puls
Clock Pre-zcaler

Clack Source for the Pulse Generators

Pulze Generator End Paint
Pulze Generator Lenath

Pulse Generator Repeat Gount
Pulse Generator Selector
Pulse Generator Start Point

Free Run

LN
Level
Low Level
Rizing Edee
Falling Edee

Lu)
Pulse Generator O
a

18
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Address | Internal Name GenlCam name | Access | Size | Value (range)
0xB0O8 | Length Counter 0 P“lseLgfgtirator RIW | 4 |0x00001 to OXFFFFF
0xBOOC | Start point Counter 0(1) P”lssfafte;‘;:‘attor R/W | 4 |0x00000 to OXFFFFF
PulseGenerator gig? ;n:}rr:lge
0xB010 | Start point Counter 0(2) RepeatCOunt R/W 4 | ’
OxFF: 255 times
0xBO14 | End point Counter 0 P“‘ﬁ%ggfr:fmr R/W | 4 |0x00001 to OXFFFFF
0x00: Free Run
0x01: High Level Clear
PulseGenerator 0x02: Low Level Clear
0xB018 | Counter Clear 0 Clear RIW 4 0x04: Rising Edge Clear
0x08: Falling Edge
Clear
0xBO1C | Length Counter 1 P“lseLeGneg”t‘;ramr R/W | 4 | 0x00001 to OXFFFFF
0xBO20 | Start point Counter 1(1) | PUSSCENETatOr | gy | 4 | 0x00000 to OXFFFFF
PulseGenerator ? IPE’:;?
0xB024 | Start point Counter 1(2) RepeatCount R/W 4 .I
255: 255 times
0xB028 | End point Counter 1 P”“;%‘;gfr:ftor RIW | 4 |0x00001 to OXFFFFF
0x00: Free Run
0x01: High Level Clear
PulseGenerator 0x02: Low Level Clear
0xBO2C | Counter 1 Clear Clear RIW 4 0x04: Rising Edge Clear

0x08: Falling Edge
Clear
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See the possibilities

6.5. GPIO programming examples

6.5.1 GPIO Plus PWC shutter

Example: 10ps unit pulse width exposure control (PWC).
Pixel clock is 58MHz. 580 clocks (680-100) equal 10ps.

Address Register Value
0xA040 Trigger Mode 2 = PWC (Pulse Width Control)
® | 0xB0O90 Pulse Generator 0 Selector | 4 =OPT IN 1
0xB000 Clock Choice 1 = Pixel Clock (60MHz)
@ | 0xB0O04 Counter Dividing Value 0 = Pass through
0xB008 Length Counter 0 1000 Clocks
0xB00C Start point Counter 0(1) 100 Clocks
0xB010 Start point Counter 0(2) 1
0xB014 End point Counter 0 680 Clocks
0xB018 Counter Clear 0 4 = Rising Edge Clear
® | 0xB060 CAMERA TRIGGER Selector 16 = pulse generator 0
® | 0xB0O90 Pulse Generator 0 Selector | 4 =OPT IN 1
Digital I/O{(GPIO) setting Digital 'O(GPIO) setting
[¢] LVAL IN e — TRIGGER O o
1 DVAL IN Em—— —— TRIGGER 1 1
2 FVALIN R — I
3 EEN IN — L -
4 OPTIN1 e > TTLOUT1 4
5 OPTIN 2 e LUT —» TTL OUT 2 5
6 TTLIN1 Em—— — OPT OUT 1 6
7 LVDSIN 1 e > OPT OUT 2 7
12 Soft Trigger O > ( Cross Point Switch )
13 Soft Trigger 1 E— > Time Stamp Reset 16
14 Soft Trigger 2 —_— > Sequence Reset 17
15 Soft Trigger 3 e
16 Pulse Generator O Pulse Generator O 12

Pulse Generator Setting 1

Pulse Generator O P
(19 bit Counter ) Pulse Generator Setting O

A ® Length counter O = 1000 clocks
i Counter Clock Source | Start Point Counter 0 ( 1) = 100 clocks

12 bit Start Point Counter 0 (2) for repeat = 1
1 Pixel Clock i Counter End point counter O = 680 clocks

i L B . e Counter 0 clear = 4 Rising Edge
Counter Divide by value | i

17 Pulse Generator 1 Pulse Generator 1 13
Setting for Setting for
Line Source Line Selector
Pulse Generator 1 D bt
(19 bit Counter )
ouT

[¢] Bypass i
1-4095 1/2to 1/4096 |

OPT IN

PULSE Generator 0

100

ouT
700

1000

Fig.9 Pulse Generator Timing Example 1
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6.5.2

Internal Trigger Generator

Example: Create a trigger signal and trigger the camera

Address Register Value
0xA040 Trigger Mode 1=EPS
@ | 0xB0OOO Clock Choice 1 = Pixel Clock
0xB004 Counter Dividing Value 1829= 1/1830(Line Rate)
0xB008 Length Counter 0 1000 Clocks
0xB00C Start point Counter 0 (1) 100 Clocks
0xB010 Start point Counter 0 (2) 0 = Infinite
0xB014 End point Counter 0 500 Clocks
0xB018 Counter Clear 0 0 = Free Run
@ | 0xB060 CAMERA TRIGGER Selector 16 = pulse generator 0
Digital 1/O(GPIO) setting Digital 1/O(GPIO) setting
¢} LVAL IN —_— > TRIGGER 0 ¢}
1 DVAL IN —_— - TRIGGER 1 1
2 FVAL IN —_— — TTLOUT1 4
3 EEN IN —_— - TTLOUT 2 5
4 OPTIN1 —_— - OPT OUT 1 6
5 OPTIN 2 —_— LUT " OPT OUT 2 7
6 TTLIN1 _—
7 LVDSIN 1 —_— - Time Stamp Reset 16
12 Soft Trigger 0 E— (Cross Point Switch ) > Sequence Reset 17
13 Soft Trigger 1 —_—
14 Soft Trigger 2 —_—
15 Soft Trigger 3 —_—
16 Pulse Generator O - Pulse Generator O 12
17 Pulse Generator 1 Pulse Generator 1 13
Setting for Setting for
Line Source Line Selector

Pulse Generator 1 e
(19 bit Counter )

ouT IN
Pulse Generator 0 --

Pulse Generator Setting 1

(19 bit Counter } Pulse Generator Setting 0
A Length counter Q = 1000 clocks
" Counter Clock Source | ® Start Point Gounter 0 ( 1) = 100 clocks
12 bit Start Point Counter 0 (2) for repeat = 0
1 Pixel Clock End point counter 0 = 500 clocks
777777777777777777777777777777777777777777777777777 Countor Divide by vaius ° Counter 0 clear = OFreerun
a Bypass

1-4095 1/2 to 1/4096 |

1
Pulse Generator 0 !
output

100 Line i

*s00Lne |

: 1000 Line

Fig.10 Pulse Generator 0 timing Example 2
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7. GigE Vision Streaming Protocol (GVSP)

7.1.

Digital Video Output (Bit Allocation)

m

See the possibilities

Although the BM-141GE and BB-141GE are digital cameras, 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.

. . Digital Out
CCD out Analog Signal 8 bit 10 bit 2 bit
Black Setup 3.6%, 25mV 8 LSB 32 LSB 128 LSB
200mV 700mV 222 LSB 890 LSB 3560 LSB
230mV 800mV 255 LSB 1023 LSB 4095 LSB

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

video output.

1023

100% Leve |

DigitalOut [LSB]

32 Black Level

025

Analog Signal V]

700 800 Fig

I—White Clip Level

Important Note:

When gain is set at -4.5db to -6dB, the
linearity of the video output may

deteriorate around 100% video output
level. Please confirm the output level

characteristics when
is set.

1.

-4.5dB to -6dB gain

Digital Output (10-bit output)

7.2. Bit Allocation (Pixel Format / Pixel Type) - BM-141GE (monochrome)

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.
In the BM-141GE monochrome camera, 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 AIA (www.machinevisiononline.org).

7.2.1 GVSP_PIX_MONOS8 (8bit)

1 Byte

2 Byte

3 Byte

YO

Y1

Y2

ol1l2[3]4l5]6]7

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

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

7.2.2 GVSP_PIX_MONO10 (10bit)

1 Byte

2 Byte

3 Byte

4 Byte

Y0

Y0

Y1

Y1

ol1[2]3]l4]5]6]7

glolxIxIx]x]x]x

ol1l2[3][4]5]6]7

89 [ XI X XIXIX] X
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7.2.3 GVSP_PIX_MONO10_PACKED (10 bit)

1 Byte

2 Byte

3 Byte

4 Byte

Y0

Y3

21al4alslel7]8l9lo]1]x]x

Y
ol1lxIx]2lal4]5]6]7]8]

9lal3lals]6l7]8lolo]1]x]

xlol1]xIx]2lal4]5]6]7]8]9

7.2.4 GVSP_PIX_MONO12 (12 bit)

1 Byte

2 Byte

3 Byte

4 Byte

YO0

Y1

ol1l2[3lals5]6]7

YO
glol1ol11] x]x[x]x

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

Y1
gloltol11 xIx[x]x

7.2.5 GVSP_PIX_MONO12_PACKED (12 bit)

1 Byte 2 Byte 3 Byte 4 Byte
Y0 Y1 Y2 Y3
41516l (sl 0] tfof1[a{3]olt[2f3]4]5]6]7(8[altol11]4]5]6]7]8]oltolt{ol1]al3[of1][2]3]4]5]6[7]8]0]i0l1
Address Internal Name Access | Size Value
0x01080001:Mono8
0x01100003:Mono10
0xA410 | Pixel Format type R/W 4 | 0x010C0004:Mono10 Packed
0x01100005:Mono12
0x010C0006:Mono12 Packed
7.3. Bit Allocation (Pixel Format / Pixel Type) - BB-141GE (Bayer mosaic color)

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.
In the BB-141GE color camera, 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 AlA.

7.3.1

Odd Line
1 Byte

GVSP_PIX_BAYRGS8 “BayerRG8”

2 Byte

3 Byte

RO

G1

R2

ol1l2]3l4]s5]6]7

oli1]2[3]4a]ls5]l6]7

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

Even Line
1 Byte

2 Byte

3 Byte

GO

B1

G2

ol1l2]3l4a]sl6l7

ol1]2[3]4a]ls5]l6]7

oli1]2[3]la]s5]6]7

7.3.2 GVSP_PIX_BAYRG10 “Bayer RG10”

0Odd Line
1 Byte

2 Byte

3 Byte

4 Byte

RO

RO

G1

G1

oli1l2]3]4a]ls5]6]7

glol x| x]x]x]x]x

ol1]2l3la]ls5]6]7

glol x| x| xIx]x]x

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

GO

GO

B1

B1

of112]3]4]5]6]7

glolx]x]x]x]x]x

ol1]2]3lals5]6]7

glol x| x]IxIx]xlx
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7.3.3 GVSP_PIX_BAYRG12 “Bayer RG12”

Odd Line
1 Byte

2 Byte

3 Byte

m

See the possibilities

4 Byte

RO

RO

G

G1

ol1[2]3]l4]5]6]7

glol1ol11] x| x| x| x

ol1l2[3][4]5]6]7

gloalto[11] x| x| x| x

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

GO

GO

B1

B1

ol1[2]3l4]5]6]7

glol1ol11] x| x| x]|x

ol1l2[3][4]5]6]7

glalto[11] x| x| x]|x

7.3.4 GVSP_PIX_BAYGB8 “Bayer GB8”

Odd Line
1 Byte

2 Byte

3 Byte

GO

B1

G2

oli1l2[3]4a]s5]6]7

ol1]2[3]4a]s5]6]7

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

Even Line
1 Byte

2 Byte

3 Byte

RO

G1

R2

ol1l2[3]4]5]6]7

oli1]2[3]a]lsl6]7

of1]2[3]4]s5l6]7

7.3.5 GVSP_PIX_BAYGB10 “Bayer GB10”

QOdd Line
1 Byte

2 Byte

3 Byte

4 Byte

GO

GO

B1

B1

of112]3]4]5]6]7

glol x| xIxxlxlx

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

glol x| x| x| x]xlx

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

RO

RO

G1

G1

ol1]2]3]4a]l5]6]7

glol x| xIxIxlxlx

oli1]2]3]4]5]6]7

glol x| xx]x]xlx

7.3.6 GVSP_PIX_BAYGB12 “Bayer GB12”

1 Byte

2 Byte

Odd Line

3 Byte

4 Byte

GO

GO

B1

B1

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

gloal1ol11] x| x| x| x

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

glol1ol11] x| x| x| x

Even Line
1 Byte

2 Byte

3 Byte

4 Byte

RO

RO

G

G1

ol1[2]3l4]5]6]7

glolt1ol11] x| x| x]|x

o[1]2]3T4]5]6]7

gloalto[11] x| x| x]|x
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Address Internal Name Access | Size Value

0x01080009:BAYRG8
0x0108000A:BAYGBS8
. 0x0110000D:BAYRG10
0xA410 | Pixel Format type R/W 4 0x0110000E:BAYGB10
0x01100011:BAYRG12
0x01100012:BAYGB12

Note: BB-141GE has the same Bayer sequence for full and any partial scanning as RG.
Therefore, comparing full scanning and partial scanning, the center might be shifted. BB-
141GE supports BAYER GB8, BAYER GB10 and BAYER GB12. When this type is selected, the
output starts from 2nd line for all scanning.
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See the possibilities

8. Functions and Operations

8.1. GigE Vision Standard Interface

The BM-141GE and BB-141GE are 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.

8.2. Recommended Network Configurations

Although the BM-141GE and BB-141GE conform 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.

8.2.1 Verified Network Interface Cards (NICs)
At the time of publishing this document these combinations have been verified:

NIC Model PCI Bus PCI-X Bus | |CITEXPress
manufacturer Bus
Intel PRO/1000MT

(PWLAB490MT) \V (33MHz) V(100MHz) -
Intel PRO/1000GT

(PWLA8391GT) v (33MHz) v (33MHz) -
Intel PRO/1000PT J(x1

(EXPI9300PT) - - (x1)
Intel Gigabit CT Desktop adaptor V( x1

(EXPI9301CT) - - (x1)
Intel PRO/1000PT Quad port V(x4

(EXP19404PT) - - (x4)
Intel PRO/1000PT Dual port

(EXPI9402PT) - - V(x4)
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Minimum PC requirements are as follows in order to fulfill the above conditions:

¢
¢
¢

¢
L

Intel Core 2 Duo , 2.4 GHz or better

At least 2 GB memory

Video Card with PCl Express Bus x 16, VRAM better than DDR2 with 256 MB or more, and
display capability of 2560 x 1600

Windows XP, SP2 (32bit)

Functions such as screen saver and power save should not be used. Unnecessary
applications such as Word, Excel or others should not be used.

Note: Pentium 4 type PC is not recommended due to dependency on chip set bus performance.

8.2.2 Video data rate (network bandwidth)
The video bit rates for BM-141GE and BB-141GE in continuous mode are:

Model Pixel Type Packet data volume
(based on a packet size of 1428)

BM-141GE MONO8 362 Mbit/s

MONO10_PACKED 544 Mbit/s

MONO12_PACKED

MONO10 725 Mbit/s

MONO12
BB-141GE BAYRGS,BAYGBS 362 Mbit/s

BAYRG10,BAYBG10 725 Mbit/s
BAYRG12,BAYGB12

In the case of using Jumbo Frames, the packet data will be improved by 2%.

For BM-141GE and BB-141GE, the jumbo frame size can be a maximum of 16384 Bytes (factory
setting is 1428 Bytes). The NIC must also be set to support Jumbo Frames (see section 8.2.4).
Based on Pixel Type, the packet size may be automatically adjusted inside the camera to its
most suitable value .

To ensure the integrity of packets transmitted from the camera, it is recommended that
these simple guidelines be followed:

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.
Configure inter-packet delay to avoid congestion in networks switches.

Disable screen saver and power save functions on computers.

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.

PN AW
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# Note for setting packet size
The packet size is set to 1428 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
BM-141GE and BB-141GE, 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 (see section 8.2.4). Doing so will cause output
to be blocked.

E GigE Vision Transport Layer Control
Facket Size 1428

Packet Delay ] [y
EH Image Format Gontrol

Regarding data transfer rate, a larger packet size produces a slightly lower data transfer
rate. BM-141GE and BB-141GE can support a maximum of 16384 byte packets provided the
NIC being used has a Jumbo Frames function with a setting of a 16384 bytes or larger.

¢ Note for calculation of Data Transfer Rate

Setting parameter

Item 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 k G
Packet) [packets]
DataTransfer Rate [Mbit/s] J
Fixed value

[ tem Unit value
Data Leader Packet Size [Bytes] 90
Data Trailer Packet Size [Bytes] 62
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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
The following table shows Bits per Pixel (C) which depends on the pixel format.

Pixel format Bit
MONO8 8

MONO10 16
MONO10Packed 12
MONO12 16
MONO12Packed 12
BAYRGS 8

BAYGRS 8

BAYGBS8 8

BAYBGS8 8

BAYRG10 16
BAYGR10 16
BAYGB10 16
BAYBG10 16
BAYRG12 16
BAYGB12 16
RGBS 24
BGR8 24
RGB10V1Packed 32
RGB10V2Packed 32

Calculation example: BM-141GE Pixel type Mono8

Iltem Unit Symbol  Setting
Image Width [pixels] A 1392
Image Height [pixels] B 1040
Bits per Pixel [bits] C 8
Frame Rate [fps] D 30.12
Packet Size [Bytes] E 1428
Number of Packets (including Data Leader & Trailer

Packet) [packets] G

Transfer Data Rate [Mbit/s] J

G=ROUNDUP {(1392 x 1040 x 8 / 8 / (1428-36)) + 2 = 1040 + 2 = 1042
J={90+62+(1428+18)x(1042-2)} x 8 x 30.12 / 1000000 = 362 Mbit/s
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8. 2. 3 Disable Firewa“s "% windows Firewall ! x|

To ensure proper functions of the JAI SDK & General | Exceptions | Advanced
Control Tool, all firewalls must be disabled. This )
also includes the Windows firewall.

‘Windows Firewall helps protect your computer by preventing unauthorized users
from gaining access to pour computer through the Internet or a network.

Click [Start], [Control Panel] for accessing the
Windows firewall configuration. @ © On Gecommended)

This setting blocks all outside sources from connecting ta this
computer, with the exception of those selected on the Exceptions tab.

I~ Don't allow exceptions

Select thiz when you connect to public networks in less secure
locations, such as airparts. You will not be notified when Windows
Firewall blocks programs. Selections on the Exceptions tab will be
ignaored.

9

Awoid using thiz setting. Turning off Windows Firewall may make this
computer mare wulherable to viruses and intruders.

Windows Firewall is using your non-domain settings.

What else should | know about Windows Firewsll?

Cancel

8.2.4 Enabling Jumbo Frames  ommry—— K

(1) Click [Start] and click [Control Panel].

(2) Click [Performance and Maintenance].

(3) Click [System].

(4) Click [Hardware] tab. Sl
)

System Restore Automatic Updates Femate
General Computer Mame Hardware Advanced

The Device Manager listz all the hardware devices installed

(5 C l]ck [Device Manager] . § oh pour computer. Use the Device Manager to change the

properties of any device

Diriver Signing lets vou make sure that installed drivers are
compatible with ‘Windaws. Windows Update lets you set up
hiow Windows connects ta windows Update for drivers

Drivers

[ Diriver Signing ] [ ‘windows Lpdate

Hardware Profiles

Hardware prafiles provide a way for you to set up and stare
different hardware configurations.

Hardware Profiles

(6) Expand [Network adapters].
(7) Select target NIC, right-click, and click [Properties].
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£ Device Manager

File  Action Miew Help

W EESE @A =R

GIGE-DEVELOP
i Computer
Zgo Disk drives
§ Display adapters
ik DWD/CD-ROM drives
=) Floppy disk controllers
ﬁ, Floppy disk drives
[#8 Human Interface Devices
=) IDE ATA/ATAPT controllers
&5 IEEE 1394 Bus host contrallers
Z» Keyboards
1) Mice and other pointing devices
# Monitors
B8 Metwork adapters
E& 1394 Net adapter
ES IG=IGY f1000 b .l
B Intel(f) PROf1O00 K Update Driver...
- 5 Ports (COM & LPT) Disable
+- % Processors Lninstal —
+- €& 5C51 and RAID controlle
+-%), sound, video and game

- Propigties
Opens property sheet For the currer

|++++++++++++L
|3

Scan For hardware changes

| £

Note: Intel(R) 1000 is used in this example.

If different NICs are used, the following setup tabs will likely be different. Follow the tabs
associated with the specific NIC used.

(8)Click [Advanced] tab.

Intel(R) PRO/1000 MT Network Connection Properties  [? [X]

General| Advanced |Driver Details | Resources | Power Management

The follawing properties are available for this netwark. adapter. Click.
the: property you want to chatige on the left, and then select its value

on the right.

Property: Walue:

Adaptive |nter-Frame ¢ i Enabled -
Enable PME |

Flows Cantrol

Interrupt Moderation B ate
Jumbo Frames

Link Speed & Duplex

Locally Adminiztered Address
Log Link State Event

Offload Receive IP Checksum
Offload Receive TCP Checksum
Offload Transmit IP Checksum
Offload Transmit TCP Checksum
QoS Packet Tagging

Receive Descriptors

|<

Ok l [ Cancel
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(9) Select Jumbo Frames under Property, and select 16128 under Value.

Intel(R) PRO/1000 MT Network Connection Properties [ |[X]

General | Advanced | Diriver | Details

on the right.
Froperty:

Resources | Power Management

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

Walue:

Adaptive Inter-Frame Spacing ~
Enable PME
Flaws Contral

Interruit Moderation B ate

Link Speed & Duplex

Locally Administered Address

Log Link State Event

Offload Receive IP Checksum
Offload Receive TCP Checksum
Offload Tranzmit 1P Checksum
Offload Transmit TCP Checkaum
(05 Packet Tagging

Feceive Descriptors b

|3014 Bytes |

16128 Bytes
4038 Bytes

Dizabled

Ok l ’ Cancel

(10)Click [OK].
(11)Close [Device Manager].

(12)Close [System Properties] by clicking [OK].

8.2.5 Setting Receive Descriptors

If the Network Connection Properties list

contains a property called Receive Descriptors,
then change its property to the maximum value
supported by the NIC installed in the computer.

Click “OK” to save the property.

Intel{R) PRO,/1000 MT Desktop Adapter Prope

General Advanced |Driver I Detailsl Hesourcesl Power Managementl

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

on the right.

Froperty: Walue:

m

See the possibilities

2]

Lirk Speed & Duplex - |2D48
Locally &dministered Address

Log Link. State Event

Offload Receive IP Checksum

Offload Receive TCP Checksum

Offload Trarsmit IP Checksum

Offload Transmit TCP Checksum

(o5 Packet Tagging

Transmit Descriptors

‘it fior Link,

‘Wiake on Link Settings

‘wiake on Settingz 5

o]

Cancel

32



BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1

8.2.6 Interrupt Moderation rate
If the Network Connection Properties list

contains a property called Interrupt Moderation
Rate, then it is possible to set the preferred
value. When it is changed from Minimal, to
Medium, High and Extreme, the number of

interrupts is decreased to get better
performance. Set it to “Extreme”.

Click “OK” to save the property.

8.2.7 Calculating and setting Inter-Packet Delay

Intel(R) PRO/1000 MT Desktop Adapter Pri |

General Advanced | Driver | Detailsl Hesourcesl PowerManagementl

The following properties are available for this netwark adapter. Click
the: property vou want to change on the left, and then select itz value
on the right.

Froperty: Walue:
Enable PME :I IEHtleme j
Flow Contral
(Gigabit M aster Slave Mode

¢Interrupt Moderation Hate
Jumbo Frames

Lirk Speed & Duplex
Lacally Administered Address

Log Link State Event

Offload Receive IP Checksum
Offload R eceive TCP Checksum
Offload Transmit IP Checksum
Offload Transmit TCP Checksurn

(o5 Packet Tagging

Feceive Descriptors LI

Ok I Cancel

When connecting several cameras to one network interface card via a switching hub, it is

important to optimize the Inter-Packet Delay of the cameras to avoid congestion in the switch.

A sure sign of congestion is the loss of packets. Since increasing the inter-packet delay also
adds overhead to the data transfer, it is important to calculate the optimal setting in order to

make best use of the video bandwidth.

Inter-Packet Delay

Packet

Packet

1
1

[P
|‘

1

1
.}
'l

Duration of the entire packet, with delay

The JAI Control Tool has a built in wizard for calculating Inter-Packet Delay. When the Inter-
Packet Delay function is activated, a button appears on the right hand side of the bar.
Click the button to open the calculation wizard window.

E GigE Vision Transport Layer Control

Facket Size 1428
. = D

EH Image Format Gontrol
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m

¥ Inter Packet Delay Calculation El
P ——
Pavload Size 100352 | Bytes
Packet Size Byies
# of Packets f’Image
Tick freq. Ticks/Second
Owverhead Bytez/Image
Total Size Bytez/Image

Trars. time 0000776 | Second/ITmaee
2600 | fSecond o
Bandwidth % a0ja0 | % \

Max fps

e
Inter Packet Delay k
Current Ijl Ticks 9
Mir | 0|Ticks
M Ticks

Mew value Ticks «— @

8.2.8 Confirm the Filter Driver is used

See the possibilities

Type in the frame rate of the
connected camera.

BM-141GE and BB-141GE operate at
30 fps.

Set the bandwidth at 80%.
Click the calculation tab.
New value is calculated.
Click OK. This shown value is

automatically transferred to the Packet
Delay column of the Control Tool.

¢ The filter driver is installed as an optional function when JAI SDK is installed. If the
filter driver is not installed at that time, it can be installed from All Programs = JAI
Install GigE Vision Filter Driver.

SDK = GigE Vision Filter Driver =

Samples
+# 18l Gontrol Tool

Documentation

f@ JAISDK

fﬁ GieE Vizion Filter Driver _»

Iy

¥ Inztall GigE Vizion Filter Driver
¥ Uninstall GigE Vision Filter Driver

+ If the Filter Driver is installed properly, the Camera Control Tool indicates “Driver
Type Filter Driver” in the Network Interface.
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¥ JAI Camera Control Tool

@Start Acquisition @Pause/’Snap ] ||;|
= W CB-030GE Feature Properti

?| Model CB-030GE

Manufacturer: JAL Corporation E Acquisitior

?
Acguisition b
7 I Address: 169264173 Acauisition £
2 MAG Address: 00-0G-DF-03-40-09 Acquisition £
Acguisition F
? User-defined Mame: Shutter Mode
Preset Shuth
) Serial Number: betal0OT10 L
= P Metwork, Interface:

Expozure Ma

?| I0: FD:MAC->00-07-E9-09-77-CA:Inte R} PROA000 MT S| | B Analoe Gor
" S Gain Raw
Jriver Type: Filter Driger

(4@ Criver Type: Filter Drigar Black Level

? MAG Address: 00-07-E9-08-77-CA E Device Infc

2 Mame: htel(R) PROA000 MT Server Adapter - Jire b 2450

+ If it is not shown, confirm the setting by clicking the “Settings” icon as indicated by
the red arrow below.

E Feature Properties

— Wizibility Beginner

E Transport Laver
PreferredDriver Tvpe FilterDriver

FilterDriver

SocketDriver

|>

PreferredDriver Type

Preferred Driver Type used when opening the camera
connection

Save and Cloze

8.2.9 Others

+ IF “Receive Descriptor” is set at its maximum value, picture disturbance may occur
due to “Hyper Threading” mode. If that happens, check that “Hyper Threading” is set
at OFF. This is set in BIOS.

+ When the image is being captured, if the frame rate is decreased, change the packet
size. Each packet contains header data and when the packet size is small, the total
data including header information will increase. Depending on the performance of the
computer used, the frame rate may be decreased. Confirm the packet size is increased.
It can be set in the Camera Control Tool provided in JAI SDK.

8.2.10 Note for 100BASE-TX connection

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

m

See the possibilities

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

+ In the case of connecting on 100BASE-TX, 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]
MONOS8, BAYRGS, BAYGB8 8.0 ~ 8.2
MONO10_PACKED,MONO12_PACKED 5.4 ~5.6
MONO10, MONO12,BAYRG10, 4.0 ~ 4.2

BAYGB10,BAYRG12, BAYGB12

8.3. Basic functions

The BM-141GE and BB-141GE cameras are progressive scan cameras with 12, 10 or 8-bit video
output in Gigabit Ethernet. The camera has 1/2, 1/4 or 1/8 partial scanning for faster frame
rates. Vertical binning (monochrome) and Draft (color) modes are also available.

The camera can operate in continuous mode as well as in 6 triggered modes:

Edge Pre-Select Trigger (EPS)
Pulse Width Control Trigger (PWQ)
Reset Continuous Trigger (RCT)
Smearless EPS Trigger (EPS)
Sequential EPS Trigger (EPS)
Delayed readout EPS Trigger (EPS)
Delayed readout PWC Trigger (PWCQC)

Depending on the timing of the trigger input in relationship to FVAL (camera internal frame
valid clock), the start of exposure can be immediate (no-delay, LVAL asynchronous) or
delayed until next LVAL (LVAL synchronous). In the following sections, the functions are
described in detail.

8.3.1 Vertical Binning (BM-141GE only)

The binning function can be used to achieve a higher frame rate or higher sensitivity. The
drawback is lower resolution.

Vertical binning is done by adding the charge from pixels in adjacent lines in the horizontal
CCD register. Figure12 shows the vertical binning principle.

H Horizontal Direction

+—> ] ¥ € @ Full

Full

V binning J.I_“_”_“_

; Video out

R I R o vy
—)T_l

Frame rate 30.12 fps

Binning

Frame rate 50.18 fps

Vertical Direction

Fig.12. BM-141GE Vertical binning.

36



BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1

The BM-141GE has ON or OFF function for Vertical Binning:

Setting Value for Register Resolution Frame rate
address 0xA084
Off (no binning) 0x01 1392(h) x 1040(v) pixels | 30.12 frames/sec.
2:1 binning 0x02 1392(h) x 520(v) pixels 50.18 frames /sec.
8.3.2 BB-141GE. Bayer mosaic filter FVAL Timing Line # from FVAL triming
BB-141GE is a color camera based on a CCD sensor |_ ]/ Actual V Line #
with a Bayer RGB color mosaic. (
The color image reconstruction is done in the host =R
PC. The color sequence in the video signal is the 8oL Ful
same for all scanning formats. o~
o L 2/3 Partial

The line readout follows LVAL. |
The first valid pixel is the same timing as DVAL. T o T I
The Bayer color sequence starts with: S o T 4

e RGR for odd line numbers. 114 Partat

e GBG for even line numbers. ﬁ*

Figure 13 shows the timing sequence for the Bayer AL

94 455 T
1/8 Partial
[1

mosaic read-out for the available scan modes.

DVAL [

Fig.13. Bayer layout for each scanning

8.3.3 Partial Scanning (fixed and variable)

The partial scanning function uses the middle of the image vertically to achieve faster frame
rates. This is very useful when capturing and inspecting an image which does not require the
full image height. BM-141GE/BB-141GE has 4 fixed-size partial scan modes: 2/3, 1/2, 1/4 and
1/8.

Mode Start line End line Frame Rate
2/3 173 866 41.05 fps
1/2 261 780 50.06 fps
1/4 391 650 74.57 fps
1/8 455 584 98.73 fps

In addition to the fixed partial scan modes, BM/BB-141GE has a variable partial scan mode.
The start line can be set from the 1st line to the 1025th line and the scanned lines can be set
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from 8 lines to 1032 lines. Please note that if an odd line is selected as the start line, the
Bayer color sequence is RGR, and if an even line is selected, it is GBG.

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

Variable partial scan: The start line setting 1st line to 1025th line
Readout height 8 lines to 1032 lines

Total lines = (OB period in the upper part of the frame * L) + (Fast Dump period in the
upper part of the frame * L) + (Effective image period * L) + (Fast dump
period in the lower part of frame * L)
Where, OB period in the upper part of the frame = 3L

StartlineNo.+7 .

5
1039 — EndLineNo. .\

5

Fast dump period for the upper part Roundup 2

Fast dump period for the lower part Roundup 2

Frame rate (fps) = 1000000 / (Horizontal pixel no. x Pixel clock x Total lines)

Horizontal Pixel number 1830
Pixel clock 17.24138 ns

Calculation example
Read out: 1/2 partial at the center (520L), Stat line (261), End line (780)

OB period in the upper part of the frame 3L

Fast dump period for the upper part = (261+7) +5+2=55.6 — 56
Fast dump period for the lower part = (1039-780) + 5 +2 =53.8 — 54
Total lines = 3+56+520+54=633

Frame rate = 1000000 + (1830 x17.24138 x 633) = 50.06 fps
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8.3.4 Decimation Readout (Draft) mode (BB-141GE only)

The BB-141GE color model is equipped with the draft mode instead of a vertical binning
function. 2 lines (RG line and GB line) out of every 8 lines in the BB-141GE are thinned out to
be read out. The field of the view is not changed but the height of the image is reduced to
1/4. The frame rate is 101.17 frames per a second.

o gigoge

U080 ggio

U o ggogo

U g giggg

a 80 B O @ 2iines readout out of 8 lines

g opg gl alQ

Ul 0l gdlgl gl @
~B-0-8-0-8-0 v

g o gog.

U o gigogo

U o giogo

U g giggg

OB O8O 2!ines readout out of 8 lines

o gl gl alQ

Ul 0l gdlal gl @
B8 080

V out o—<}—| |

The same for both Monochrome and color

Fig.14 Draft mode

8.3.5 Electronic Shutter

BM-141GE / BB-141GE have conventional shutter functions as well as the GenlCam standard
“Exposure Time Abs” function.

Preset Shutter

10 preset shutter steps (including OFF) are available. They are: OFF (1/30),
1/60,1/100,1/250,1/500,1/1,000,1/2,000, 1/4,000,1/8,000,1/10,000 sec. (See the register
map in the SDK documentation for details on how to configure this register - 0xA004)

Programmable Shutter

It is possible to set the shutter speed in the range of 2L to 1052L by 1L increments using the
programmable shutter. When 1052L is set, it is the equivalent of “OFF (1/30)” or 33.19ms in
full frame operation. (See the register map included in the SDK documentation for details
how to configure this register - 0xAQ08)

Minimum Shutter Time 2L Maximum Shutter Time
Normal 31.551 ps(1L) * 2L = 63.102 ps 31.551 ps * 1052 L= 33.192 ms
V Binning 37.810 ps * 2L = 75.62 ps 37.810 ps * 527 L = 19.926 ms
Draft 36.879 ps * 2L = 73.759 ps 36.879 ps * 268 L = 9.883 ms

Pulse Width Control
When this mode is selected, the exposure time is controlled by the width of the trigger pulse.
The minimum trigger pulse width is equal to 2L (63ps) and the maximum is 2 seconds.
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Exposure Auto Continuous (Auto Shutter)
In this mode, the shutter continuously functions in the range of OFF to 1/500 sec.

Exposure Time Abs (GenlCam Standard)

This is a function specified in the GenlCam standard. The shutter speed can be entered as an
absolute exposure time in microseconds (ps) in register address 0xA018. The entered absolute
time (Time Abs) is then converted to a programmable exposure (PE) value inside the camera.

The formula below shows the relationship between the PE value used by the camera for the
different readout modes and the value entered in register 0xA018.
Due to rounding, some discrepancies may occur.

The relation between PE value and Time Abs

Normal readout PE= 2 + INT (Exposure time -63) ps / (1830/58000000)
V Binning readout PE= 2 + INT (Exposure time -75) ps / (2193/58000000)
DRFAT PE= 2 + INT (Exposure time -73) ps / (2139/58000000)
INT means round down.

The following table shows the minimum value and maximum value for each readout mode.

Minimum value Maximum Value
Normal Scan 63 .103 ps 33192 ps
2/3 Partial Scan 63 .103 ps 24358 ps
1/2 Partial Scan 63 .103 ps 19973 ps
1/4 Partial Scan 63 .103 ps 13410 ps
1/8 Partial Scan 63 .103 ps 10128 ps
V-Binning Scan 75.62 ps 19926 ps
Draft 73.724 ps 9883 ps

GPIO in combination with Pulse Width trigger

More precise exposure time can be obtained by using GPIO in combination with Pulse Width
Control trigger mode. The clock generator and counter can be programmed in very fine
increments. For an example, refer to section 6.5.1.
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8.3.6 Auto-lIris Lens video output (12-pin Hirose connector)

This analog signal is not routed through the GPIO. This signal is available at pin 4 of the 12-pin
Hirose connector. It can be used for lens iris control in Continuous mode only.

The signal is taken after the CCD sensor output passes through the gain circuit. The video

output is without sync. The signal is 0.7 Vp-p.
To get this signal, the internal DIP switch (SW 601) must be set. Refer to section 5.4.

930
700 100% Leve |
Iris Video
>
Integrator f’
3
8
e [+
- 4
Fig. 15. Video output circuit. 0
GDOut V] 200 265

Fig. 16. Iris Video

8.3.7 Full Auto Exposure mode

The Full Auto Exposure mode lets users combine and integrate three automatic exposure
functions: Auto Gain Control (AGC), Auto Shutter (EE), and lens Auto Iris. When dealing with
widely varying lighting conditions, these automatic functions can be made to work in a
coordinated fashion to control exposure for a constant video level output. This function
makes the BM-141GE and BB-141GE well-suited for high-end surveillance or situational
awareness applications. Users can choose which auto exposure functions are enabled to work
together. Note: auto iris capabilities require the use of a video controlled auto-iris lens
system (not provided). The lens should be connected while the power to the camera is OFF.
The full auto exposure function operates as described below.

Dark <«+—— Lightchanges ——— Bright

AGC operation L
27 dB ~ 0dB Gain is fixed at 0 dB

—

Shutter OFF (1/25s) Auto shutter operation Shutter fixed (1/250s)

1/25s to 1/250s

Iris diaphragm fixed (Open) Auto iris operation
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See the possibilities

Related registers and settings for Full Auto Exposure are shown in the following table.

Register | Display in SDK Value Enable setting for FAE
0xA034 | Auto iris Lens Control | 0=0OFF 1=0ON

Signal output 1=0ON (Default)
0xA000 | Shutter mode 0= Preset shutter 3=Auto shutter (CCD iris)

1=Programmable exposure
2=Exposure TimeAbs
3=Auto shutter

OxAOBO | AGC select 0=0OFF, 1=ON 1=0ON

The automatic functions used for Full Auto Exposure can be configured in various ways to
support different application requirements. For example, auto gain is useful if the application
includes low light situations, though some additional noise may be seen as gain is increased.
Auto shutter can handle most typical daylight scenarios, without needing to add the size,
expense and potential for mechanical issues of an auto iris lens system. Auto iris lens control
can provide a greater range of exposures than auto shuttering, however different iris settings
also produce different depths of field (DOF) which may or may not be acceptable for the
application.

The table below shows the possible combinations of functions configurable within Full Auto
Exposure mode.

Auto gain Auto shutter| Auto iris Comments

ON OFF OFF Auto gain for low light. No changes to depth of field
or shutter speed. Difficult to handle bright conditions

ON ON OFF Standard ALC (AGC + auto shutter). Wide exposure
range with no auto iris lens required.

ON OFF ON Fixed shutter speed with range of exposure via AGC
and auto iris.

ON ON ON Full ALC+ for maximum flexibility in balancing
exposure, noise, shutter, and depth of field.

OFF ON ON Wide exposure control for bright situations. Fixed
gain/noise. Limited low light capability.

OFF ON OFF Auto shutter control only.

OFF OFF ON Auto iris control only.

OFF OFF OFF Manual only. No auto exposure capability.

8.3.8 Auto-detect LVAL-sync / async accumulation

This function replaces the manual setting found in older JAI 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
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LVAL-synchronous mode, preventing reset feed-through in the video signal. There is a
maximum jitter of one LVAL period from issuing a trigger and accumulation start.

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

This applies to both Edge Pre-Select (EPS) trigger mode and Pulse Width Control (PWC) trigger
mode.

Ext. Trigger |_|_ - . J_l_ _____

(1 (2) (3)
A\

FVAL

(1) In this period camera executes trigger at the next LVAL. (Prevents feed-through noise)
(2) Avoid trigger at FVAL transition (+/- 1 LVAL period), as the function may randomly switch
between “next“ and “immediate“.

(3) In this period camera executes trigger immediately. (No delay)

Fig. 17. Auto-detect LVAL sync / a-sync accumulation

8.3.9 Rear panel indicator.
The rear panel mounted LED provides the following information:

Power Trig LED p .
Amber: Power connected - initiating DO TRG

Steady green: Camera is operating in Continuous mode

Flashing green: Camera is receiving an external trigger =
LINK ACT.

LINK LED
Steady green: 1000 Base-T has been connected
Flashing green: 100 Base-TX has been connected

OO

@ GgE

ACT LED
Flashing amber: Network active in communication

Fig.18 Rear Panel

8.4. Pre-process functions

BM-141GE/BB-141GE is provided with several pre-processing functions. The output from the
camera is selectable to 8, 10 or 12 bits, but video is digitized to 14-bit quantization.

The pre-processing functions make use of the 14-bit video. Featured functions are: Bayer
color white balance, R/L channel balance, blemish compensation, gain control and LUT (Look
Up Table) for Gamma and Knee correction.
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8.4.1 Bayer White Balance (BB-141GE only)

Normally, the raw Bayer color signals are sent to the host as they are. In the host, the signals
are interpolated to generate an RGB image and perform white balance.

In order to offload the host, the BB-141GE can adjust Gr, R, Gb and B levels individually to
get the white balance for the Bayer output signal. BB-141GE has manual white balance, one-
push auto white balance, continuous auto white balance and preset white balance with a
choice of 3200K, 4600K and 5600K.

Note: Bayer white balance must be set in Normal mode.

8.4.2 Automatic Gain Control

This function uses gain to maintain a constant output level in accordance with ambient
brightness changes. It is also part of the integrated ALC+ capability described in section 8.3.7.
The range of AGC, as well as manual gain adjustment, is -6dB to +24 dB.

The AGC function can be set to ON or OFF.

Note: This is available only in Normal mode.

8.4.3 Programmable Look UP table (LUT)

The BM-141GE and BB-141GE have a programmable look-up table (LUT) that lets the user
adjust the transfer function of the video output. The look up table has a 256 setting points
(for knee and gamma) which can be applied across the full range of input signal. At each
point, the gain can be set to produce the required output characteristics. In the case of the
BB-141GE, Gr, R, Gb and B signals all have the same characteristics.

If set by the JAI SDK Camera Control Tool, the Gamma setting and LUT cannot be used at the
same time. This is because the Gamma setting and LUT use the same data table (see the
following diagram for an example).

Gamma setting
El Analog Control

Gain Selectar Analog &l

Giain Raw 1]

Giain Auto Off

Gain Auto Balance Once Push to Execute Gommand ———>
AGC Reference 2814

Black Level Selector All

Black Level Raw 1]

Black Level Auto Balance Once Push to Execute Gommand -————>
Balance White Auto Marual or One Push

Balance White Auto Once Push to Execute Gommand -——->
AWE Area Middle

Giamma Correction
B Device Information 10

B LUT Gontrols

Bl LUT Index 1] %
LUT Value 4096

Note: LUT Enable is False.
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When LUT is used, the Gamma setting should be 1.0 (OFF). Then “LUT Enable” is set at
“True” (see below).

El LUT Controls

LUT Enable True v
Bl LUT Ihdex PLIE
LUT Walue Falze k

El Pulse Generators

B LUT Gontrols

LUT Enable True
Bl LUT Ihdex a
LUT Walue
El Pulse Generators J
Clock Pre-scaler
Pulse Generator Selector

— e

8.4.4 Blemish Compensation circuit

BM-141GE/BB-141GE has a blemish compensation circuit. This function compensates for
blemishes on the CCD sensor (typically pixels with extremely high response or extremely low
response). This applies to both monochrome and color versions. Pixels that fulfill the blemish
criteria can be compensated by adjacent pixels on both columns and, in the case of the BB-
141GE, the defective pixels can be compensated by adjacent same Bayer color pixels on both
columns. The number of compensations is up to 8 pixels on both L and R channels.

The circuit built into the BM-141GE/BB-141GE has an ON/OFF function for the compensation
data derived in the factory. The default setting is OFF.

Blemish Compensation Principle I Defective Pixel

i Hluui

R

8.4.5 Extended temperature operation (-45 °C to +65 °C)

The OP22-5-1 model suffix indicates that the BM-141GE/BB-141GE cameras are individually
tested, validated and temperature cycled to certify their operating ability throughout an
extended temperature range which is greater than the operating range of typical COTS
(commercial off-the-shelf) cameras. Although units are guaranteed to operate throughout the
temperature range, operating the camera beyond the standard range of -5 °C to +45 °C may
result in some reduced performance characteristics, such as higher noise, reduced SNR, etc.
Specifications shown in the camera data sheet and in the table at the back of this document
are for when the camera is operating within normal temperature conditions and may be
subject to variations when operating in extreme temperatures.
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8.5. Sensor Layout and timing

8.5.1 CCD Sensor Layout

The CCD sensor layout with respect to pixels and lines used in the timing and video full frame
read out is shown below.

OB 2 A
Effective Video Output 1040 1052
1392 (H) x 1040 (V)
Pixel (1,1)
oB( 4§
3 \j
-« 1434 > 7
OB OB
2 1392 40 OB, 4 lines for Vertical
and 16 pixels for

Horizontal can be
DVAL 16 | -«——— |transferred on OB
_ Transfer Mode.

Fig.19 CCD sensor layout

Important Note: By setting the Optical Black (OB) transfer mode, the user can select whether
to include optical black pixels in the image stream. This is for horizontal OB only.
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8.5.2 Horizontal timing
The LVAL period is shown for normal continuous mode.

1 LVAL 1830 clk=31.551 us 1clk=17.241 ns

LVAL —! !—!_
DATA OUT ___| Valid data | o8 | |
P 1392ck 1 40ck | !
3 1432ck {1 398ck !
DVAL ' : : '
T o == [
v “6ck
Fig.20 Horizontal timing
8.5.3 Vertical timing
The FVAL period for normal continuous mode full scan is shown.
FULL FRAME READ OUT FRAME RATE 1052L 30.12 fps
LVAL [TTTETTET e et r et et et e e et eer ey et
FVAL L] i : i
! ! 1123 1038 1039 1040 | ' |
DAVL i CTTTTTTTTT I TIT T T T I T T TTTTTT] o
P o3L 7L 3 : 1040L j ISP
oata 1 [ o 1 Valid data oB] : [oB

Cccb
Exposure

EEN

Fig.21 Vertical timing for full scan
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8.5.4 Partial Scanning

BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1

The FVAL period is shown for 1/2 partial scan in normal continuous mode.

Vertical Timing
The diagram and table below provide vertical timing information for the fixed partial scan
settings 2/3, 1/2, 1/4, and 1/8.

m

See the possibilities

WAL T I T T T I I T T I T T T T T T T T T T T T T T T T TIT I TT]
FvaL LI
R — !|||||||||||||||||||||||||!
' 3L ' ' N b
> ! ! [l :
DATA ~] Valid data Vo
i | [
CcD i ; i |
Exposure ! H ! : : l
P i : by
EEN L ! | : -
Values for vertical timing in partial scan continuous mode.
FVAL A B (L) C Total frame
AREA - - .
Low (L) (L) Start line | End line (L) line rate
694
2/3 3 38 73 | 866 37L 772 L 41.05
520
1/2 3 56 261 780 54 L 633 L 50.06
260
1/4 3 82 391 650 80L 425 L 74.57
130
1/8 3 95 455 | 584 93 L 321L 98.73
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Horizontal Timing

The horizontal timing is the same for partial scan as for full scanning.

1 LVAL 1830 clk=31.551 us 1clk=17.241 ns

LVAL — [

]
]
DATA OUT __| Valid data [os | |
P 1392ck J jOckJ :
) 1432ck OETITIR
IO
AL T " == [
) “f6ck

Fig.23 Horizontal Timing for Partial Scanning

8.5.5 Vertical binning

Vertical binning combines charge from two adjacent lines, reducing the vertical resolution to
half and at the same time increasing frame rate and sensitivity. By activating this function,
the frame rate is increased to 50.18 fps.

This function is available only for the BM-141GE.

Important Note

Vertical Binning cannot be used together with Partial Scanning.

Horizontal Timing

Vertical Binning
1LVAL 2193 ck=37.810 us
1ck=17.241 us

LVAL ] | |

DATAOUT | Valid data OB |
1

1392ck :

< >ie—> !

1432ck 761 ck !

1

1

XA
A 4
A
v

DVAL _IA 1392ck

Fig.24 Horizontal Timing for Vertical Binning
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Vertical timing
Vertical Binning  FRAME RATE 527L  50.18 fps

LVAL [T e et e e et e e e et el
i i i .
i i i Pt
FVAL L 1142344 1037+1038 1039+10401 -I—I !
WY s R
pave ¢+ v ATTTTETTTrr e e e e e e e ey
‘ ' ' ! vl
3L 3L i 520L :1|_i::
IALIALIA 1 ‘l '
MNYVTY TN ¥ "I‘I.I
‘ ' ' ! [
: : ' : |:I:
DATA 7| OB ! Valid data ni o5
‘ ! L)
cch i :.OB
Exposure | :m
; ! [ )
1 N II
' ' i
EEN 1 l

Fig.25 Vertical Timing for Vertical Binning

8.5.6 Draft mode

The draft mode function is only available on the BB-141GE. One RG line and one GB line out
of each 8 lines are accumulated and read out as one line. Since only two lines are read out
from 8 lines, the frame rate is increased to 101.17 frames per second.

Horizontal timing

DRAFT 1LVAL 2139 clk 36.879 us

LVAL l l_

] ] ]
DATA out I Valid Data | o8 | |

i 1392 clk 140 cli

) 1432 clk 0 o7k
DVAL — 1392 clk ! I

Fing.26 Horizontal timing for Draft mode
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Vertical timing
Draft  Framerate 268L 101.17 fps

LVAL [TTTTT T IO T T T T T T T T T T T T T T T T T T T T[T [ TJTTTT]

FVAL P =1
_!—! 114 9 12 1033 1036 L
Y \'i%i o

DVAL P i||||||||||||||||||||||||||||||||||||)|'|R R
B P 2601 1025 jop 4211

DATA 1 ] ! Valid data M ——

cco m

Exposure ' i

EEN i i '

Fing.27 Vertical timing for Draft mode

8.6. Operation Modes
This camera can operate in 8 primary modes.

1. Continuous Mode Pre-selected exposure

2. Edge Pre-Select Mode (EPS) Pre-selected exposure

3. Pulse Width Control Mode (PWC) Pulse width controlled exposure
4. Reset Continuous Trigger Mode (RCT) Pre-selected exposure

5. Smearless EPS Mode Pre-selected exposure

6. Sequential EPS Trigger Pre-selected exposure (EPS)

7. Delayed Readout EPS Trigger Pre-selected exposure (EPS)

8. Delayed Readout PWC Trigger Pulse width controlled exposure

8.6.1 Continuous Mode

For applications not requiring asynchronous external triggering, this mode should be used.
In continuous mode it is possible to use a lens with video controlled iris.
For timing details, refer to fig. 20. through fig. 27.

To use this mode:

Set function: Trigger mode Continuous
Scanning Full, Partial scanning
Draft mode ON/OFF (BB-141GE only)
Vertical binning ON/OFF (BM-141GE only)
Shutter mode Preset, Programmable, Exposure Time Abs, Auto
Shutter speed 1/30 to 1/10,000

Programmable exposure 2L to 1052L
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8.6.2 Edge Pre-Select (EPS) Trigger Mode

An external trigger pulse initiates the capture, and the exposure time (accumulation time) is
the fixed shutter speed set by registers. 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 timing details, refer to fig. 20. through fig. 29.

To use this mode:

Set function: Trigger mode EPS
Scanning Full, Partial
Vertical binning ON / OFF (BM-141GE only)
Draft Mode ON / OFF (BB-141GE only)
Shutter mode Preset, Programmable, Exposure Time Abs
Shutter speed 1/60 to 1/10,000
Programmable exposure 2L to 1052L
Accumulation (Auto) LVAL sync / LVAL async
Other functions and settings
Input: External trigger GigE interface or 12-pin Hirose

Important notes on using this mode|

m Trigger pulse >2 LVAL to <1 FVAL
m The following table shows minimum trigger interval in synchronous accumulation mode

Full scan 1054 L
2/3 Partial 774 L
1/2 Partial 635 L
1/4 Partial 427 L
1/8 Partial 323 L
1/2 V Binning 529 L
In the case of asynchronous mode, the exposure time should be added to the above

table.

LVAL_sync timing

A

Trigger invalid period : 1 Frame + 2L

b

TRIG

2L (min) o

A

C
C

LVAL || || L] L] L[

1L(max)

\

CCD Exposure

' A
\ 4

EEN

Exposure Time

FVAL

2L :
When trigger is input during FVAL HIGH, ¢ >

. (Full:63us V binning:75us)
LVAL sync Mode is set.

1 5  ——
Fig. 28 Edge Pre-Select LVAL sync timing
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LVAL_async timing

A

Trigger invalid period : 1 Frame + 2L

3o

i+ 4.02us =1us
TRIG 4! |
igl  2L(min) o
CCD Exposure E EM
i !
EEN I - >i
— Exposure Time
! :
FAVL ' ! —
v ! :
When trigger is input during FVAL LOW «—>
. 2L ~3L
LVAL async Mode is set (Full:63us to 94 us, V binning:75us to 113us)

Fig.29 Edge Pre-Select LVAL async timing

8.6.3 Pulse Width Control (PWC) Trigger Mode

In this mode the accumulation time is equal to the trigger pulse width. Here it is possible to
have long exposure times. For best image quality, the maximum recommended time is <2
seconds. Longer exposures may show signs of CCD noise.

The accumulation can be LVAL synchronous or LVAL asynchronous.

The resulting video signal will start to be read out after the trigger rising edge.

For timing details, refer to fig. 20. through fig. 27 and fig.30 and 31.

To use this mode:

Set function: Trigger mode PWC
Scanning Full, Partial
Vertical binning ON / OFF (BM-141GE only)
Draft Mode ON / OFF (BB-141GE only)
Accumulation (Auto) LVAL sync / LVAL async
Other functions and settings

Input: External trigger GigE interface or 12-pin Hirose

Important notes on using this mode|

m Trigger pulse width >2LVAL to <2 seconds
m The following table shows minimum trigger interval in synchronous accumulation mode

Full scan 1054 L
2/3 Partial 774 L
1/2 Partial 635L
1/4 Partial 427 L
1/8 Partial 323 L
V Binning 529 L

In the case of asynchronous mode, the exposure time should be added to the above
table.
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LVAL_sync timing

Trigger falling Trigger invalid period

E Prohibited | 3 : 1 Frame + 2L
TRIG < ] | A
' 2L(min.) v
v } > I
] ) ' !
LVAL I L L i L L L

[}
[}
IS E——
] 1
CCD Exposure : :/
] '
'
'

EEN _:—I‘ Exposure Time o
: : ':
! | ; |
FAVL H : ;
" 2L~3L v
When trigger is input during FVAL HIGH,

LVAL sync Mode is set. (Full:63us to 94us / V binning:75us to 113us)

Fig. 30 Pulse Width Control LVAL sync.

LVAL_async timing

]
—» @ 4.02us £ 1us Trigger invalid period
TRIG £ | :1 Frame + 2L
i 2L(min.) AL
CCDExposure E E
i !
EEN | e . »
— Exposure Time |
' ,
[} [}
FAVL ! N [
. y
v . 1 2L~3L
When trigger is input during FVAL LOW, —>

(Full:63us to 94us / V binning:75us to 113us)
LVAL ASYNC Mode is set.

Fig.31 Pulse Width Control LVAL async
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8.6.4 Reset Continuous Trigger (RCT) Mode

The RCT mode operates like EPS (Edge Pre-Select) mode with a smearless function. An
external trigger pulse will immediately stop the video read out, reset and restart the
exposure, then operate in normal mode until the next trigger. After the trigger pulse is
input, a fast-dump readout is performed. In the BM-141GE and BB-141GE, this period is
6.77ms which is 215L. The exposure time is determined by the pre-set shutter speed. 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 read out”.
Smear associated with bright spots in the image is reduced for the triggered frame. The
Reset Continuous Trigger mode enables triggering to be used in conjunction with a lens with
video controlled iris without losing proper exposure between triggers.

To use this mode:

Set function: Trigger mode RCT
Scanning Full, Partial
Vertical binning ON / OFF (BM-141GE only)
Draft Mode ON / OFF (BB-141GE only)
Shutter mode Preset, Programmable, Exposure Time Abs
Shutter speed 1/60 to 1/10000
Programmable exposure 2L to 1052 L
Accumulation LVAL async
Other functions and settings
Input: External trigger GigE interface or 12-pin Hirose

Important notes on using this mode|

m Trigger pulse >2 LVAL to <1 FVAL
m The following table shows minimum trigger interval in synchronous accumulation mode

Full scan 1268 L
2/3 Partial 989 L
1/2 Partial 850 L
1/4 Partial 642 L
1/8 Partial 438 L
1/2 V Binning 744 L

Trigger Invalid Period

i 2

Trigger *—|

CccD Exposure/l ] !

]

Continuous

1
)
]
1
:
Continuous Fast dump iTriggered Exposurq '
i
)
1
1
)
1
1

i !
E i 6.77ms g ! i
' ¢y ! ' '
' ‘ ' ' '
' ' ! ! '
o —— o ——
! ! ! i ! i
AL i - o i
j ! b Triggered data
DVAL | b
b

II |l

(Full:63us to 94us V Binning: 75us to 113us)

Fig.32 RCT mode timing
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8.6.5 Smearless EPS Trigger Mode
This mode is EPS trigger mode with a smearless function. Once the external trigger is input, a

fast dump is activated. Then exposure starts with the preset shutter speed.

m

See the possibilities

This mode can eliminate the upper half of the smear associated with bright highlights in the

image.

This mode functions only in LVAL asynchronous mode.

To use this mode:

Set function:

Input:

Trigger mode
Scanning
Vertical binning
Draft Mode
Shutter mode
Shutter speed
Programmable exposure 2L to 1052 L
Accumulation
Other functions and settings
Ext. trigger.

Important notes on using this mode|

m Trigger pulse >2 LVAL to <1 FVAL
m The following table shows minimum trigger interval in synchronous accumulation mode

Smearless Edge PreSelect

Full, Partial

ON / OFF (BM-141GE only)
ON / OFF (BB-141GE only)
Preset, Programmable, Exposure Time Abs

1/60 to 1/10,000

LVAL a-sync

GigE interface or 12-pin Hirose

Full scan 1268 L
2/3 Partial 989 L
1/2 Partial 850 L
1/4 Partial 642 L
1/8 Partial 438 L
1/2 V Binning 744 L

Trigger —f—l|

cco 5

Exposure | 'A‘
Smearless Périod ;
o ¢ |
V2120 '
EEN i —
FVAL i
DVAL

—— 2L to 3L

Trigger Invalid Period

Fig.33 Smearless EPS mode timing
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8.6.6 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 within the
preset sequence is output as described below.

Trigger ﬂ ﬂ ﬂ ﬂ

Sequence
Operation

| Sequence Image 1 | | Sequence Inage 2 | | Sequence mage 3 || Sequence mage 4

Fig. 34 Sequential Trigger Mode
Signals added to a trigger can be selected by 0xB060 Camera Trigger Selector in the register
map via GPIO. The camera will function on the rising edge of the trigger and Negative or
Positive should be determined accordingly.

The following default settings can be modified by the user to define a sequence.

ROI

ID Width | Height Of;set Ofstet Shutter Gain
1 1392 | 1040 0 0 1052 0
2 1392 | 1040 0 0 1052 0
3 1392 | 1040 0 0 1052 0
4 1392 | 1040 0 0 1052 0
5 1392 | 1040 0 0 1052 0
6 1392 | 1040 0 0 1052 0
7 1392 | 1040 0 0 1052 0
8 1392 | 1040 0 0 1052 0
9 1392 | 1040 0 0 1052 0
10 1392 | 1040 0 0 1052 0

The following registers are used to configure the sequence.

0xCOF4 Sequence Repetitions (Number of Repetitions)

OxCOF8 Sequence Ending Position (Ending Position)

0xA30C Sequence Reset Command (1 only)

0xB060 Selection for camera trigger 0

0xA040 Trigger mode selection and 0x09 for Sequential PS mode

Setting: Repeat 5 times from ID 1 through ID 8

OxCOF4 Set to 0x05

OxCOF8 Set to 0x08

0xB060 For instance, 12p #6 for Optical IN 1
0xA040 Sequential PS (9)

OxA3FO0 Set this for start

0xA040 Set Normal Mode (0) for stop
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Please refer to the detailed register description on Camera Register Map which is included in
the SDK. The following table shows the minimum trigger interval in synchronous accumulation
mode. In the case of asynchronous accumulation mode, the exposure time should be added to
figures in this table.

Full Scan 2/3 Partial 1/2 Partial 1/4 Partial 1/8 Partial | 1/2 V Binning

1054 L 774 L 635 L 427 L 323 L 529 L

+ This table assumes that shutter speed is set the same for all sequences. If the shutter speed
is different, the difference of exposure time should be added.

¢ It is recommended to set the exposure time in order from the shortest to the longest one.

+ The above table shows the interval at PE=2 (minimum). In case of longer exposures, the
interval is (Value on the table - 2) + Exposure lines.

+ Do not input the trigger just after the sequence is reset. It requires at least 500ms delay.

+ ROI can be set by 8-pixel increments in horizontal direction. In vertical direction, ROI
minimum increment is 1 line for BM-141GE and 2 lines for BB-141GE.

8.6.7 Delayed Readout EPS and PWC Modes (EPS and PWC)

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 trigger 0 and is stored in the memory
located at Ethernet Interface. By the falling edge of the soft trigger 1, the image data is
output.

This mode can work in EPS mode and PWC mode.

e
Trigger O
CCD Photodiode Exposure
CCD Transfer gate CCD output
GigE memory Store in the
GigE memory
Trigger 1
Ethernet output Output from

GigE

Fig.35 Delayed Readout Mode
Example of setting

0xA040 PS Delayed Readout (0x17)
0xB060 Trigger O select, e.g. 0x04 OPT IN 1
0xB-064 Trigger 1 select, e.g. 0x05 OPT IN 2

For the details of Registers, please refer to Camera Register Map which is included in the SDK.
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8.6.8 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. Setting register 0xA41C turns the optical black transfer ON or OFF. The
default condition is OFF.

OB Transfer Mode OFF OB Transfer Mode ON
Normal Scan
1 1392 1 1392 1408
1 1
16 pixels for
Horizontal, &
4 lines for
Vertical
are added.
1040 1044
2/3 Partial
Scan 1 1392 1 1392 1408
1 1
16 pixels for
Horizontal are
694 added
694
1/2 Partial
Scan 1 1392 1 1392 1408
1 1 16 pixels for
horizontal
are added.
520 520
1/4 Partial
Scan 1 1392 1 1392 1408
1 1 16 pixels for
horizontal
260 are added.
260
1/8 Partial
Scan 1 1392 1 1392 1408
1 1 16 pixels for
horizontal is
130 130 added.
V Binning Scan
1 1392 1 1392 1408
1 1 16 pixels for
horizontal is
added.
520 520

Note: The menu for ON or OFF of OB transfer mode is found on the Image Format Control

section of the JAI SDK Camera Control Tool.
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Offset X
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Partial Scan
Pixel Format
Test Image Selector

OB Transfer Mode
E Pulse Generators
CGlock Source
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Full Frame
8 Bit BAYGE
Off

OP22-5-1
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8.6.9 Multi ROl Mode (Multi Region of Interest)
In the trigger mode, a maximum of 5 ROIs located on one ROI2
image can be output by one trigger input. By using this ROI
mode, the data stream can be made smaller. ROI ROI5 3
Each ROI can be overlapped. 1
ROI4
8.7. Operation Mode and Functions matrix
D Shutter | Vertical . . LVAL | Auto Iris
Value Mode Preset / | Binning ScP:r:tr:?r: DRAFT A:‘(')lf' Sync/ output
(Note 1) Program. | (note 2) g Async (Note 4)
0x00 Continuous Yes Yes Yes Yes No Yes
Edge Pre-
0x01 Select Yes Yes Yes No Yes Auto No
(EPS)
Pulse Width
0x02 Control a Il\liggble Yes Yes No Yes Auto No
(Pwc) [3PP
0x04 RCT Yes Yes Yes No Yes Async Yes
Smearless
0x05 EPS (Note 3) Yes Yes Yes No Yes Async No
0x09 Squgghal Yes Yes Yes No No Async No
Delayed
0x17 Readout Yes Yes Yes No Yes Auto No
EPS
Delayed
0x18 Readout Yes Yes Yes No Yes Auto No
PWC

Note 1: Write ID in register address 0xA040 in order to set trigger mode.
Note 2: Vertical Binning is available only for BM-141GE.
Note 3: Smearless EPS modes suppress the upper half of the smear
Note 4: The auto iris output is only effective in vormal scan and vertical binning modes. It is

not available in partial scan mode and draft mode.
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8.8. Special notes for settings

8.8.1 When the image size is changed

If the image size needs to be changed while the image is being captured, stop the image
capturing by pressing “Stop Acquisition”. Then change the value. It is possible to set shutter
values and gain settings while watching the picture on the screen.

8.8.2 When the image is captured

While capturing image, if the frame rate is decreased, please check the packet size. Each
packet includes header information. If the packet size is small, the percentage of header data
vs. image data can become significant in the output rate. Accordingly, the frame rate may be
slower than expected. In this case, it is recommended to set the packet size at a higher value.
Please note that the packet size is not stored, and it is necessary to set it on every start up.
The current frame rate is shown on the bottom of the camera control tool.

| Eev?ce i BOO0OT 4 Li

Ll hnt

Device Yendor Name
Device Wendor Mame fram the Bootzstrap Register

BM-1H1GE 308fps. Timestamp = 15185279322 ticks

8.8.3 Acquisition frame rate

Acquisition frame rate is a function for controlling the rate of image capture in Continuous
mode. The frame rate can be set at full speed, 1/2, 1/4 and 1/8. If a trigger mode is used, it
is strongly recommended to use the full frame rate. Otherwise, the trigger frequency will also
be divided according to the frame rate setting.

Feature Properties | Feature Tree Information

21 Gury = (i Node Info

EH Acquisition and Trigeger Gontrol

Acquizition Mode Continuous
Acquizition Start Puzh to Execute Command ———-3>
Acquizition Stop Puzh to Execute Command ————>

| Acquisition Frame Rate 1505 fps |
shutter hMode Programmable Expozure in lines
Expozure Time Faw 490
Expozure Made Ciantinuous trigger |

=] Analoe Control

Note: The above figure shows an example from a 15.05 fps camera.
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9. Register Map

The table below provides detailed information for the hardware registers used for controlling

the camera and obtaining information on the status of the camera. The content of this
register map is also found in the XML file, as stipulated by the GenlCam standard.

Device Information

Display Name Read / : s es Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
0x0048 Device Vendor Name DeviceVendorName R 32 Manufacture of this device
0x0068 Device Model Name DeviceModelName R 32 Model Name of this device
0x0088 Device Version DeviceVersion R 32 Version of this device
Device Manufacturer Provides extended
0x00A8 Info DeviceManufacturerinfo R 48 manufacturer information
about the device.
0x00D8 Device ID DevicelD R 16 Camera serial number
OX00E8 | Device User ID DeviceUserID RW 16 g;f;ass"gnable string (16
0xA714 FPGA version DeviceFPGAVersion R 4
0xA640 Device Reset DeviceReset W 4 Command=1
OXA1FC | Temperature Temperature R 4 0.0625° step -55°C ~ 150 °C
Image Format Control
Display Name Read / . s Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
0xA400 | Width Max WidthMax R 4 1392 Width max 1392
0xA404 | Height Max HeightMax R 4 1040 Height max 1040
RW Mono CCD(BM-500GE) Mono8
0x01080001 Mono8
0x010C0004 Mono10Packed
0x01100003 Mono0
0x01100005 Mono12
0x010C0006 Mono12Packed
0xA410 | Pixel Format PixelFormat 4 Bayer CCR(BB=500GE)
0x01080009 BayerRG8 BayerRG8
0x0108000A BayerGB8
0x0110000D BayerRG10
0x0110000E BayerGB10
0x01100011 BayerRG12
0x011000112 BayerGB12
RW . i
0xA500 | ROI Mode ROIMode 4 |1tos 1:ROI disable 1
2 to 5: Enable
RW
0xA504 | ROI 1 Width Width 4 8-1392 Width W.Max
RW
0xA508 | ROI 1 Height Height 4 8 - 1040 Height H.Max
RW
0xA50C | ROI 1 Offset X OffsetX 4 0-1384 Horizontal offset 0
RW
0xA510 | ROI 1 Offset Y OffsetY 4 0-1032 Vertical offset 0
RW
0xA514 | ROI 2 Width Width2 4 8-1392 Width 2 W.Max
RW
0xA518 | ROI 2 Height Height2 4 8 - 1040 Height 2 H.Max
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RW
0xA51C | ROI 2 Offset X OffsetX2 0-1384 Offset X2 0
RW
0xA520 | ROI 2 Offset Y OffsetY2 0-1032 Offset Y2 0
RW
0xA524 | ROI 3 Width Width3 8-1392 Width 3 W.Max
RW
0xA528 | ROI 3 Height Height3 8 - 1040 Height 3 H.Max
RW
0xA52C | ROI 3 Offset X OffsetX3 0-1384 Offset X3 0
RW
0xA530 | ROI 3 Offset Y OffsetY3 0-1032 Offset Y3 0
RW
0xA534 | ROI 4 Width Width4 8-1392 Width 4 W.Max
RW
0xA538 | ROI 4 Height Height4 8- 1040 Height 4 H.Max
RW
0xA53C | ROI 4 Offset X OffsetX4 0-1384 Offset X4 0
RW
0xA540 | ROI 4 Offset Y OffsetY4 0-1032 Offset Y4 0
RW
0xA544 | ROI 5 Width Width5 8-1392 Width 5 W.Max
RW
0xA548 | ROI 5 Height Height5 8- 1040 Height 2 H.Max
RW
0xA54C | ROI 5 Offset X OffsetX5 0-1384 Offset X 5 0
RW
0xA550 | ROI 5 Offset Y OffsetY5 0-1032 Offset Y 5 0
0=Full frame
1=2/3
. . 2=1/2
0xA080 Partial scan PartialScan RW 3=1/4
4=1/8
15=Variable
oxA0ss | Variable Partial Scan VariablePartialScanStartLi | o\ 1-1025
Start Line ne
oxA0sC | Variable Partial Scan VariablePartialScanNumO | o\ 2-1032
Num. of Lines fLines
_— : - . 1=Binning OFF
0xA084 | Binning Vertical BinningVertical RW 2-1/2 V Binning Only BM-141GE
0= OFF
0xA094 | Draft Mode DraftMode RW 1= ON Only BB-141GE
0=0OFF
4=H Ramp Scale
5=V Ramp Scale
0xA13C | Test Image Selector TestlmageSeleector RW 6= Moving Ramp Scale 8,9,10 only for BB-141GE
8=Normal Color bar
9=Vertical Color Bar
10=Moving Color Bar
0xA41C | OB Transfer Enable OBTransferEnable RW 0=0OFF  1=ON
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Acquisition and Trigger Control
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Display Name

Read /

Default

Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description g o
RW
0xA604 | Acquisition Mode AcquisitionMode 4 0=Stop 1=Start Acquisition start and stop 0
RW 0=Full speed
1=1/2 speed
0xA414 | Acquisition frame rate AcquisitionFrameRate 4 2-1/4 speed 0
3=1/8 speed
0 = Preset shutter
1= Programmable
exposure in line Sets exposure time for
0xA000 | Shutter mode ShutterMode RW 4 2=Programmable image capture. 1
exposure(us)
3=Auto Exposure
Constantly
0=0ff;
1=1/60
2=1/100
3=1/250;
0xA004 | Preset shutter PresetShutter RW 4 4=1/500; Fixed values for setting 0
5=1/1000; exposure
6=1/2000;
7=1/4000;
8=1/8000;
9=1/10000;
Flexible setting of exposure
time ranging from 64 ps to
0xA008 Exposure Time Raw ExposureTimeRaw RW 4 2 to 1052 (OFF) 66.44 ms using the LVAL 1052
period (L) as increment. 1L
is 32.07us.
Actual exposure time in
microseconds, ps.
0xA018 Exposure Time (us) ExposureTimeAbs RW 4 63 to 33192 ( OFF) The camera will round 33192
value off to match LVAL
increments.
0xA030 | Auto exposure value AutoExposureValue R 4 Exposure time on Auto
exposure mode
00=Continuous trigger
01=Edge pre-select
02=Pulse-width control
04=RCT mode
0xA040 | Exposure Mode ExposureMode RW 4 05=Smearless EPS 0
09=Sequential EPS
17=Delayed EPS
18=Delayed PWC
Analog Control
Display Name Read / . s Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
OxAOAO | Digital Gr DigitalGr RW 4 0 ~ 16384
0xAOA4 | Digital Gb DigitalGb RW 4 0 ~ 16384
0xAOA8 | Digital Red DigitalRed RW 4 0 ~ 16384
O0xAOAC | Digital Blue DigitalBlue RW 4 0 ~ 16384
0xAOBO | Gain Auto GainAuto RW 4 0=OFF 0

1=continuous
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Reference value for AGC as

0xAOB4 | AGC Reference AGCReference RW 4 0 to 8192
well as Auto shutter

0xAOB8 | Gain Auto Balance Once GainAuotBalanceOnce RW 4 Command=0 0

OXAOBC gl:cc: Level Auto Balance CB(laackLevelAuotBalanceOn RW 4 Command=0 0

0xA09C | Analog Fine Tap 2 AnalogFineTap2 RW 4 -64 to 63 0

0xAOC4 | Analog All AnalogAll RW 4 -84 to 341 Master gain level 0

0=Manual or one push
1=Continuous

0xAOCO | Balance White Auto BalanceWhiteAuto RW 4 2=3200K BB-141GE only
3=4600K
4=5600K

0xAODO | Balance White Auto Once | BalanceWhiteAutoOnce w 4 Command=0 0 only

0=Complete
1=Too bright
2=Too dark
3=Timeout error For auto white balance,
0xAOD8 | Status of video processing | StatusOfProcessing R 4 4=Busy Exposure Mode should be
5=Reaching a limit of 0=Continuous.

Feature’s value
6=Inappropriate trigger
mode

0=Full area 1=Upper
left
2=Upper middle
3=Upper right
4=Middle left Block 1~ Block 9
0xAOD4 | AWB Area Enable AWBAreaEnable RW 4 5-Middle middle Image is divided in 9 5
6=Middle right
7=Lower left
8=Lower middle
9=Lower right

0=0FF (Gamma 1.0)
OXAOEC | Gamma Correction GammacCorrection RW 4 1=Gamma 0.45
2=Gamma 0.6

Image Processing

Display Name Read / Default

Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description oy

0xA128 | Blemish Reduction Enable | BlemishReductionEnable | RW 4 |90 0
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Digital 10

m
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Display Name

Read /

Default

Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description g o
0xA600 | Software Trigger 0 SoftwareTrigger0 RW 4 Oto1
0xA644 | Software Trigger 1 SoftwareTrigger1 RW 4 Oto1
0xA648 | Software Trigger 2 SoftwareTrigger2 RW 4 Oto1
0xA64C | Software Trigger 3 SoftwareTrigger3 RW 4 Oto1
Line Selector LineSelector
0xBO60 Camera trigger 0 CameraTrigger0 RW 4
0xBO64 Liner Selegtor LineSelect.or RW 4
Camera Trigger 1 CameraTrigger1 Line Source
Line Selector
0xB070 GPIO Port 1(TTL Out 1) GPIO_Port1 RW 4 127:OFF
Line Select 0:LVAL
ine Selector 1:DVAL
0xB074 GPIO Port 2(TTL Out 2) GPIO_Port2 RW 4 . 2FVAL
Line Selector Line Source 3:EEN
0xB078 | GPIO Port 3(Optical Out GPIO_Port3 RW 4 Bit31 - Bit25 4:GPIO_PortIn1(Opt In1)
1) 5:GPIO_PortIn2(Opt In2)
Line Selector oA 6: GPIO_PortIn3(TTL In)
0xBO7C | GPIO Port 4(Optical Out | GPIO Port 4 RW 4 | Bitz4:Line Inverter 7: GPIO_PortIn4(LVDS In)
O=False (Active High) X .
2) B R 12:Software Trigger 0
1=True(Active Low) . 7
i 13: Software Trigger 1
0xB090 Line Selector PulseGeneratorQ RW 4 14: Sof Tri 2
Pulse Generator 0 : Software Trigger
0 15: Software Trigger 3
Line Selector 16:Pulse Generator 0
0xB094 Pulse Generator 1 PulseGenerator1 RW 4 17-Pulse Generator 1
Line Selector .
0xBOAO TimeStamp Reset TimeStampReset RW 4
Line Selector
0xB0A4 Sequence Table Reset SequenceTableReset RW 4
Pulse Generator
Display Name Read / < — Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
RW 0x000 Bypass
0x001 Divide by 2
0xB004 | Clock Pre-scaler ClockPreScaler 4 0x002 Divide by 3 0
| |
OxFFF Divide by 4096
RW i
0xB008 | Pulse Generator Length 0 | PulseGeneratorLengthO 4 1~1048575 Defines the length of the 1
counter 0
Pulse Generator Start PulseGeneratorStartPoint RW Defines the starting point
0xB0OC Point 0 0 4 0~1048574 of the counter 0 0
RW i
0xB010 Pulse Generator Repeat PulseGeneratorRepeatCou 4 0-255 Defines the repeat count of 0
Count 0 nt0 the counter 0
Pulse Generator End . RW Defines the end point of
0xB014 Point 0 PulseGeneratorEndPoint0 4 1~1048575 the counter 0 1
RW
0 :Free Run
1:High Level
0xB018 Clear Mode for the Pulse PulseGeneratorClear0 4 2: Low Level 0
Generator 0 -
4: Rising Edge

8: Falling Edge
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RW i
0xBO1C | Pulse Generator Length 1 | PulseGeneratorLength1 4 1~1048575 Eg::tisrzhe length of the 1
Pulse Generator Start PulseGeneratorStartPoint RW Defines the starting point
0x8020 Point 1 1 4 0~1048574 of the counter 1 0
RW i
0xB024 Pulse Generator Repeat PulseGeneratorRepeatCou 4 0-255 Defines the repeat count of 0
Count 1 nt1 the counter 1
Pulse Generator End . RW Defines the end point of
0xB028 Point 1 PulseGeneratorEndPoint1 4 1~1048575 the counter 1 1
RW
0 :Free Run
1:High Level
0xB02C Clear Mode for the Pulse PulseGeneratorClear1 4 2: Low Level 0
Generator 1 o s
4: Rising Edge
8: Falling Edge
Sequence Acquisition Mode
Display Name Read / . s Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
Sequence Selector Val
0=Sequence 1
1=Sequence 2
2=Sequence 3 Sequence Selector value is
3=Sequence 4 the INDEX for each
Sequence Selector SequenceSelector
4=Sequence 5 sequence,
5=Sequence 6
7=Sequence 8
8=Sequence 9
9=Sequence 10
Sequence Exposure Time SequenceExposureTimeRa shutter value Base Address
Raw w RW 4 2 to 1052 INDEX=0 to 9 1052
0xC000 (Base Address + Index *4)
Sequence Master Gain Gain value Base Address
0xC078 R q SequenceMasterGain RW 4 -170 to 700 INDEX=0 to 9 0
aw *
(Base Address + Index *4)
RW 4 ROI width value Base
. . Address Width
0xCOFC | Sequence ROI Size X SequenceROISizeX 8-1392 INDEX=0 to 9 max
(Base Address + Index *4)
RW ROI Height value Base
- . Address Height
0xC124 | Sequence ROI Size Y SequenceROISizeY 4 8 - 1040 INDEX=0 to 9 Max
(Base Address + Index *4)
RW ROI H Offset value Base
Address
0xC14C | Sequence ROI Offset X SequenceROIOffsetX 4 0-1384 INDEX=0 to 9 0
(Base Address + Index *4)
RW ROI V Offset value Base
Address
0xC174 | Sequence ROI Offset Y SequenceROIOffsetY 4 0-1032 INDEX=0 t0 9 0
(Base Address + Index *4)
Sequence repeat count
Repeat Count in Each SequenceRepeatCountInE value Base Address
OXCI9C | grep achStep RW |4 | 0t0255 INDEX=0 to 9 0
(Base Address + Index *4)
RW
0xA30C | Save Sequence Settings SequenceSaveCommand 4 1 only Save sequence 1
. RW
0xCOF0 | Reset Sequence Settings SequenceResetCommand 4 1 only Sequence reset 1
iti RW
0xCOF4 Ziﬂunince Repetition SequenceRepetitions 4 0 to 255 Sequence repeat count 0
RW 4
0xCOF8 | Last Sequence SequenceEndingPosition 1to 10 Last sequence number 1

setting
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GigE Transport Layer
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Display Name Read / 5 N Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
0xA418 | Payload size PayloadSize R 4 ?et“”‘ image size of 1
rame
GigE Major Version GevVersionMajor Version of the GigE 0001
0x0000 R 4 Standard to which the
GigE Minor Version GevVersionMinor device is 0000
compliant.
Is Big Endian GevDeviceModelsBigEndia 0O:Littel-endian 1
0x0004 g n R 4 1:Big-endian 0O:Little endian 1:Big endian
Character set g:tv DeviceModeCharacter 0:Unknown ,1:UTF-8 1:UTF-8 1
0x0008 | MAC address GevMacAddress R 4 Upper 4 bytes of the MAC
address
0x000c MAC address GevMacAddress R 4 Lower 4 bytes of the MAC
address
GevSupportedIPConfigura
Support LLA tionLLA Bit 31: persistent Bits can be OR-ed. All other
GevSupportedConfigurati A bits are reserved and set to
0x0010 | Support DHCP onDHCP R 4 E}: gg; E'L"ACP 0. DHCP and LLA bits must | AL True
Support Persistent IP GevSupportedConfigurati ’ be on.
PP onPersistentIP
Current IP configuration GevCurrentIPConfiguratio
LLA nLLA Bit 31: persistent Bits can be OR-ed. LLA is LLA is
0x0014 gl:llgsnt IP configuration gg;%l;rrenthConﬁguratlo RW 4 Bit 30: DHCP always activated and is always
Bit 29: LLA t
Current IP configuration GevCurrentIPConfiguratio k read only. rue
Persistent IP nPersistentIP
0x0024 Current IP address GevCurrentIPAddress R
0x0034 Current Subnet Mask GevCurrentSubnetAddress | R
0x0044 | Current Default Gteway aG;"C“”e”tDefa““GateW R 4
File extension .XML
indicates uncompressed
0x0200 First URL GevVFirstURL R 512 text file. File extension
.ZIP indicates compressed
using ZIP.
0x0400 Second URL GevSecondURL R 512
Indicates the number of
0x0600 Number Of Interfaces GevNumberOfinterfaces R 4 g:ysmal network interfaces
this device.
0x064C | Persistent IP Address GevPersistentIPAddress RW 4 Valid if Persistent IP is 0xCOAB64
enabled 01
0x065C | Persistent Subnet Mask GevPersistentSubnetMask | RW 4 Valid if Persistent IP is OXFFFFFF
enabled 00
0x066C Persistent Default GevPersistentDefaultGate RW 4 Valid if Persistent IP is 0x000000
Gateway way enabled 00
0x0900 | Message Channel Count GevMessageChannelCount | R 4 number of available 1
message channel
0x0904 | Stream Channel Count GevStreamChannelCount R 4 zrl:;?meerl of available stream 1
Supported Optional GevSupportedOptionalCo Bit 31:multipl d
Commands EVENTDATA | mmandsEVENTDATA Bt 30:WRITEMEM
Supported Optional GevSupportedOptionalCo Bit29: . - .
Commands EVENT mmandsEVENT PACKETRESEND Trgs ‘St? capﬁ!mrl:ty reglfs:ﬁr
supported Optional GevSupportedOptionalCo Bit 28:EVENT Lr:)r:-criigzgavtvo;; Gc\)/nCeP0 ©
0x0934 gg;mgnds PACKET mmandsPACKETRESEND R 4 E:: %?S:gl\'/ig{\ILEATA commands are supported
o o by this
Supported Optional GevSupportedOptionalCo Bit 0:User defined name dZvice.
Commands WRITEMEM mmandsWRITEMEM
Supported Optional GevSupportedOptionalCo ?i_fralse
Commands Concatenation | mmandsConcatenation =lrue
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0x0938 Heartbeat Timeout GevHeartbeatTimeout RW 0 ~4294967295 15000
In milliseconds. Internally,
GevTimestampTickFreque the heartbeat is rounded
0x093C R -
ncy - - according to the clock used
Timestamp tick
o for heartbeat.
Timestamp Tick frequency 1s 0 if
Frequenc timestamp is not 64-bit value indicating the
q y supported. number of timestamp clock
0x0940 GevTimestampTickFreque R thk.S in 1 second. This 0
ncy register holds the most
significant
bytes.
Timestamp control Latch GevTimestampcontrolLat Command 2 T.h]S' rgglster holds the least
ch significant bytes.
0x0944 GevTimestampcontrolRes W Used to latch the current 62500000
Timestamp control Reset ot p Command 1 timestamp value. No need
to clear to 0.
Latched value of the
0x0948 GevTimeStampValue R High timestamp (most significant
. . bytes)
Timestamp Tick Value Latched value of the
0x094C GevTimeStampValue R Low timestamp (least significant
bytes)
0:Disconnect
0x0AQ0 Control Channel Privilege GevCCP R 15Excluswe con'trol channel privilege 0
Feature 2:Control register
3:Exclusive Control
0x0B0O | Message Channel Port GevMCPHostPort R message channel port 0
register
Message Channel message channel
0x0B10 Destination Address GevMCDA R destination address register
0x0B14 Messagg C.hann.el GevMCTT R message channel transfer 300
Transmission Timeout timeout: ms
0x0B18 Message Channel Retry GevMCRC R message channel retry 2
Count count
0x0D00 | Stream Channel Port GevSCPHostPort R primary stream port
register
The device will fire one
test packet of size
0xDO4 | Fire Test Packet GevSCPSFireTestPacket | RW ; specified by the packet
size. The don’t fragment
bit of IP header must be set
for this test packet.
primary stream channel
. . - packet size register/
Packet Size GevSCPSPacketSize 1428 ~16384 packet size includes IP, 1428
UDP&GVSP Header
0x0D04 This bit is copied into the
RW “don’t fragment” Ebit of IP
O=False header of each stream
0x0D04 | Do Not Fragment GevSCPSDoNotFragment B packet. It can be used by 1
1=True e
(cont.) the application to prevent
IP fragmentation of packets
on the stream channel.
Set the delay in between
0x0D08 | Packet Delay GevSCPD RW 0 125000 packets 0
Strem Channel primary stream channel
0x0D18 Destination Address GevsSCDA R destination address register
Event Indicate event message on
0xA610 | GEV_EVENT_TRIGGER GevEventTrigger RW Bit31:Gev Event Trigger message channel if it is

Enabled

Bit30:Gev Event Start

enable
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Event 4 Of Exposure
GEV_EVENT_START_OF_E | GevEventStartOfExposure | RW Bit29:Gev Event End Of
xpsoure enabled Exposure
Event 4 Bit28:Gev Event Start
GEV_EVENT_END_OF_EXP | GevEventEndOfExposure RW Of Transfer
OSURE Enabled Bit27:Gev Event End Of
Event 4 Transfer
GEV_START_OF_TRANSFE | GevEventStartOfTransfer | RW Bit26:Gev Event Trigger
R Enabled Error
Event 4
GEV_END_OF_TRANSFER GevEventEndOfTransfer RW
Enabled
LUT Controls
Display Name Read / . s Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description G
0xA200 | LUT Enable LUTEnable R 4
0xD000 .
| LUT Value LUTValue[Red] R 4 1024 ~ 16384 D000 to D3FC is LUT 4096
" Index(0 to 255)
0xD3FC
User Sets
Display Name Read / . s Default
Address (JAI Control Tool) GenlCam name Write Size | Value / Range of value | Description value
1=User area1l Allows use to save all
0xA300 UserSet Save UserSetSave W 4 2=User area2 camera settings. Last 1
3=User area3 used area number
becomes new default.
O=Factory area
1=User area1l Allow the user to recall
0xA304 | UserSet Load UserSetLoad w 4 2=User area2 all camera settings. 0
3=User area3
When receiving
following commands,
0xA308 | UserSet Selector UserSetSelector RW 4 store the parameters Check the used data, 0
O=Factory or1=User
0xA300
0xA304
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10.External Appearance and Dimensions
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11.Specifications

11.1 Spectral response
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11.2 Specification table

Specifications

BM-141GE | BB-141GE

Scanning system

Progressive scan

Frame rate full frame

30.12 frames/sec. Progressive (1052 lines/frame)

Pixel clock 58 MHz

Line frequency 31.693 kHz (1H =31.551 ps) (1830 pixel clock/line)

CCD sensor 2/3 inch Monochrome ICX285AL | 2/3 inch Bayer Color ICX285AQ
Sensing area 8.98 (h) x 6.7 (v) mm 2/3 inch diagonal

Cell size 6.45 um (h) x 6.45 pum (v)

Active pixels

1392 (h) x 1040 (v)

Pixels in video output.
Full Scan
2/3 partial Scan
1/2 partial Scan
1/4 partial Scan
1/8 partial Scan
Variable Partial Scan
Vertical Binning
Draft

Region-of-interest (ROI)

H =31.693 kHz
H=31.693 kHz

1392 (h) x 1040 (v) 30.12 fps.
1392(h) x 694 (v) 41.05 fps
1392 (h) x 520 (v) 50.06 fps. H = 31.693 kHz

1392(h) x 260 (v) 74.57 fps. H = 31.693 kHz

1392 (h) x 130 (v) 98.73 fps. H = 31.693 kHz

Start line from 1 to 1025, height(lines) from 8 to 1032

1392 (h) x 520 (v) 50.18 fps. H =26.447kHz ( BM-141GE only))
1392 (h) x 260 (v) 101.17 fps. H =27.128 kHz (BB-141GE only)

User definable memory read-out
Note: Partial scan cannot be used with Vertical Binning or Draft mode

Sensitivity on sensor (minimum)

0.03 Lux (Max. gain, Shutter OFF, 50%| 0.2 Lux (Max. gain, Shutter OFF,50%
video ) Green, w/IR cut filter)

S/N ratio

More than 58 dB (0dB gain, standard temp.)

Digital Video output

GigE Vision Compliant
BAYRG8,BAYGB8,BAYRG10,BAYGB10
BAYRG12, BAYGB12

GigE Vision Compliant
Mono8,Mono10,Mono10_Packed
Mono 12, Mono12_Packed

White Balance

Manual/One push
Continuous Auto (3200K to 9000K)
Preset (3200K,4600K,5600K)

n/a

Iris video output. Analog

0.7V p-p, enabled by internal switch

Gain

Manual / AGC : -6 to +24 dB (1 Step 0.0358 dB)

Blemish Correction

ON / OFF

LUT (Look Up table)

OFF: y=1.0 ON: y=0.45, LUT ( 256 points)

Synchronization

Internal/external hardware trigger via GPIO. SW trigger via GigE Vision.

GPIO Module
Input/output switch
Clock Generator ( One)
Pulse Generators ( Two)

Configurable 16-in / 12-out switch
12-bit counter based on Pixel clock
19-bit counter programmable for length, start point, stop point, repeat

Hardware Trigger modes

Edge Pre-Select , Pulse Width Control, RCT, Frame Delay and Sequence

Smearless mode

Available for EPS (Async)

OB area transfer mode

ON / OFF

Event message

SYNC / ASYNC mode ( Trigger mode status when exposure starts )
Exposure start, Exposure end, Trigger IN, Video start, Video end

Electronic Shutter
Preset Shutter speed
Programmable exposure
Exposure Time (Abs)
Exposure Auto continuous
Pulse Width

OFF(1/30) and 1/60 to 1/10,000 in 9 steps
2L(63ps) to 1052 L ( 33.19 ms) in 1L steps
psec - user definable. Same range as PE
64L to 1052L (1/500s to 1/30s)

63 ps to 2 sec.
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Specifications BM-141GE \ BB-141GE
Control interface Register based. GigE Vision / Genlcam compliant
Functions controlled via GigE Shutter, Gain, Black Level, Trigger mode, Readout mode,
Vision Interface GPIO setup ,ROI ( Genlcam mandatory functions )
GIE Vison Seaming Coniol | s s e e, et s e
Indicators on rear panel Power, Hardware trigger, GigE Link, GigE activity
-40°C to +65°C
Operating temperature (Some reduced performance may occur when
operating outside the standard -5°C to +45°C range)
Humidity 20 - 90% non-condensing
Storage temp/humidity -50°C to +70°C/20% to 90 % non-condensing
Vibration 10G (20Hz to 200Hz, XYZ)
Shock 70G
Regulatory CE (EN61000-6-2 and EN61000-6-3), FCC part 15 class B, RoHS, WEEE
Power 12V DC £ 10%. 5.1 w
Lens mount . C-mount
Rear protrusion on C-mount lens must be less than 10.0mm
Optical Low Pass Filter Built in (Only for BB-141GE)
Dimensions 55 x55x55 mm (HxW xD)
Weight 230 g | 230 g

Note1: When Gain is set at -4.5db to -6dB, the linearity of the video output may be
deteriorated around 100% video output level. Please confirm the output level characteristics
when -4.5dB to -6dB gain is set.

In order to get specified performance, approx. 30 minutes pre-heating is required.

Above specifications are subject to change without notice
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12.Appendix

12.1. 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.

12.2. Typical Sensor Characteristics

The following effects may be observed on the video monitor screen. They do not indicate any
fault of the camera, but are associated with typical sensor characteristics.

V. Aliasing
When the camera captures stripes, straight lines or similar sharp patterns, a 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 to use
sea shipment instead of air transportation in order to limit the influence of cosmic rays on the
camera.

Pixel defects/blemishes may also 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.

12.3. 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
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work should be done in a dust free environment. Do not touch any of the optical surfaces of
the camera or the lens.

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

12.5. References

1. This manual for BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1 can be downloaded from
www.jai.com

2. Datasheet for BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1 can be downloaded from
www.jai.com

3. Camera control software can be downloaded from www.jai.com
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Month/Year

Revision

Changes

1.0

New issue
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User's Record

Camera type: BM-141GE, OP22-5-1 / BB-141GE, OP22-5-1
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 ’;’L’Ze (toll-free) +1 800 445
Fax +45 4491 8880 Fax +81 45 440 0166

Phone +1 408 383 0300

@
Visit our web site at www.jai.com @
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