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1 System Requirements

» "Windows XP SP2 and later (x86/x64)", "Windows Vista (x86/x64)", "Windows7 (x86/x64)", and "Linux" operating
systems are supported.

» There are some cautions when using Intel Core i3, i5, or i7 CPUs. Refer to "4. Usage Cautions for Computers
Using Intel Core i3, i5, i7 CPUs" in the Startup Guide for more details.

» When RGB8 (full frame rate output) output format is used for the color camera, a PCI slot Genll or later is
required.

» Be sure to use StCamSWare software Ver.3.01 or later.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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2 Connector Specifications

1/0 Connector

USB Connector

2.1 USB Connector

» USB 3.0 micro-B type

2.2 I/O Connector

HR10A-7R-6PB (Hirose) or equivalent

This connector is for input triggers and output signals.

Use HR10A-7P-6S (Hirose) or equivalent for the cable side.

Pin number 6 “IO_Vcc” is provided to provide as a power source for the output signal circuits (refer the
schematic diagrams on page 10 and 11) and this is not the power supply input for the camera itself.
This +5V does not affect the voltage of output signals.

V.V VYV

Pin Assignment

Pin No. Signal Name IN/OUT Voltage
Low High

1 (IO_GND) - ov
2 Output 2 (103) ouT 0.8 Vor less +3t0 +26.4 V @ @
3 Output 1 (102) ouT 0.8 Vor less +3t0 +26.4 V @ @
4 Input 2 (101) IN 0.7V or less +1.7t0 +5V @ @
5 Input 1 (100) IN 0.7V or less +1.7t0 +5V
6 (10_VCC) - +3 to +26.4Vdc

[Back Side]

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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3 Input/ Output Signal Specifications

3.1 Input Signals
3.1.1 Input Signal Functions (Refer also the timing charts on page 43through 48)

> By using the software, the following input functions can be assigned on “Input 1 (Pin No. 5)” and “Input 2

(Pin No. 4)"of the 1/O connector.
» When you select “Trigger” or “Sub-Trigger”, specify the polarity of the signal according to the input you

provide.
Function No. Function Name Polarity
1) Disabled (Default) -
2) General Input -
3) Trigger Input Positive or Negative
4) Sub-trigger Input Positive or Negative
1) Disabled

The input pins are disabled with this setting.

2) General Input
User can read the status of the input pins with this setting.

3) Trigger Input

Trigger input signal is assigned on the input pins with this setting. The trigger signal functions in the
“Edge Preset Mode”. In the “Start and Stop Trigger Mode”, this functions as a “Start Trigger”.

4) Sub-trigger Input
Sub-Trigger input signal is assigned on the input pins with this setting. This input functions as “Stop
Trigger”in the “Start and Stop Trigger Mode”.
3.1.2 Input Signal Requirements
» Input Signal / Input Voltage: 0 to 5V

> Input Signal / Voltage Level

High Level: 1.7V (min.)
Low Level: 0.7V (max.)

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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3.1.3 Input Signal Circuit

internal power is applied

SNTALVC2G241YZPR (TI) 100 ohm

INPUT <:|—w—<]—n—w—'—e:‘::| USER INPUT

-

CUS03 (Toshiba)

GND ™

|

|

|

|

|

|

|

|

|

|

|

I "
| > 10k ohm
|

|

|

|

|

|

|

| ™ |O_GND
|

|

|

3.1.4 Input Signal Circuit Examples
CAMERA
internal power is applied MAX 5V
SN74LVC2G241Y ZPR (Tl) 100 ohm —‘7
INPUT WA <|I < USER INPUT
:E 10k ohm ‘L
10_GND
1 N 2
CUSO03 (Toshiba)
™
GND
10_GND
CAMERA
MAX_5V

internal power is applied

SN74LVC2G241YZPR (TI) 100 ohm
INPUT

Tr

< 10k ohm USER INPUT

1 2
N I0_GND
CUSO03 (Toshiba)

w
GND

10_GND

*The voltage applied on “input 1” and “input 2” must be less than or equal to 5V, the absolute maximum input
voltage.

STC-MBA5SMUSB3/MCA5MUSB3
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3.2 Output Signals

3.2.1

1)

2)

3)

4)

5)

6)

7)

8)

Output Signal Functions (Refer also the timing charts on page 43through 48)

Using the software, the following functions can be set on “Output 1” and “Output 2" of the I/O connector.

The polarity of Trigger Output Programmable, Trigger Output Loop Through, Exposure End, CCD Read
End Output, Strobe Output Programmable, Strobe Output Exposure and Trigger Valid Out is selectable.

Negative Polarity is recommended to reduce the timing delay due to open collector output.

Open Collector Output

Function No. Function Name Polarity
1) Disabled (Default) -
2) General Output -
3) Trigger Output Programmable Positive or Negative
4) Trigger Output Loop Through Positive or Negative
5) Exposure End Positive or Negative
6) Read End Output Positive or Negative
7) Strobe Output Programmable Positive or Negative
8) Strobe Output Exposure Positive or Negative
9) Trigger Valid Out Positive or Negative
Disabled

The output pins are disabled with this setting.

General Output
User can change the status of the output pins with this setting.

Trigger Output Programmable
Very similar to “Trigger Output Loop Through” below. However, with this setting, you can add delay time.
Use “Output Pulse Delay” for this setting.

Trigger Output Loop Through
Trigger input signal is looped through as output signal with this setting.

Exposure End
The output signal is enabled when the first line exposure ends.
("Trigger Out Delay" and “Trigger Pulse Width" setting are applied.)

Read End Output
The output signal is enabled when video data readout completes.
("Trigger Out Delay" and “Trigger Pulse Width" setting are applied.)

Strobe Output Programmable
Very similar to “Strobe Output Exposure” below. However, with this setting, you can add delay time on
start and end. Use “Strobe Start Delay” and “Strobe End Delay” for the settings.

Strobe Output Exposure
The synchronized output of first line exposure is output.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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9) Trigger Valid Out
With the positive polarity setting, high status indicates that the input trigger signal is acceptable. This
signal becomes low from the exposure start to the end of image output.
With the negative polarity setting, low status indicates that the input trigger signal is acceptable. This
signal becomes high from the exposure start to the end of image output.
¥ *Because this camera is a rolling shutter type, the exposure start timing of each line is not simultaneous.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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3.2.2 Output Signal Electronic Characteristics

This output signal can be used as a reference signal to send trigger signal into the camera. When the
signal is enabled (high at positive and low at negative polarity), the trigger input is permitted.

»  Output Signal : Voltage Level

High Level: Power Input of the I/O Connector (+3 ~ +26.4 V)
Low Level: Smaller than 0.8 V

»  Output Signal : Pulse Duration Requirements
Depending on the voltage applied on 10_Vcc (+3.0 to +26.4Vdc)
Some of the pulse width of the output signals can be programed by the software. Consider the circuit
delay characteristics shown below and put enough margin for the setting.

»  Output Signal : Response Timing

The response timing shown below is a reference value measured without an eternal resistance.

INTERNAL SIGNAL

....................................

USER OUTPUT

I0_VvCC
3.3[V] 5.0[V] 12[V] 24|V
Td 2.00 [us] 1.82 [us] 1.66 [us] 1.60 [us]
Tr 0.82 [us] 0.84 [us] 1.16 [us] 1.44 [us]
Ts 0.50 [us] 0.56 [us] 0.56 [us] 0.70 [us]
Tf 0.56 [us] 0.66 [us] 1.16 [us] 2.04 [us]

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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3.2.3 Output Signal Circuit

P T T T T T T oo T T T oo T oo mo oo " I0_VCC

= 22k ohm

—————w—— 1 [ ™ USEROQUTPUT

100 ohm

OUTPUT [ Wt s (Robm)

1”2

CUS03 (Toshiba)

AN

‘J“‘- 10_GND

GND "™
| o o e L L e e e e e e e e e e e e e e e e e o
3.2.4 Output Signal Circuit Examples
CAMERA
10_VvCC
= 22k ohm
A > USER ouTPUT

100 ohm

ouTPUT [ >—W K DTC144EM (Rohm)

GND

1 N 2
CUS03 (Toshiba) l\

10_GND

*The voltage applied on “IO_VCC” must be within the range of +3V to +26.4V.

STC-MBA5SMUSB3/MCA5MUSB3
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USER_VCC

CAMERA

AAA

N.C 3 ——{ > USER OUTPUT

10 VCC
X v [

2 22k ohm

A
W

100 ohm <

USER_Ic
OUTPUT D—W—K DTC144EM (Rohm) -

1 ” 2
CUSO03 (Toshiba) L

I0_GND USER_GND

GND

When 10_Vcc has no connection, the circuit operates as an open collector output.
*The voltage applied on “l02” and “I103” (USER_VCC) must be less than or equal to 26.4V.
*The incoming current to “102” and “IO3” (USER_Ic) must be less than or equal to 15mA.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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4 CameraFunctions

This section will explain camera functions and settings using the StCamSWare software.
Open the settings screen by going to [Setting] from the StCamSWare [Option] menu.

There is a simplified setting screen and an advanced setting screen. From the simplified setting screen, you can adjust
the Gain setting, Mirror Image mode setting, Gamma setting, Sharpness (edge enhancement) setting, White Balance
setting, and Hue/Saturation setting. The items that can be set differ depending on whether the color or monochrome type
is used.

From the advanced setting screen, you can adjust the Gain setting, Gamma setting, Sharpness (edge enhancement)
setting, Scan Mode setting, Still Image Pixel Format setting for saving images, Color Interpolation setting, Mirror Mode
setting, Rotation mode setting, and more. The items that can be set differ depending on whether the color or
monochrome type is used.

With this camera, it is possible to use a combination of hardware trigger functions and software trigger functions.

With the StCamSWare software, for simple operation confirmation, you can set the operation mode (Free Run / Trigger),
trigger mode (Edge Preset, Pulse Width, Start/Stop), IO pins, delay time, output signals, and more from the hardware
trigger function setting screen.

From the software trigger function setting screen, you can set the operation mode (Free Run / Trigger), trigger mode (Edge
Preset, Start/Stop), delay time, transmission for the camera trigger signal, and more.

When using the trigger function with the actual application, refer to the sample program "StTrgDisplay***.exe" included in
the TriggerSDK CD-ROM. ("***" differs depending on the development environment (e.g.: VB6, VC6).)

Regarding the usage methods for the StCamSWare software other than for trigger function settings and I/O function
settings, refer to the software manual.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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4.1 Gain and Shutter Settings
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You can set the brightness of the image by adjusting the gain and shutter (exposure) of the camera. Settings can be
made from the [Property 1] tab of the simplified setting screen, or from the [Gain/Shutter] tab of the advanced setting

screen. Setting values are linked.

rm StCamSWare(x64)[0:7] I = | ffie StCamSWare(x64)[0:7] o =
Property 1 | Property 2| Gain/Shutter | whiteBalance [ v | Color | Color Gamma | Trigger [10 [ <[>
— oo dBHuE ALC Mode: [Fixed Shutter / AGC OFF -
Shutter: 71.1[ms] [ Fed Gain: I 0 %1.00(0.00 dB)
Fixed Shutter: [ 0 71.1[ms]
[ 1220 [ yro0 || w0 | ys0 |
B EEREER RESET |
127
Mirror Image: [OFF(NormaI} -
0
63
1
—_— 1043
Digital Gain: 1} 54 x1.00
|
[ ok || saes):. || Load).. [ Ressitr) | Advanced]_l [ ok | save(s).. | toadw).. | Resett®) |[  simpla |

There are four combinations of Gain (analogue) and Shutter that can be set, which are "Fixed Shutter / Fixed Gain",
"Auto Shutter Control / Fixed Gain", "Fixed Shutter / Auto Gain Control (AGC)", and "Auto Shutter Control / Auto Gain
Control (AGC)". From the [Property 1] tab of the simplified setting screen, you can switch the Gain and Shutter between
Fixed and Auto by placing a check in the "Auto" check box on the right side. From the [Gain / Shutter] tab of the advanced
setting screen, you can select one of four combinations for the [ALC Mode] (*1). Depending of the selected combination,
"Fixed Gain", "Fixed Shutter", "Target Brightness", "AGC Range", and "Shutter Range" become enabled for setting.

@ "Fixed Shutter / Fixed Gain"

Both the shutter and gain can be set by the user. Set the "Fixed Gain" and "Fixed Shutter" to the desired value.

@ "Auto Shutter Control / Fixed Gain"

The shutter is controlled automatically, and gain can be set by the user. Use "Target Brightness" to set the image
brightness you want to maintain, and use "Shutter Range" to set the operation range for the auto shutter. Set the

"Fixed Gain" to the desired value.

@ "Fixed Shutter / Auto Gain Control (AGC)"
The shutter is set by the user, and gain is controlled automatically. Set the "Fixed Shutter" to the desired value. Use
"Target Brightness" to set the image brightness you want to maintain, and use "ACG Range" to set the operation

range for the auto gain.

@ "Auto Shutter Control / Auto Gain Control (AGC)"
Both the shutter and gain are controlled automatically. Use "Target Brightness" to set the image brightness you want

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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to maintain, and use "Shutter Range" and "AGC Range" to set the operation range for the auto shutter and auto gain.

For Gain, there is analog gain and digital gain. Analog gain is controlled by "Fixed Gain" and "Auto Gain Control
(AGC)". The setting range for both is 0 to 26.97dB. Digital gain can be set using "Digital Gain" at the bottom of the [Gain /
Shutter] tab from the advanced settings screen. The setting range is 0 to 12.04dB. When analog gain and digital gain are
set to the maximum, it becomes the maximum gain value that can be set for the camera. When the gain is set to a high
value, dark images become bright, but noise becomes more obvious.

The setting range for the shutter differs according to the Scan Mode. For full scan, the setting range is 32us to 38s (*2).
When the value is set higher than the number of vertical lines in the image, the frame rate will decrease.

The setting range for "Target Brightness" is 0 to 255. When a low value is set, the image becomes dark, and when a high
value is set, it becomes bright.

The setting range for "AGC Range" is 15 to 63.
*1: ALC is an abbreviation for Auto Luminance Control. Auto shutter control works to maintain the set target brightness for
the image. Auto gain control (AGC) works to maintain the set target brightness for the image when there is low luminance.

*2: When the StCamSWare software is not used, but pulse width trigger mode is used with an external trigger, there is no
maximum.

STC-MBA5SMUSB3/MCA5MUSB3
User's Guide Rev. 1.02
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4.2 Gamma, Sharpness, and Digital Clamp Settings

With Gamma Mode, gamma correction can be performed for the brightness of the displayed image. With Sharpness
Mode, edge enhancement of the displayed image can be set. With Digital Clamp, it is possible to set the offset for the black
level of the displayed image. These settings can all be made from the [Y] tab of the advanced setting screen.

rm StCamSWare(x64)[0:7] I . S
| Gain/Shutter | Wh'rteBalance| Y |C0|0I’ I Color Gamma I Trigger | 10 | Dt 1"
Gamma Mode: [oFF -

100
Gamma[Camera]: 0 i OFF
Sharpness Mode: |OFF -
0
0
Digital Clamp: 0 168
[ ok || save(s).. || Load().. | Reset®w) | simple |

With Gamma correction, you can select whether to perform processing by the camera or by the computer. When
[Gamma Mode] is used, processing is handled by the computer. It can be set in the range from 0.01 to 5.00 in increments
of 0.01 . When "Reverse" is selected, gamma correction is performed for images with inverted brightness. When [Gamma
[Camera]] is used, processing is handled by the camera. It can be set in the range from 0.1 to 4.0 in increments of 0.1. In
both cases, it is OFF when set to "0", and the set value becomes 1. When processing is handled by the computer, the
frame rate may decrease.

m Example Settings
For a display gamma of 2.2, when it is set to 2.2, the gamma after correction becomes 1. Set [Gamma Mode] to 220, and
set [Gamma [Camera]] to 22.

When [Sharpness Mode] is turned ON, it becomes possible to set the "Sharpness Gain" and "Sharpness Coring".
[Sharpness Gain] allows you to adjust the degree of enhancement. It can be set in the range from 0 to 50 in increments of
0.1. The smaller the value, the weaker the degree of enhancement, and the larger the value, the stronger the degree of
enhancement. [Sharpness Coring] allows you to control enhancement for fine edges. It can be set in the range from 0 to
255 in increments of 1. When the value is small, the enhancement process is performed for fine edges including noise, and
when the value is large, enhancement is applied to larger edges.

STC-MBA5SMUSB3/MCA5MUSB3
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[Digital Clamp] can be set in the range of 0 to 255. When this value is smaller than the default value of 128, the set
value is subtracted for the image black level, and when it is higher, it is added. When this is set to "0", the black level for
light blocking status becomes "0". For 12 bits, the lower 8 bits are set, so for 12-bit output, the set value is 1, and it
becomes 1 addition/subtraction. For 10-bit output, the set value is 4, and it becomes 1 addition/subtraction, and for 8-bit
output, the set value is 16, and it becomes 1 addition/subtraction.

STC-MBA5SMUSB3/MCA5MUSB3
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4.3 Scan Mode Settings

It is possible to set the camera output image size, and set binning / skipping. These settings can be made from the
[Other] tab of the advanced setting screen.

rm StCamSWare(x64)[0:7] ‘.
Color Gamrma | Trigger | 10 | Defect Pixel Correc-tion | EEPW‘ Other | il
Scan Mode:
[Normal v]
0
0
2592
1944
1/1 1/1
OFF
V Blanking For FPS: [} 0
14.05 FPS
Still Image Pixel Format:
i (BGR24 -
Color Interpolation: [Bilinear =
Mirror Mode: [oFFiNormal) ,]
Rotation: [Normal ,]
Display Mode: [GDI v] %
ok || save().. || Loadw.. | Reset®) | smpe |

Eleven different settings can be selected from [Scan Mode].

@ "Normal"
A full resolution (2592x1944) images are output. The default frame rate is 14fps(*1).

2592

A

v

1944

STC-MBA5SMUSB3/MCA5MUSB3
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@ "1/1 Partial"

For this camera, output is the same as "Normal".

@ "1/2 Partial"

The width is full resolution, and 1/2 of the height of the "Normal" image from the center portion is output (2592x972).
The frame rate is approximately 28fps, which is double that of "Normal".

@ "1/4 Partial"

972

2592

N
v

/\

[\

The width is full resolution, and 1/4 of the height of the "Normal" image from the center portion is output (2592x484).
The frame rate is 55fps, which is about four times that of "Normal".

® *“Variable Partial"
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The width is full resolution, and you can set your desired image height. Use "Offset Y" to set the cutoff starting line.

The setting range is 0 to 1912 in 4-line increments. Use "Height" to set the bottom cutoff line.

to 1944 in 4-line increments. The frame rate changes according to the height.
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The setting range is 32
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® "Binning"
The width is full resolution, and 1/2 of the height of the "Normal" image is output (2592x972). The image maintains the
FOV because two adjacent pixels with the same color information are combined into one pixel.

2592

N
v

972

@ "Binning 1/1 Partial"
For this camera, output is the same as "Binning".

"Binning 1/2 Partial"
The width is full resolution, and approximately 1/4 of the height of the "Normal" image is output (2592x484). The image
becomes the center portion of the "Binning" image.

484

@ "Binning 1/4 Partial"
The width is full resolution, and approximately 1/8 of the height of the "Normal" image is output (2592x240). The image
becomes the center portion of the "Binning" image.

2592

N
v
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240 $

"Binning Arbitrary Partial"
The width is full resolution, and you can set your desired image height within the "Binning" height. Use "Offset Y" to set
the cutoff starting line. The setting range is 0 to 1880 in 4-line increments. Use "Height" to set the bottom cutoff line.
The setting range is 32 to 972 in 4-line increments.

Offset Y
Height
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@ "aol"
You can set your desired width and height to extract only the desired portion of the image. Use "Offset X" to set the
horizontal cutoff starting point. The setting range is 0 to 2560. Use "Width" to set the number of pixels for the
horizontal cutoff. The setting range is 32 to 2592. Use "Offset Y" to set the vertical cutoff starting line. The setting
range is 0 to 1880. Use "Height" to set the vertical cutoff line number. The setting range is 32 to 1944. For AOI, it is
possible to set the image size from a minimum of 32x32 up to a maximum of 2592x1944 by using different
combinations of vertical/horizontal cutoff and height/width. The adjustment increment is 4 lines in the vertical direction,
and 4 pixels in the horizontal directions. The frame rate

changes according to Offset X Width the image size.
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It is possible to set the binning (*2), skipping (*3), or both for the extracted image. Use "Binning/Skipping H" and
"Binning/Skipping V" to set the combination of binning and skipping in the horizontal and vertical directions.

When horizontal binning is set to 2 or higher, it is possible to add adjacent pixels with the same color data only in the
horizontal direction. This is effective for usage with low luminance. Turn "Binning Sum" ON.

*1: Adjust the camera V blanking time to set it within the range of 6.88 to 14fps.

*2: Both vertical and horizontal binning can be set to 1/2 and 1/4. The 1/2 setting creates one pixel by averaging two
adjacent pixels with the same color information. The 1/4 setting creates one pixel by averaging four adjacent pixels with the
same color information.

*3: For skipping, 1/2, 1/3, 1/4, 1/5, 1/6, and 1/7 can be set for the horizontal direction, and 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, and
1/8 can be set for the vertical direction. The 1/2 setting uses pixels with the same color information that are separated by
one pixel. Similarly, the 1/3 setting skips two pixels, the 1/4 setting skips three pixels, and the 1/8 setting skips 7 pixels.

Xincrementing

__ Xincrementing

LUNELL NN
e | |
I T [
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e | (e |
e | |
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1/2 Horizontal Binning and 1/2 Vertical Binning 1/2 Horizontal Skipping and 1/2 Vertical

Y incrementing
Y incrementing

Skipping
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4.4 Frame Rate Settings

It is possible to adjust the camera V blanking time to adjust the frame rate. These settings can be made from the
[Other] tab of the advanced setting screen.

rm StCamSWare(x64)[0:7]
Color Gamrma | Trigger [ 10 | Defect Pixel Correction | EEPW‘ Other | il
Scan Mode:
[Normal v]
0
0
2592
1944
1/1 1/1
OFF
V Blanking For FPS: [ 0
14.05 FPS
Still Image Pixel Format:
i (BGR24 -
Color Interpolation: [Bilinear =
Mirror Mode: [oFFiNormal) ,]
Rotation: [Normal ,]
Display Mode: [GDI v] %
ok || save().. || Loadw.. | Reset®) | smpe |

It can be set in the range of 0 to 2035 using [V Blanking For FPS]. When it is set to "0" for "Normal" Scan Mode, it becomes
the maximum frame rate of 14fps, and when it is set to 2035, it becomes the minimum frame rate of 6.88fps. This set value
does not directly set the sensor V blanking time. Based on the set value, the blanking time is calculated by the camera
internally.

STC-MBA5SMUSB3/MCA5MUSB3
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It is possible to select the image output format for normal usage. From the [Mode] menu of the sample program

StTrgDisplay, select [Setting], and make settings from the [Other] tab of the setting screen.

Setting
¥ | Golor Gamma | Trieger Made | Trigeer Timing | 10 | EEPROM  Other | 4 v
Scan Mode |N0rma| d
Offset X I
Offget I
fidth |
Height |
H Binning Skippine ,—_l W Binning Skipping I—_l
Binning Sum ,—_I
V¥ Blank for FPS I o
Glock | =] T406FFS
Transfer bits |RP|'U'I.I'_8bitS ﬂ
Color Interpolation |Eli|inear d
Mirror Mode |OFF ﬂ
Rotation Mode [oFF -
Save.. Load.. PBefresh

For a monochrome camera, "RAW_8bits", "RAW_10bits", and "RAW _12hits" can be selected from [Transfer bits]. For a
color camera, "RAW_8bits", "RAW_10bits", "RAW_12bits", "MONO_8bits", "MONO_10bits", "MONO_12bits", and

"BGR_8bits" can be selected.

STC-MBA5MUSB3/MCA5MUSB3
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With the StCamSWare software, it is possible to set the pixel format for saving still images. This setting can be made
from the [Other] tab of the advanced setting screen.

rm StCamSWare(x64)[0:7]
Color Gamrma | Trigger | 10 | Defect Pixel Correction | EEPW‘ Other | il
Scan Mode:
[Normal v]
0
0
2592
1944
ik ik
OFF
V Blanking For FPS: [} 0
14.05 FPS
Still Image Pixel Format:
(BGR24 -]
Color Interpolation: [Bilinear -
Mirrar Mode: [oFFiNormal) ,]
Rotation: [Normal ,]
Display Mode: [GDI v] %
ok || save().. | Loadw).. | Reset®) ||  smple |

From [Sill Image Pixel Format], "GRAY8", "BGR24", and "BGR32" can be selected.

@ "GRAYS"
The image is saved as a file with 8 bits of data per pixel. This is only for the monochrome camera.

@ "BGR24"
The image is saved as a file with 8 bits of data per R/G/B pixel for a total of 24 bits. This is good for when 24-bit data
per pixel is needed for processing the saved image file. This is compatible with both the monochrome and color
cameras.

® "BGR32"
The image is saved as a file with 8 bits of data per R/G/B pixel plus 8 bits of dummy data for a total of 32 bits. This is
good for when 32-bit data per pixel is needed for processing the saved image file. This is compatible with the color
camera.

STC-MBA5SMUSB3/MCA5MUSB3
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4.6

It is possible to mirror or rotate the image output from the camera. This setting can be made from the [Other] tab of the

Mirror Image / Rotation Settings

Document No. 125095

advanced setting screen. From the [Property 1] tab of the simplified setting screen, only Mirror Image can be set.

(= sicamsware(2)07] . — (B2 sicamsWareb64)(071 (™
Property 1 | Property 2| | color Gamma | Trigger [ 10 | Defect Pixel Correction | EEPROM | Other |
Auto
Gain: 0.00dB [ s
Shutter: 71.1[ms] [ [Normal 7]
0
0
B 2502
1944
Mirror Image: [[}FF(NormaD - 1/1 1/1
OFF
V Blanking For FP5: [ 0
I 14.05 FPS
Still Image Pixel Format:
i [BeR24 -
Color Interpolation: [Bilinear =
Mirror Mode: [oFE(Narmal) ,]
Rotation: [Normal ,]
Display Mode: [GDI v] g
’ oK ” Save(S)... ” Load(L)... " Reset(R) " Advanced ] [ DK ” Save(S)... ” Load(L)... " Reset(R) ” Simple ]

From [Mirror Image], you can select "Normal", "Mirror Horizontally", Mirror Vertically”, or "Mirror Horizontally and Vertically"

for mirror processing by either the PC or camera. When processing is handled by the computer, the frame rate may
decrease.

@ "Normal"
The image is displayed normally.

@ "Mirror Horizontally" "Mirror Horizontally (Camera)"
The image is displayed mirrored horizontally. "For "Mirror Horizontally", processing is handled by the computer, and for
"Mirror Horizontally (Camera)", processing is handled by the camera.

@ "Mirror Vertically" "Mirror Vertically (Camera)"
The image is displayed mirrored vertically. "For "Mirror Vertically", processing is handled by the computer, and for
"Mirror Vertically (Camera)", processing is handled by the camera.

@ "Mirror Horizontally and Vertically" "Mirror Horizontally and Vertically (Camera)"
The image is displayed mirrored horizontally and vertically. "For "Mirror Horizontally and Vertically", processing is
handled by the computer, and for "Mirror Horizontally and Vertically (Camera)", processing is handled by the camera.

STC-MBA5SMUSB3/MCA5MUSB3
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For [Rotate], you can select either "Normal" "90° Clockwise", or "90° Counterclockwise". When processing is handled by
the computer, the frame rate may decrease.

@ "Normal"
The image is displayed normally.

@ "90° Clockwise"
The image is displayed rotated clockwise 90°.

® "90° Counterclockwise"
The image is displayed rotated counterclockwise 90°.

STC-MBA5SMUSB3/MCA5MUSB3
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4.7 White Balance Mode Settings (Only for Color Camera)

It is possible to adjust the white balance of output images taken under various color temperature light sources. This
setting can be made from the [WhiteBalance] tab of the advanced setting screen. From the [Property 1] tab of the simplified
setting screen, it is only possible to switch between Auto / Manual White Balance and adjust the R and B for Manual White
Balance.

R StCamSWare(x64)[0:7] I = b S| rﬁ StCamSWare(x64)[0:7] - -
Property 1 |Property 2‘ Gain/Shutter | WhiteBalance |Y |CD|DI’ ICnlnr Gamma | Trigger | 10 ID: D
Auto .

Gain: n 0.00 dB [ [ (oFF x)

Shutter: [t 71.1[ms] [
128
128

[l

128

Mirror Image: [DFF(Normal) ~
128

I oK “ Save(S)... “ Load(L)... " Reset(R) ” Advanced ] | [ OK ” Save(S)... “ Load(L)... " Reset(R) “ Simple

For [White Balance], you can select either "OFF", "Manual WB", "AWB", and "One Shot AWB".

@ "OFF"
The white balance is not adjusted.

@ "Manual WB" (Manual White Balance)
You can manually set the gain for each RGB element separately according to the light source. When "Manual WB" is
selected, it is possible to set [Manual R], [Manual Gr], [Manual Gb], and [Manual B]. The setting range for each is 1.00
to 3.99 in increments of 0.01.

@ "AWB" (Auto White Balance)
The white balance is adjusted automatically for each frame according to the light source. When "AWB" is selected, it is
possible to adjust [Manual Gr] and [Manual Gb]. The setting range for each is 1.00 to 3.99 in increments of 0.01.

@ "One Shot AWB" (One Shot Auto White Balance)
White balance is adjusted using the frame that is displayed when "One Shot AWB" is selected according to the light
source. Adjustment is made automatically until the value reaches the set white balance value, and after it is reached,
the value is fixed. When "One Shot AWB" is selected, it is possible to adjust [Manual Gr] and [Manual Gb]. The setting
range for each is 1.00 to 3.99 in increments of 0.01.

STC-MBA5SMUSB3/MCA5MUSB3
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Auto white balance adjustment is performed using G as the standard. According to the sensor's Bayer array shown below,
set it for Gr (G element in the same line with R elements) and Gb (G element in the same line with R elements) (*1).

B |Gk|B |CGb|B

With this camera, white balance is adjusted by the camera, so the frame rate is not affected.

*1: Gr is affected by R, and Gb is affected by B, so they cannot be the same value without adjustment.

STC-MBA5SMUSB3/MCA5MUSB3
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4.8 Hue / Saturation Settings (Only for Color Camera)

You can set the hue and saturation for the output image. Settings can be made from the [Property 2] tab of the
simplified setting screen, or from the [Color] tab of the advanced setting screen.

B StCamSWarebe6A07] _ [ SicamsWare(x6410:7 ‘- _
Property 1 PI'UDEITY2| | Gain/shutter | WhiteBalance [ ¥ | Color | color Gamma | Trigger [10 [ D+ [
On . N
= = - o000 Hue/Saturation Mode: [DFF ,l
S ; _— Saturation: : 100 10
[ Gamma: ; 1,00[100] - ’_
: E 0 0.0
[ sharpress: 0.0[0]
H
[l
H
i
l
L
E[ oK J’ Save(S)... ” Load(L}... " Reset(R) l[ Advanced ] 0K ” Save(S)... ” Load(L)... " Reset(R) ][ Simple ]

[Hue/Saturation Mode] can be turned ON/OFF. When it is set to "ON", it becomes possible to adjust the "Saturation" and
"Hue". [Saturation] allows you to adjust the color density. It can be set in the range from 0 to 2.0 in increments of 0.1. [Hue]
allows you to adjust the color phase. It can be set in the range from -180.0 to +180.0 in increments of 0.1 (refer to the
following figure). When processing is handled by the computer, the frame rate may decrease.

-180 0 +180

STC-MBA5SMUSB3/MCA5MUSB3
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4.9 Color Interpolation Settings (Only for Color Camera)

You can set the color components for the output image for performing color correction. This setting can be made from
the [Color] tab of the advanced setting screen.

|Gainf5hutter|Wh'rteBalance | Y | Color | Color Gamma | Trigger | 10

Hue/Saturation Mode: [DFF -]

Color:

Color(Matrix}...

[ ok || save(s). | toad.. | Resetw) || simpe |

Click the "Color (Matrix)" button to bring up the following Color Matrix screen for making adjustments. When "GRAY" is
selected and the "Apply" button is clicked, a monochrome image is output. When "REVERSE" is selected and the "Apply"
button is clicked, a negative-positive reverse image is output. This is good for when a unique color image needs to be
acquired by adjusting the color matrix. When processing is handled by the computer, the frame rate may decrease.

|
Colar Matrix - — [

R = 100)E= v 0= %G+ 0= xB+ 0= y/ 100 RESET
= = = = GRAY

G = 0 =HxRr+ 100 = xG+ 0= xB+ 0= 3/100
REVERSE

B = 0= xR+ 0= xG6+ 100 = xB+ 0= 3/ 100

ok || Ay || cance |

STC-MBA5SMUSB3/MCA5MUSB3
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4.10 Color Gamma Setting (Only for Color Camera)

Document No. 125095

You can set the gamma conversion for the each RGB color element of the output image. Settings can be made from the
[Color Gamma] tab of the advanced setting screen.

R Gamma Mode:

Gr Gamma Mode:

Gb Gamma Mode:

B Gamma Mode:

[ Gain/Shutter | WhiteBalance | Y | Color | Color Gamma | Trigger |10 | Dd * |

[oFF

v

100

|oFF

)

100

[oFF

100

|oFF

100

ok || save(s)...

” Load(L)... ” Reset(R) ”

Simple

"OFF", "ON" or "Reverse" can be selected separately for [R Gamma Mode], [Gr Gamma Mode], [Gb Gamma Mode], and

[B Gamma Mode]. When processing is handled by the computer, the frame rate may decrease.

@ "OFF"

The gamma becomes 1.00 for the selected color element.

@ "ON"

You can set the gamma for the selected color element. It can be set in the range of 0.01 to 5.00 in increments of 0.01.

@ "Reverse"

For the selected color element, the brightness is reversed and you can set the gamma. It can be set in the range of

0.01 to 5.00 in increments of 0.01.

STC-MBA5SMUSB3/MCA5MUSB3
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411

Display Mode Settings

Document No. 125095

You can set the Display Mode for when using DirectDraw. This setting can be made from the [Other] tab of the

advanced setting screen.

rm StCamSWare(x64)[0:7] _ [
Color Gamma | Trigger | 10 m
Scan Mode:
’Normal v]
0
0
2592
1944
/1 /1
OFF
\ Blanking For FPS: [} 0
14.05 FPS
Still Image Pixel Format:
[BGR24 v
Color Interpolation: ’Bilinear =
Mirror Mode: ’DFF[NormaI) ,]
Rotation: ’Normal ,]
Display Mode:
[ ok || save(@.. || Loadw).. | Resettw) |  smple |

This process is enabled when SDK is used. CPU load and image quality when an image is magnified may be improved

depending on the Display Mode that is selected. Speed may decrease or operations may not be executed correctly

depending on the usage environment.

Nine different display modes can be selected from [Display Mode].

@ GDl
This is the standard display method.

@ GDI [HALFTONE]

@ DirectDraw Offscreen

Figures and text data drawn using the SDK and video are combined and displayed by the video card. Image data is

16-bit data.

@ DirectDraw Overlay

Figures and text data on the chroma key and video are displayed. Image data is 16-bit data. It is not possible to acquire
a screenshot using the Print Screen function.

STC-MBA5SMUSB3/MCA5MUSB3
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®

DirectDraw Offscreen HQ
Figures and text data drawn using the SDK and video are combined and displayed by the video card. Image data is
24-bit data.

DirectDraw Overlay HQ
Figures and text data on the chroma key and video are displayed. Image data is 24-bit data. It is not possible to acquire
a screenshot using the Print Screen function.

DirectX
Figures, text data, and video are displayed using DirectX.

DirectX [V sync ON]
Figures, text data, and video are displayed using DirectX. It may be possible to reduce tearing depending on the video
card.

DirectX [V sync ON2]
Figures, text data, and video are displayed using DirectX. It may be possible to reduce tearing depending on the video
card. Use this when tearing is not improved by using DirectX [V sync ON].

STC-MBA5SMUSB3/MCA5MUSB3
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412 Defect Pixel Correction

Up to 64 defect points on the sensor can be corrected. Setting can be made from the [Defect Pixel Correction] tab of the
advanced setting screen.

Color Gamima | Trigger [ 10 | Defect Pixel Correction | EEPROM | Other ol
Defect pixel correction mod [OFF ,]
Defect pixel position 03 -
Position[00] X f 4095
Position[00] ¥ ] 4095
Position[01] X fl 4095
Position[01] ¥ fl 4095
Position[02] X fl 4095
Position[02] ] 4095
Position[03] X { 4095
Position[03] [J 4005
[
L
[ 0K ][ Save(S)... “ Load(L)... H Reset(R) ” Simple ]

When [Defect pixel correction mode] is turned ON, pixels at the relevant coordinates are corrected if there is defect pixel
information (*1).

To detect defective pixels, set the [Threshold] and click [Detect]. The following message will appear. Press [OK] after
blocking the camera from light.

StCamSWare @1

Please click on the OK button in the state, protected from light.

After defect pixel detection has completed, [Position [xx]] in the center of the screen shows the XY coordinates of the
defective pixels. Information for the first four points are displayed. To display information for other defective pixels, switch
the display using [Defect Pixel Position].

To manually specify an XY coordinate for a defective pixel, directly enter a value for [Position[xx]].

The defect pixel information can be saved to the EEPROM in the camera (refer to "4.13 Saving and Loading to
EEPROM).

*1: There is no defect pixel information when shipped.

STC-MBA5SMUSB3/MCA5MUSB3
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4.13 Saving and Loading to EEPROM

Camera settings are saved to the EEPROM inside the camera. Settings that are saved to the EEPROM can be read at
the specified time and when the power is turned ON, and can be reflected to the camera. It can be operated from the
[EEPROM] tab of the advanced setting screen. Keep in mind that only camera settings are saved, and image process
settings made on the computer are not saved.

.mStCamSWare{x&][&STC—MmS USB3(12H1200) [ ——c—)
Color Gamma | Trigger | 10 Defect Pixel Correction | EEPROM e ~
oK save(s)... Load(L)... Reset(R) Simple -

[Save[Standard]] Saves information other than defect pixel position to the camera EEPROM.
[Save[Defect Pixel Position]] Saves defect pixel position information to the camera EEPROM.
[Load[Standard]] Information other than defect pixel position is read from the EEPROM and reflected to the camera.
[Load[Defect Pixel Position]] Defect pixel position information is read from the EEPROM and reflected to the camera.
[Reset Factory Default] Defaults are reflected to the camera.

STC-MBA5SMUSB3/MCA5MUSB3
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4.14  Operation Mode Settings

TECH

Document No. 125095

You can set the camera operation mode. From the [Mode] menu of the sample program StTrgDisplay, select [Setting],
and make settings from the [Trigger Mode] tab of the setting screen. With the StCamSWare software, enter the password
to enable the [Trigger] tab of the advanced setting screen to confirm the operation of certain functions. For more details
about the password and password input method, refer to the Startup Guide.

Trigger Type [Free Fun =l
Trigeer Source | I~
Exposure Time l =
- _Sub Tiseer_ |
|
Moise Reduction | =l
Wait HD | =l
iWait Read Out l =
Read Qut Source | =l | Resdout |
Exposure End [Disable [
Camera Memary | =l
Trieger Mask [OFF [~
OMOS Reset Type  [Electronic Ralling Shutter =l
ok | s Losd. Refresh |

You can set the camera operation mode to either "Free Run"

Setting
¥ | Golor Gamma Triseer Mode | Trigzer Timing |10 | EEPROM | Other | 41 ¥ 'ﬁ StCamSWare(x64)[0:7] W

e

| Color Gamma | Trigger (10 | Defect Pixel Correction | EEPROM | Other|

COperation Mode:

Auto Sub Trigger

Exp. End Signal:

CMOS Reseft Type:

[Free Run .]
Disable
Edge Preset Soft Trigge
Soft Sub Trigger
1000

OFF Reset Counter

Disabled -

Electronic Roling Shutter

[ oK

” Save(S)... ” Load(L)... ]’ Reset(R) ][ Simple

(sequential discharge) or "Trigger". In "Trigger" mode, the

trigger source can be selected as either "Hardware Trigger" for input from the 1/0O signal connector on the back of the
camera (refer to "2.2 I/O Signal Connector") or "Software Trigger" for input from software such as StTrigDisplay. For
"Trigger" mode, you can select either "Edge Preset", "Pulse Width", or "Start/Stop" depending on the exposure timer setting

method.

STC-MBA5MUSB3/MCA5MUSB3
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4.14.1 Free Run Mode

Images are continuously output from the camera to create a video. Output is done at the camera's maximum frame rate.
When the default settings are used (Full scan, V Blanking: 0), approximately 14 images are output per second. The
exposure time is the preset value in the camera.

m Setting Method
Select "Free Run" as the StTrgDisplay [Trigger Type] or StCamSWare [Operation Mode].

4.14.2 Trigger Mode (Software Trigger)

Still images are acquired using the trigger signal input from the software. One still image is acquired for one trigger
signal. You can select the exposure time as either the preset value (Edge Preset) or as the interval between two trigger
signals (Start/Stop).

@ Edge Preset
Exposure starts when the trigger signal is input (*1), and the exposure time is the time set by the software. The image
is output immediately after exposure is complete. This operation mode is good for when you want exposure controlled
by the software and want images to be output immediately after exposure ends.

Trigger «—T—>
CMOS Exposure
[Camera Internal Operation]

Camera Image Output

[Camera > Computer] /(”ﬂﬂ
Internal}/  Output \|Intemal |/ Output
Delay [\Pulse Delay/| Delay |\ pulse Width

(4 to 5 clk) (4 to 5 clk)

End Image Output
[Camera > I/O Connector]

m Setting Method
For StTrgDisplay, select "Trigger" as the [Trigger Type], select "Software" as the [Trigger Source], and select
"Edge Preset" as the [ExposureTime]. Click the "Trigger" button at the right side of the setting screen to input the
trigger signal.

For StCamSWare, select "Trigger" as the [Operation Mode], select "Software" as the [Trigger Source], and select
"Edge Preset" as the [Trigger Mode]. Click the "Soft Trigger" button at the right side of the setting screen to input
the trigger signal.

To control the exposure time, go to the StCamSWare [Gain / Shutter] tab (refer to "4.1 Gain and Shutter Settings).
The setting value for [Shutter] becomes the exposure time.

STC-MBA5SMUSB3/MCA5MUSB3
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@ Start/Stop
Exposure starts when the trigger signal is input (*1), and the exposure ends when the sub trigger signal is input. The
image is output immediately after exposure is complete. The exposure time is the time between when the trigger signal
is input by the software until the sub trigger signal is input. This operation mode is good when you want to have a long
exposure. It is also possible to set the sub trigger signal input to auto.

Entering the sub trigger signal manually

Trigger «—T—»

CMOS Exposure
[Camera Internal Operation] %
Internal |/ Output  \|Internal |/ Output

Camera Image Output
[Camera > Computer] /ﬂ—l_l_l—l_l_l—”?>
Delay \Pulse Delay /| Delay |\ Pulse Width

End Image Output (4t05clk) (4105 cli)
[Camera > 1/O Connector]

Entering the sub trigger signal automatically

[ Trigger —T—>
CMOS Exposure
[Camera Internal Operation]

Camera Image Output
[Camera > Computer]

Internall/ Strobe start \|Internal Strobe End
Delay |\ Delay Time |/| Delay Delay Time
. 100+ clk 4to 5 clk
Strobe Output (Set Period) ( ) ¢ )
[Camera > I/O Connector] ({

Setting Method
For StTrgDisplay, select "Trigger" as the [Trigger Type], select "Software" as the [Trigger Source], and select
"Start/Stop" as the [ExposureTime]. When the "Trigger" button at the right side of the setting screen is clicked, the
trigger signal can be input, and when the "Sub Trigger" button is clicked, the sub trigger signal can be input. To
have the sub trigger signal input automatically, place a check in the "Auto Sub Trigger" check box and set the time
for inputting the sub trigger signal.

For StCamSWare, select "Trigger" as the [Operation Mode], select "Software" as the [Trigger Source], and select
"Start/Stop" as the [Trigger Mode]. When the "Soft Trigger" button at the right side of the setting screen is clicked,
the trigger signal can be input, and when the "Sub Trigger" button is clicked, the sub trigger signal can be input. To
have the sub trigger signal input automatically, place a check in the "Auto Sub Trigger" check box and set the time
for inputting the sub trigger signal.

STC-MBA5SMUSB3/MCA5MUSB3
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*1: When the trigger signal is set to High Active (trigger signal is active during High), exposure starts when it rises. *1:
When the trigger signal is set to Low Active (trigger signal is active during Low), exposure starts when it goes down.

4.14.3 Trigger Mode (Hardware Trigger)

Still images are acquired using the trigger signal input from the hardware. One still image is acquired for one trigger
signal. You can select the exposure time as either the preset value (Edge Preset), trigger signal valid period (Pulse Width),
or as the interval between two trigger signals (Start/Stop). With this camera, the hardware trigger can be executed from the
I/O signal connector on the back of the camera (refer to "2.2 1/0 Signal Connector").

@ Edge Preset
Exposure starts when the trigger signal is input (*1), and the exposure time is the time set by the software. The image
is output immediately after exposure is complete. This operation mode is good for when you want the exposure start
time to be controlled externally and want images to be acquired immediately after exposure ends.

Hardware Trigger
(Start Exposure) —‘
[I/O Connector > Camera] __|

(CLK Unit) (CLK+LINE Unit)

Internal |/ Start Exposure \| Internal |/ Fixed Shutter '\
Delay Delay Time Delay [\ (Exposure Time) /|

(100+ clk) (30+ clk)

CMOS Exposure
[Camera Internal Operation]

Camera Image Output
[Camera > Computer]

m Setting Method
For StTrgDisplay, select "Trigger" as the [Trigger Type], select "Hardware" as the [Trigger Source], and select
"Edge Preset" as the [ExposureTime]. From the [IO] tab, specify the pin for inputting the trigger signal (refer to the
lower-left image).

For StCamSWare, select "Trigger" as the [Operation Mode], select "Hardware" as the [Trigger Source], and select
"Edge Preset" as the [Trigger Mode]. From the [IO] tab, specify the pin for inputting the trigger signal, and then
click the [Update] button (refer to the lower-right image).

To control the exposure time, go to the StCamSWare [Gain / Shutter] tab (refer to "4.1 Gain and Shutter Settings).
The setting value for [Shutter] becomes the exposure time.

Settine it W - —
White Balance | ¥ | Color Gamma | Trieger Mods | Trigeer Timne 10 | EEF4|» Cole G | Trigget | 19| Dedict paed Conmction | BEPSOM | Ouher &[N
IN/OUT MODE NEGA/POSI  STATUS i b e o e

00 = [Disable =1 = =] TRl Deabis{] 2 R
S| - |[Disable =l |Hien x| BT Disabae{04] = st
02 | | |Disable = =l =l % Toum DRabe[i] = v
o3 ] || Disable = || [~

v ] ey Deabiel00] o P

Upsste n
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@ Pulse Width
Exposure starts when the trigger signal is input (*1), and the exposure continues for the trigger signal pulse width
period. The image is output immediately after exposure is complete. This operation mode is good for when you want
the exposure start time and exposure to be controlled externally and want images to be acquired immediately after
exposure ends.

Hardware Trigger
(Start Exposure)
[I/O Connector > Camera] _|

CMOS Exposure

[Camera Internal Operation]

Camera Image Output
[Camera > Computer]

m Setting Method
For StTrgDisplay, select "Trigger" as the [Trigger Type], select "Hardware" as the [Trigger Source], and select
"Pulse Width" as the [ExposureTime]. From the [IO] tab, specify the pin for inputting the trigger signal (refer to the

lower-left image).

«—T—>
(CLK Unit)
Internal |/ Start Exposure \| Internal Internal
Delay Delay Time Delay T Delay
(Several clk) (30+ clk) (127clk

A,

For StCamSWare, select "Trigger" as the [Operation Mode], select "Hardware" as the [Trigger Source], and select
"Pulse Width" as the [Trigger Mode]. From the [IO] tab, specify the pin for inputting the trigger signal, and then
click the [Update] button (refer to the lower-right image).

Setting

o0 |

I

|
0z |
03 |

White Balance | ¥ | Golor Gamma | Trigeer Mode | Trieger Timine 10 |EEF 4[]
INOUT MCDE MEGA/POST STATUS
|| Disable = =l =l
- || Disable =l =l =l
| |Dizable =l =l =l
|| Dizable = =l =l

Dareclion
104]

al

[l

ﬂ:-src.mmq el

-q,:l.lh Garnrma | Ill};.gl :'|

ol
Deabie{00]
Deabefis]
Dmabie{ (0]

Deabie{0e]]

BEEES = et

Detext il Conection | BEPEOM | Ooher
Poar 1.'-' Status
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Q@ Start/Stop

Exposure starts when the trigger signal is input (*1), and the exposure ends when the sub trigger signal is input. The
image is output immediately after exposure is complete. The exposure time is the time between when the external
trigger signal is input until the sub trigger signal is input. This operation mode is good when you want to have a long

exposure.

Hardware Trigger
(Start Exposure)
[I/O Connector > Camera]

Sub Hardware Trigger
(End Exposure)
[I/O Connector > Camera]

CMOS Exposure
[Camera Internal Operation]

|

(CLK Unit)

Internal |/ Start Exposure
Delay |\ Delay Time

Internal
Delay

(100+ clk) (30+ clk)

Delay

Internal

(100+ clk)

Camera Image Output
[Camera > Computer]

AL

1IN

m Setting Method

For StTrgDisplay, select "Trigger" as the [Trigger Type], select "Hardware" as the [Trigger Source], and select
"Start/Stop" as the [ExposureTime]. From the [IO] tab, specify the pin for inputting the trigger signal (refer to the

lower-left image).

For StCamSWare, select "Trigger" as the [Operation Mode], select "Hardware" as the [Trigger Source], and select
"Pulse Width" as the [Trigger Mode]. From the [IO] tab, specify the pin for inputting the trigger signal, and then
click the [Update] button (refer to the lower-right image).

Setting

White Balance | ¥ | Color Gamma | Trieger Mods | Trigeer Timne 10 | EEF4|»
INAOUT MODE MEGA/POSI STATUS

o = ||Disaple =l Z||Hieh =]

o ||Disabie =l Z||Hien =]

oz | |pissble =l Z||Hien =]

sl = ||Disaple =l Z||Hieh =]

Diraction

{s SHamEMarelE0ET
Lkt Garner |

Tripge La]
Hode

Deabis(0a]
Disabief0d]
Cuabie{ (]

Deabie{ (s3]

Disfext Pimel Carmectian | BEPEOM | Dther sl
Poarty Staus

*1: When the trigger signal is set to High Active (trigger signal is active during High), exposure starts when it rises. *1:
When the trigger signal is set to Low Active (trigger signal is active during Low), exposure starts when it goes down.
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[Cautions and Supplementary Information for when Using Trigger Mode]

> When Trigger Mode is used, set the ALC/AGC mode for the camera setting to "Fixed Shutter / Fixed Gain" (refer to
"4.1 Gain and Shutter Settings").

> ltis also possible to execute exposure control by combining software signals and hardware signals. It is necessary to
make /O signal setting. For more details on the setting method, refer to "4.15 1/O Signal Settings".

»  Exposure Start Time
The exposure start time should begin immediately after the trigger signal is input. However, in reality, there is
some internal delay after the trigger signal is input. If you do not want exposure to begin immediately, you can set the
Exposure Delay so that the exposure start time is delayed after the trigger signal is input. For Exposure Delay, go to
the [Trigger Timing] tab of StTrgDisplay (lower-left image), or go to the [IO] tab of StCamSWare (lower-right image).

Setting [ SHCamSware(E000T] - b
White Balance | ¥ | Golor Gamma | Trizeer Mode  Trigger Timing ]IO | EEF4|* -lE-ch:r-IZTi_n-ll:_;g;uu B Defest Ped Conesion :_thi:m_n_g |::_-Jm__

Ciraction Hode Poarnty Status
Exposure Delay I Des I—D e R— Deabiel 0] = Hegatier HEFsH
Strobe Start Delay I e | 50 ::; :mmm] i It
Strobe End Delay I fus| 0 | ca :E:i : . —
Cutput Pulze Delay I Des I—D B Updste _-
Output Pulse Duration I B | 32 | ELE e d | LAl I
Read Out Delay I D l— ] " ] =3 us

» Noise Reduction
When Pulse Width or Start/Stop is used, you can set the noise reduction. Go to the [Trigger Mode] tab of
StTrgDisplay (lower-left image), or go to the [Trigger] tab of StCamSWare (lower-right image).

[OFF] Noise reduction is not performed.
[Easy] Noise is detected in the acquired image and noise reduction is performed.
[Complex] Noise reduction is performed using the image acquired earlier while light was blocked.

[Calibration] The acquired image is registered as the image while light was blocked.

STC-MBA5SMUSB3/MCA5MUSB3
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Trieeer Type |Trigger ﬂ ] D erataan Made: | Trmsaee ==
Trigger Sour: .;-“|:-I:|u,,-:g -
Trigger Source [Hardware ~| s -E-TJ.H.Ts.Tm:-
| | i -
Expozure Tims |Start;"8top ﬂ
- i
l
|
Moize Reduction [OFF | | Miosa Radackion |aFr -] [
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m Setting Method (When using [Complex])

(1) Set the desired shooting status for the camera (e.g. shutter and gain).
(2) Block the light.

(3) Select [Calibration].

(4) Acquire an image while light is being blocked.

(5) Select [Complex].

(6) Stop blocking the light.

2% When camera settings such as the exposure time and gain are changed, it is necessary to perform steps (1) to (6)
again.

STC-MBA5SMUSB3/MCA5MUSB3
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4.14.4 CMOS Reset Type
With this camera, you can select the sensor exposure type as either "Electronic Rolling Shutter (ERS)" or "Global Reset
Release (GRR)". When GRR is used under low light, the exposure at the bottom portion of image is longer that the
exposure at the upper portion, so it becomes brighter.
ERS (For Edge Preset)

Trigger J

Exposure 1st Row Exposure

(Exposure Start Delay)

/I 2nd Row Exposure

]

Internal Delay .
©_——"] Last Row Exposure

Data Tx |

GRR (For Edge Preset) Note:This function works on Trigger-mode.

Trigger J

Exposure 1st Row Exposure

(Exposure Start Delay)

/I 2nd Row Exposure
/\ Last Row Exposure

Data Tx |

Go to the [Trigger Mode] tab of StTrgDisplay (lower-left image), or go to the [Trigger] tab of StCamSWare (lower-right
image).

Setting = SHCemTWhare(s=T00-T]
Shutter/Gain ] White Balance ] by ] Color Gamma  Trigger Mode ]Trigger Timin 4| * Gk Garmna | Triggar | | Defean Pl Comrection | EEFEQM ' Gaher |
Trigeer Type [Free Fun =] | Gpeation sagde: [T =
Triggar SouTe: [~ v - =
Trigger Source | J |Harghveare liw]
Trigger Mede: |sTaRTIsTOR -
Expozure Time | J

r At Seb Trgger
|

Moize Reduction | .
D Mot R daction |oFF -1 Racsat Conibar
i )

| &, End Signat =T -
Wiait Read Out | ]
Read Out Source |
Exposure End |Disable L t : | ]

TR OE Alesat Tyt Elactronic Rolng Shutter -

Camera Memory |

Trigeer Mask [oFF

GMOS Reset Trpe  [EfECionic. Holling Shutier

Feset Frame Mo

Ll el Lef Ll Ll bl L L]
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I/O Signal Settings
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You can set the input signal and output signal for the I/O signal connector. There are two exclusive terminals for input
signals, and two exclusive terminals for output signals, so setting should be made according to the usage. From the [Mode]
menu of the sample program StTrgDisplay, select [Setting], and make settings from the [IO] tab of the setting screen. With
the StCamSWare software, enter the password to enable the [IO] tab of the advanced setting screen to confirm function
operation. For more details about the password and password input method, refer to the Startup Guide.

b

For an overview of each I/O signal, refer to "3. I/O Signal Specifications".

signal.

This differs according to the CMOS Reset Type and Trigger Mode.

Settine (% stcamswares4)(07) p - ’ — —
iivhite Elalance] N ] Color Gamma | Trigeer Mode ] Trigeer Timing IO IEEFLIL | e | Trigger| 0 Defact Pixel Correction | EEPROM | Other P
o0 INSOUT MODE MNEGA/POSI STATUS Direction Mode Polarity Status
| - || Disable =l = [] 100 eyt - |Disablefoo] 7 |Negative ~ ||HIGH
o || Disable = || I~
02 | | [Disable =1 = 7| 01 mpuT - |Disable[00] 7| Negative - ||HIGH
nalll —||Disable =l |JHieh =] 102 [ouTPUT - [Disable[00] = Negative ~ | HiGH
S | Low | Low | Low | Law 103 [puTPUT [Dlsable[UU] = | Negative HIGH
Rt G
LED
| - . I Exposure Delay: [ ] Ous
Strobe Start Delay:
Camera Typs STG-MC AEMUSB3 I 30 30 us
FPGA Yersion o0&
B Vo G Strobe End Delay:
D 0 Ous
SDK Warsion 31.0.3005
Output Pulse Delay: [ i] 0us
| Output Pulse Duration: 0] 32 32 us
1
[ ok || save(.. || Load)... | Reset®) | simple
o]'8 | Save.. | Load.. Refresh |

The following shows the timing of each output
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4.15.1 Rolling Shutter / Edge Preset

Trigger Input tPW

Exposure in Rolling Shutter mode
(in Camera) 1st ROW
;
2nd ROW /I

internal
Last ROW dela ]

Data Tx

(Camera to PC)

internal

delayy
4) Trigger Output ¢ tPW '

(Loop Through)
Output Pulse Duration|
Output Pulse Dela!| '7
3) Trigger Output | “
P bl
(Programmable) Strobe End Delay|
Strobe Start Delay| |

7) Strobe Output |

(Programmable)
only 1st line integration

8) Strobe Output

(Exposure) Output Pulse Duration
Output Pulse Dela
5) Exposure End

Output Pulse Duration|

Output Pulse Delaz'
6) Data Tx End ————

depending on the setting
= exposure time

| - blanking etc.

9) Trigger Valid Out —

STC-MBA5SMUSB3/MCA5MUSB3
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4.15.2

Trigger Input

_f—tpw:‘

Rolling Shutter / Pulse Width

Exposure in Rolling Shutter mode tPW
(in Camera) 1st ROW
2nd RQW i 1
internal
Last ROW dela /I
Data Tx

(Camera to PC)

internal

4) Trigger Output

(Loop Through)

delayy
T <—th:-|

Output Pulse Duration|

Output Pulse Delax'

3) Trigger Output

(Programmable)

Strobe Start Delay|

I

Strobe End Delay|

7) Strobe Output

(Programmable)

8) Strobe Output

only 1st line integration

(Exposure)

5) Exposure End

Output Pulse Duration|

—

—_———

Output Pulse Delag/—l

6) Data Tx End

Output Pulse Duration|

[0uto

ut Pulse Dela!| ,—I—
—_—

9) Trigger Valid Out
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4.15.3

Trigger Input

_f—tpw:‘

Global Reset Release / Edge Preset

Exposure Dela

Exposure in Global Reset mode
(in Camera) 1st ROW

2nd ROW

Last ROW
Data Tx

(Camera to PC)

internal

4) Trigger Output

(Loop Through)

delayy
B <—th:-|

Output Pulse Duration|

Output Pulse Delax'

—

3) Trigger Output

(Programmable)

Strobe Start Delay|

-

Strobe End Delay|

7) Strobe Output

(Programmable)

8) Strobe Output

only 1st line integration

(Exposure)

5) Exposure End

Output Pulse Duration|
Output Pulse Delaz' /—|
——————|

6) Data Tx End

Output Pulse Duration|

Output Pulse Dela\_/'

]

9) Trigger Valid Out
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4.15.4

Trigger Input

_f—tpw:‘

Global Reset Release / Pulse Width

tPW

Exposure Dela

Exposure in Global Reset mode
(in Camera) 1st ROW

2nd ROW

Last ROW
Data Tx

(Camera to PC)

internal

4) Trigger Output

(Loop Through)

delayy
B <—th:-|

Output Pulse Duration|

Output Pulse Delax'

—

3) Trigger Output

(Programmable)

Strobe Start Delay|

-

Strobe End Delay|

7) Strobe Output

(Programmable)

8) Strobe Output

only 1st line integration

(Exposure)

5) Exposure End

Output Pulse Duration|

Output Pulse Delaz' /—|
f————————p|

6) Data Tx End

Output Pulse Duration|

Output Pulse Dela\_/'

]

9) Trigger Valid Out
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4.15.5 Software Options for Output Signals and Control Signals

Specifications / User's Guide StTrgDisplay StCamSWare Note
1) Function Disabled (Default) Disable Disable Output
Signal

2) General Output General Output General Output Output
Signal

3) Trigger Output (Delay) Trigger Output Programmable Trigger Output Output
Signal

4) Trigger Output (Through) Trigger Output Loop Through Trigger Output (Through) Output
Signal

5) Exposure End Output Exposure End Exposure End Output
Signal

6) Readout End Output CCD Read End Output CCD Discharge End Output
Signal

7) Strobe Output (Set Period) Strobe Output Programmable Strobe Output (Set Time) Output
Signal

8) Strobe Output (Exposure Strobe Output Exposure Strobe Output (Exposure Output
Period) Time) Signal

9) Trigger Valid Period Trigger Valid Out Trigger Valid Period Output
Signal
- - Exposure Delay Exposure Delay Control
Signal
- - Control
Signal
- - Strobe End Delay Strobe End Delay Control
Signal
- - Control
Signal
- - Output Pulse Duration Output Pulse Width Control
Signal

% "Exposure Time" indicates the shutter. For more details on the setting method, refer to "4.1 Gain and Shutter

Settings".
StTrgDisplay Screen StCamSWare Screen
Setting [ stCamsware=T00] ﬁ
Y | Golor Gamma | Trieeer Modz | Trieeer Tming 10 | EEPROM | Other | <] ¥ -iﬁl,v.l.i.ﬂ.--:-.--é_-_uliu-;:.;_ B | Defict Pasl Comegion Ll.m:m e
INSOUT MODE MEG#A./POSI STATUS Crchion Hode Poarnty
o | 1 [pisable ]| g | e T T
0 [ =lose = | [ - : '
L - Il
= 1 [Disabie =] 2 | | RN
03 | 1 [Disable =] | | 102 Geabieli] zJrieg
Setting 30 Disabie{ 0] = Hegat
White Balance ] Y ] Color Gamma ] Trigeer Mode Trigger Timing IIO ] EEF4|*
Expozure Delay I Ous 0 Eapmpre Delry; 1 1]
Strobe Start Delay } e 20 ke Start el
Strobe End Delay I Ous 0 o
Output Pulse Delay I Dus 0 firrota End Doy
[ |
n
COutput Pulze Duration I 32 us 32
Output Pusa Daly: ]
Read Out Delay I Ous
‘ Jutput Pulss Dumticn; 1 33
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5 Revision History

Rev. Revision Date Revision Contents Note
1.00 2012/09/10 ® Newly Issued
1.01 2012/10/4 ® Revised

"4.14.4 CMOS Reset Type" "4.15 1/O Signal Settings"

1.02 2013/01/22 ® Revised
Compatible with StCamSWare(V3.02)
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