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Safety Precautions

For U.S.A.
Warning:
This equipment generates and uses radio frequency energy and if
RISK OF ELECTRIC SHOCK not installed and used properly, l.e., in strict accordance with the
DO NOT OPEN instruction manual, may cause harmful interference to radio
communications. It has been tested and found to comply with the
CAUTION: limits for a Class A computing device pursuant to Subpart J of Part
TO REDUCE THE RISK OF ELECTRIC SHOCK, DO NOT 15 of FCC Rules, which are designed to provide reasonable
REMOVE COVER (OR BACK). NO USER SERVICEABLE protection against such interference when operated in a commercial
PARTS INSIDE. environment.
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL.
For Canada
The lightning flash with arrowhead Warning:
symbol, within an equilateral triangle,
is intended to alert the user to the This digital apparatus does not exceed the Class A limits for radio
presence of uninsulated “dangerous noise emissions from digital apparatus set out in the Radio
voltage” within the product’s Interference Regulations of the Canadian Department of
enclosure that may be of sufficient Communications.
magnitude to constitute a risk of
electric shock to persons.
The exclamation point within an
equilateral triangle is intended to alert WARNING:
the user to the presence of important TO PREVENT FIRE OR SHOCK HAZARD, DO NOT EXPOSE
operating and maintenance (servicing) THIS APPLIANCE TO RAIN OR MOISTURE.
instructions in the literature
accompanying the appliance.

Product Precautions

e Handle the camera with care. Do not abuse the camera; avoid striking or shaking it. Improper handling
or storage could damage the camera.
¢ Do not pull or damage the camera cable.
e During camera use, do not wrap he unit in any material. This will cause the internal temperature of the
unit to increase.
¢ Do not expose the camera to moisture, or do not try to operate it in wet areas.
¢ Do not operate the camera beyond its temperature, humidity and power source ratings.
¢ While the camera is not being used, keep the lens or lens cap on the camera to prevent dust or
contamination from getting in the CCD or filter area and scratching or damaging this area.
¢ Do not keep the camera under the following conditions:
¢ In wet, moist, and high humidity areas
e Under hot, direct sunlight
e In high temperature areas
¢ Near an object that releases a strong magnetic or electric field
e Areas with strong vibrations
e Use a soft cloth to clean the camera. Use pressured air spray to clean the surface of the glass. DO not
scratch the surface of the glass.
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Copyright & Disclaimer

Sensor Technologies America, Inc. (DBA Sentech America) believes the contents and specifications of its website, catalog,
documentation and ads are correct; however, Sentech America provides no representation or warranty regarding such information or
product(s) contained therein. It is requested that Sentech America be given appropriate acknowledgement in any subsequent use of
such work by a third party.

While every effort has been made to ensure that the details contained in Sentech America’s website and all documentation are correct
and up-to-date, Sentech America assumes no liability, legal or otherwise for any errors in listings, specifications, part numbers,
process, software or model applications. Sentech America reserves the right to change specifications, product descriptions, product
quality, pricing and application at any time without prior written or oral notice. Any party using such information assumes all risk for
any and all damaged caused to themselves, a third party and/or property by virtue of incorrect information and/or failure of these
products. By installing and/or using a Sentech America software development kit or other similar product and/or information obtained
from Sentech America’s website, catalog, documentation or ads, you hereby accept and understand these stated terms and conditions.
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Connector Specifications

A. RJ45 Connector

Caution: This is a PoE type product. Apply power (+10.8 to 26.4Vdc) through the power/IO connector whenever PoE is NOT
supported.

Pin Assignment

Pin No. | Signal name
TA+
TA-
TB+
TC+
TC-
TB-
TD+

8 TD-
Note: The power supply connection is comprised of PoE (IEEE802.3af)

N|O|o|R~|WIN|E-

LED Information
Yellow LED Green LED Status
Orange light ON Green light ON  [Power ON
Orange light ON | Green light blinking | 1Gb transfering
Light OFF Green light blinking |100Mb transfering

Power ON the camera Green LED: Blinking Yellow LED: OFF
1Gb Transferring Green LED: Blinking
100Mb Transferring

Please use a 1Gb supported NIC, HUB and LAN cable. Check that the NIC and HUB being used is “1Gb transferring”.

Damaging or mishandling the CAT5e cable may cause the transferring speed to change from 1Gb to 100Mb. If this happens,
please replace the CAT5e cable.

User Guide 6 Rev 1.0
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B. Power/IO Connector
Connector: HR10A-10R-12PB (Hirose) or equivalent
This connector is for DC power input and the input and output signals.

Pin Assignment

No. Signal type IO direction Spec. Initial signal
1 | POWER IN GND - GND -
2 POWER IN - +10.8 to 26.4Vdc -
3 OUTO_AUX_OP ouT Opt. Isolated FrametriggerWait out
4 OUT1 AUX OP ouT Opt. Isolated ExposureActive out
5 OUT2_AUX_OP ouT Opt. Isolated Open
6 OUT3 AUX_OP ouT Opt. Isolated Open
7 OUT4_AUX_OP ouT Opt. Isolated Open
8 INO_AUX_ OP IN Opt. Isolated TRG In
9 IN1_AUX_OP IN Opt. Isolated Open
10 IN2_AUX_ OP IN Opt. Isolated Open
11 IO VCC IN - IO VvCC -
+3 to +26.4Vdc
12 IO GND - 10 GND -
Refer Fig. 3
Notes:

e All1/Os (Pin numbers 3 through 10) are user assignable.
e Do NOT connect or disconnect the power/IO connector while the power is being input through the PoE.

1. Input Signal
TRG IN: Input the trigger signal
High: Voltage of the ‘IO VCC IN’
Low: Smaller than 0.4V

2. Output Signals
Set the output signals from the power/IO connector.
The following six output signals are selectable with the software or communication.

a. FrameTriggerWait
This function allows the user to check the camera’s conditions (the camera exposure and the image output processing by
the trigger signal).

1) High Status (Voltage of the “10 VCC IN”): No processing by the trigger signal. The camera accepts the trigger signal.
2) Low Status (0OV): The camera exposure and image output is processed by the trigger signal.

The camera’s default setting is set so that the trigger signal is INVALID while during the low status of this signal.

In order to start the exposure while the image is being output by the next trigger signal, please change the camera
settings (Device code: 001, Command: 13H) to accept the trigger signal while the image is being output.

Noise may appear on the image when the exposure is initiated while the image is being output. In this case, please
change the “H reset” of the exposure start mode (Device code: 00H, Command: 12H) in order to change the exposure
start point to the next HD timing.

b. UserOutput
The status of the User Output signal can be changed with the “UserOutputValue”.

c. ExposureActive
The user can check the exposure time with the ExposureActive signal.

1) High Status (Voltage of the “IO VCC IN”): The camera is exposing
2) Low Status (0V): The camera is not exposed

User Guide 7 Rev 1.0
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d. TriggerAuxiliary
This TriggerAuxiliary signal is the input trigger signal.

e. Triggerinternal
This Triggerinternal signal is the input trigger signal with the trigger delay time.

f.  SensorReadOut
This SensorReadOut signal is the FVAL signal, which is the image output period of the time.

C. DCIRIS Lens Connector
Connector: M1951 (EMUDEN) or equivalent

Pin Assignment

Pin No. | Signal name
1 DAMP-
2 DAMP+
3 DRIVE+
4 DRIVE-

User Guide 8 Rev 1.0
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Il. 1/0 Circuits

A. Input Circuit

_____________________________________________

Maximum consumption of If is 6 mA

| CAM_VCC ' lo.vce
: _ 1
| |
! 1
' INPUT : l If
! 1
| Q-
! |
l :
l !
i Ve |
: r'd |
! | USER_INPUT
[ |
! !
| OPTO ISOLATOR !
| SHARP: PC400J00000F !
! 1
! 1
Response Timing
Ts
USER INPUT O
—>! — —>
1
1
i
1 1
1 1
1 1
. o o R 90%
1
1
INPUT AV 10%
— ! — —! l—
Tr Tf
10 VCC
3.3[V] 5.0[V] 12[V] 24[V]
Td 2.5[us] 2.8[us] 3.0[us] 3.0[us]
Tr 100[ns] 100[ns] 100[ns] 100[ns]
Ts 689[ns] 584[ns] 545([ns] 520[ns]
Tf 11[ns] 11[ns] 11[ns] 11[ns]

User Guide
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Example Circuit for the Input Signal

User Guide

___________

l0_vceC

i 4

OPTO ISOLATOR
SHARP :PC400J00000F

l0_VvCC

o 4

6 OPTO ISOLATOR

SHARP :PC400J00000F

10

j;‘ USER_INPUT
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B. Output Circuit

Response Timing

CAMERA
""""""""""""""""""""""""""" ! 10_VCC
' I
10k Ohm :
OUTPUT !
1
W\ — >
! USER_OUTPUT
1
1
\ AN i
|
1
|
OPTO ISOLATOR ! L
. 1 -
SHARP : PC354NJO000F : I0_GND
1
_______________________________________________ 1
Ts
OUTPUT , Td , .
> —_— —
1 I
1 1
1 1
— i
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
I R —— i 90%
1 1 :
o o
USER_OUTPUT N A . 10%
le—pi l—)
Tr Tf
10 vVCC
3.3[V] 5.0[V] 12[V] 24[V]
Td 29.6[us] 30.4[us] 35.2[us] 28.4[us]
Tr 67.5[ns] 60.2[ns] 42 .3[ns] 31.0[ns]
Ts 2.2[ns] 2.2[ns] 2.8[ns] 2.8[ns]
Tf 3.1[ns] 3.8[ns] 6.9[ns] 10.9[ns]
11 Rev 1.0
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lll. User Configurable FPGA (XILINX)

The customer would program the provided FPGA (XILINX) with its own proprietary code and the customer would also have complete

control over ‘memory’ utilization.

A. User Configurable FPGA (XILINX) Information

1. Device Information
The manufacturer names and item numbers of the user configurable FPGA and the peripheral devices are listed in the
following table:
Device Part number Size Manufacture
FPGA XC3SD1800A (Package: CSG484) (1800 k gate XILINX
DDR2 W9725G6JB-25 32 MB Winbond
EEPROM M95512-RMNG6TP 512 khit ST Micro
Configuration ROM |M25P80-VMP6G 8 Mbit Micron
2. User Program Examples
Implementation of proprietary algorithm
Image processing and conversion
Image storage
Image analysis
Pattern comparison and others
B. Block Diagram and Explanation
1. Block Diagram
Camera
Gig-E Gigabit-
FPGA < - - < - port
n
12bit image data 3 inputs Power/IO
Clock/FVAL/LVAL 5 outputs connector
Configuration
ROM (8Mbit) [€ - : -~ > DDR2
<4—» Memory
User configuration (32MB)
FPGA (XILINX)
JTAG
(TCK, TMS, TDI, TDO) JTAG
connector
—_— Image data 7y
Configuration v ’_L‘ZSMHZ
JTAG SPI BUS ) .
e I/O EEPROM User configuration
,,,,,,,,, UART (512Kbit) FPGA (XILINX) area
User Guide 12 Rev 1.0
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2. Explanations of Data Flows

a. Image Data
1) Image Data Flow

a) The analogimage signal crated by the CCD is processed through the CDS (Correlated Double Sampling) section
and then is converted into digital data by the A/D converter.

b) This data is then sent to the “Sentech FPGA” for further processing.

c) Once the data is sent into the “Sentech FPGA”, the image can then be routed to the “User Configurable FPGA”.
For this, there are three different extraction points in the “Sentech FPGA”; please see the following section for
more information.

d) This datais then further processed by the program created by the user in the “User Configurable FPGA”.

e) Now the data should be returned to the “Sentech FPGA”. In this process there are, again, three different points
within the “Sentech FPGA” to return the data to. Please see the following section for more information.

f)  The datais sent to “GigE I/F (Interface)” and sent out through the Ethernet connector.

User Guide 13 Rev 1.0
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2) Image Data Extraction and Insertion

Image data generated by the CCD is converted into 12-bit digital data. This data is extracted into the user FPGA,
processed and inserted back to the Sentech FPGA.

a) Image Data Flow Block Diagram

The image data from Sentech FPGA to user configurable FPGA

CCD » CDS/AD

Sentech
FPGA
" white v v
Balance Gamma Ime(r:pﬂfar!ion
A\ A
O\\f B C
DINO - 11

h 4

User configurable
FPGA (XILINX)

The image data from user configurable FPGA to Sentch FPGA

Sentech
FPGA
. > > >
White Color
Balance Gamma Interpolation
B C
DOUTO - 11
User configurable
FPGA (XILINX)
User Guide 14
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b)

c)

d)

e)

Data Extraction from the Sentech FPGA
The 12-bit image data is extracted from the Sentech FPGA as DIN11-0 into the user FPGA from any points listed
below. These points A, B and C are indicated in the Image Data Flow Block diagram on the previous page.
e  For Color Cameras:
A. CCD Raw Data
B. Data after the white balance processing
C. Data after the white balance and gamma processing
e  For Monochrome Cameras:
A or B. CCD Raw Data
C. Data after the gamma processing

Data Extraction from the User Configurable FPGA
After processing the 12-bit image data in the user FPGA, the data is inserted back to the Sentech FPGA as
DOUT11-0 at any of the following points listed below. These points A, B, and C are indicated in the Image Data
Flow Block diagram on the previous page.
e  For Color Cameras:

A. The gamma and color interpolation processing prior to the white balance

B. Prior to the gamma and color interpolation processing

C. Prior to the color interpolation processing
e  For Monochrome Cameras:

A or B. Prior to the gamma processing

C. Prior to the camera output (No processing)

Data Assignment List

Please refer to Section IlI-C for the data assignment.

Note: It is not necessary to use these data pin assignments in section IlI-C if the user is using the pin assighment
and the timing constraint files (Power_plus_000.ucf).

Image Data Switching Method

As previously explained in section IlI-B-2-a-2, there are three points to extract the image data from the Sentech
FPGA and the image process at the Sentech FPGA after the image data is sent back from the user configurable
FPGA. There are two different methods to achieving this switch:

1) By using the Sentech GUI “StCamGigEWare_OpDemo”
Please refer to the “User Configurable FPGA (XILINX) Sample Codes”

a. Select “OP Setting” under “Option” in the menu.

™ SiCamGigEWare_0pDemo

FilefF) | Optionoy  Capture(C)  Draw(D) Window(w)  Help(H)
Setting(S)...

Camera Settingim)
FreezelP)

SizefZ) 3
Callbacki{}...
Waveformi'w)
HistagrariiH)

15 Rev 1.0
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b. Select which image data to send from the “Sentech FPGA” to the “User Configurable FPGA” at
“Sentech FPGA -> User FPGA”.

el iW e, it

Ciata settrg | maps processrg
bmapa Aoty
Srvimch FPCIS-7liger FROS LD sais T
Pristmid afvr Uier FPOA-Santoch FPGA i proceasi Mo date o g FPCIAD -
Chutpat gl
Cutpat i P Mo 1) Seraech FPOA -
et M P M2l) Sasbach FPCLA -
Chupat P Mo 5 Garatech FRGA -
Dutput i Py Ma ) Garviach FPCIA -
Cutpatd P N T Saritoch FPGA -
JTHG corrcton [ -
Liear FPOM Erabde Db -
[
Selection Image data from Sentech FPGA
Color camera Monochrome camera
CCD data CCD raw data CCD raw data
White balance processed data |White balance processed image data [CCD raw data
White balance and White balance processed and Gamma processed image data
gamma processed data gamma processed image data

c. Under “Process after User FPGA -> Sentech FPGA”, the user can select the type image process at the
Sentech FPGA after the image data is sent back from the “User Configurable FPGQA”.

Selection Image process at Sentech FPGA after the image data send back from User FPGA
Color camera Monochrome camera
No process No image data from the User FPGA No image data from the User FPGA
White balance, gamma and White balance, gamma and Gamma processing
color interpolation color interpolation processing
Gamma and color interpolation |Gamma and color interpolation processing |Gamma processing
Color interpolation color interpolation processing No processing

2) By Changing the Register Value through the UART.
Also, please see section VI “The Communication Protocol Specifications”.

a. Setthe image data between FPGAs (Device code: 20H, command: COH).

b. Configuration Data

1) The FPGA program created by the user is sent to the “Configuration ROM” through the Ethernet connector as the
“Configuration data”.

2) The datais sent through the “GigE I/F” and “Sentech FPGA” to “Configuration ROM” and stored.
Note: Please see the “User configurable FPGA (XILINX) uploading instructions” for more detailed information.

3) Select “Enable” at the “User FPGA Enable” whenever the user configurable FPGA has to configure with the uploaded
configure data for the user configurable FPGA.
The user configurable FPGA does not work if “Disable” is selected at the “User FPGA Enable”.

a) By using Sentech GUI “StCamGigEWare_OpDemo”
Please refer to “User Configurable FPGA (XILINX) Sample Codes for more information

User Guide 16 Rev 1.0
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Select “OP Setting” under “Option” in the menu.

™| StCamGigEWare_OpDemo

File(F} | Option(0) Capture(C) Draw(D) Window(W) HelpiH)
Setting(s). ..

Camera Setting{m}
Freeze(P)

Size(Z) 3
Callback{C). ..

‘i aveform{n
HistogramiH})

1) Select what image data is sent from “Sentech FPGA” to “User Configurable FPGA” at “Sentech FPGA ->
User FPGA”.

[P stCamGigEWare CpDer ==

Data setting | Image processing

Image data
Sentech FPCuA->User FRGA [coD data -
Process after User FPGA->Sentech FPGA [No pracess(Na data from User FPGA) ']

Qutput signal

CutputDi Pin No.3) [Sentech FPaA -]
Qutput 1{Pin Mo 4) [Sentech FPaA -
OutputiFin No5) [Sentech FPGA -
QutputPin No §) [Sentech FPaA -
Outputd(Fin Mo 7) [Sentech FPGA -

JTAG connection [Disable v

User FPGA Ensble [Disbe -

b) By changing the register value through the UART
Please refer to section VI. The Communication Protocol Specifications for further details.

1) Set 01H for the “Use FPGA Enable” (Device code: 20H, command: 19H).

c. JTAG
1) This JTAG connection is provided for the debugging procedures of the “User Configurable FPGA” program. The JTAG
connector is connected to the “User Configurable FPGA”.
Notes:
e  The rear panel of the camera masks the JTAG connector. The rear panel kit is available from Sentech for JTAG
accessibility.
e Please see the “User configurable FPGA (XILINX) JTAG accessing instructions” for more detailed information.
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User Guide

User I/Os

The camera provides a total of eight /0O points. Three are designated as inputs and five are outputs. Each I/O point can
be assigned (or connected) to any point in the “Sentech FPGA” or “User Configurable FPGA”. Please see the table under

section IlI-C “Connection Information between devices” and section 1l “I/O Circuits” for more details.
Note: The input assignments in the Sentech FPGA are limited for the functions of “Exposure Out” and “Trigger Ready”.

1) Conceptual I/O Connection Diagram

Sentech FPGA

User configurable FPGA (XILINX)

2) 1/O Port Switching Method

There are two different methods to achieve this switching:

a) By using the Sentech GUI “StCamGigEWare_OpDemo”
Also, please refer to “User Configurable FPGA (XILINX) Sample Codes.

1) Select “OP Setting” under “Option” in the menu.

M StCamGigEWare_OpDemo

File(F) | Option{D) ©Capture{C) Draw(D) Window(sW) HelpH)

Setking(s)...
Camera Setting{m)
Freeze(P)

Size(Z) »
Callback{C). ..

i avelormii)
Histogram{H)

18

INx3
. TRG IN IN x3
ExposureActive -@——p|
Other 2 IN
FrameTriggerWait ———@———— | 1
Other OUTs » o
Ll
Af OUT x5
A
v N x3 v Vv OUT x5
ExposureActive FrameTriggerWait

Power/10
connector
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2) Select which FPGA (Sentech FPGA or user configurable FPGA) sends the output signal to the 12pin

power/I0 connector at I/0 OutO to I/0 Out4.

SRR [ —————

Imape data

Sawvtpch FPOA-> Uner FPOA G0 daka -

Proteid ol Uiir FPOA->Santech FPRS Mo proceast Mo data B User FRGAL -
gt gigral

et No 3 Srech FPOA -

Output WP Ml Smbach, TICIA =

gt P B 3 Caritach, FPOA -

Onugmat WP M) ——TTY -

Cutput i P Mo T Sarntech. FROA -
JTHG carmection izt -
Ussr FPOA Erabla Crmalile -

Ok

In the window above:

The Sentech FPGA sends the output signals to Outputl and 2 of the 12pin power/IO connector.
User configurable FPGA send output signals to Output 3, 4 and 5 of the 12pin power/10 connector.

b) Second Method: By changing the register value through the UART
Also, please refer to section “VI. The Communication Protocol Specifications” for more information.

1) Set the output signal selection (Device code: 20H, command: C1H).
Select the output signal from the Sentech FPGA or the user configurable FPGA for each output.

2) Set the signals of the Power/IO connector (Device code: 00H, command: FOH, F8H and F9H).
Select the output signal from the Sentech FPGA when selecting the output signal from the Sentech FPGA.

e. UART through the Ethernet connector

The camera provides a serial communication channel (UART1) through the Ethernet connector for the user configurable
FPGA. Through this communication channel, the user can change the register values in the “User configurable FPGA”.

1) Change the UART port from UARTO to UART1.
2) Setup the UART port as follows:

Baud Rate: 115,200 bps
Data Bit: 8bit

Parity: None

Stop Bit: 1bit

Flow Control: None

User Guide 19
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Ethernet
connector

USER_ | y USER_
TXD_PC RXD_PC
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FPGA (XILINX)
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3. Important Design Consideration of the Data Timing and Handling
In the design process of the video processing program, please follow the conditions of the data timing below:

a. DIN (image data), LVALIN and FVALIN are activated at the rising edge of CLKIN as the data comes into the user FPGA.

b. Asthe datais sent back to the Sentech FPGA, add the delay equivalent to the process time in the user FPGA on LVALIN
and FVALIN.

c. Asthe datais sent back to the Sentech FPGA, DIN (image data), LVALIN and FVALIN must be activated at the rising edge
of CLKIN.

Number of pixel in 1 horizontal
!

| |
¢ »!
< »

«o [JUUUUUTUUUUUUUUUUUUUULUU UYL
| |

| |

oo BEEEEOO0000
|

LVALIN

FVALIN

Number of clock for

) ) I Number of pixel in 1 horizontal I
image processing | |

!
} I I
courprel | (eoX koo XX AKX KA
| |
T I I
} I I
!
LVALOUT !
i
L Number of clock for "l
FVALOUT } image processing
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D. Connection Information Between the Devices

It is not necessary to consider these data pin assignments if the pin assignment and the timing constraint files

(Power_plus_000.ucf) are being used.

1.

User Guide

Connection between the user configurable FPGA (XILINX) and the Sentech FPGA

No |Signal Name Direction |Discription Pin No. of User FPGA
1|DINO input Image Data bit0 [B6
2|DIN1 input Image Data bitl |A6
3[DIN2 input Image Data bit2 |A7
4[DIN3 input Image Data bit3 [A5
5[DIN4 input Image Data bit4 B3
6|DIN5 input Image Data bit5 B4
7|DIN6 input Image Data bit6 |[A3
8[DIN7 input Image Data bit7 |A4
9[(DIN8 input Image Data bit8 |[A8

10|DIN9 input Image Data bit9 [B11
11|DIN10 input Image Data bit10 (B8
12|DIN11 input Image Data bit11l [Al1l
13|FVALIN input FVAL C13
14|LVALIN input LVAL C15
15|DOUTO0 output Image Data bit0 |B13
16|DOUT1 output Image Data bitl [B15
17|DOUT2 output Image Data bit2 [A16
18|DOUT3 output Image Data bit3 |A9
19|DOUT4 output Image Data bit4 [A17
20|DOUT5 output Image Data bit5 [B9
21|DOUT6 output Image Data bit6 |C4
22|DOUT7 output Image Data bit7 [C6
23|DOUT8 output Image Data bit8 [C7
24|1DOUT9 output Image Data bit9 |C8
25|DOUT10 output Image Data bit10 [C9
26|DOUT11 output Image Data bitll [C12
27|(FVALOUT output FVAL Al3
28|LVALOUT output LVAL Al4d
29(CLKIN input CLK F11
30[SYS_RST N input SYSTEM_RESET|AA12
31|USER_TXD_PC input UART TX E22
32|USER_RXD _PC output UART_RX G22
34|USER_OUT _AUXO0 |output USER_I/O P22
35|USER_OUT_AUX1 |output USER_I/O R22
36|USER_OUT AUX2 |output USER_1/O R20
37|USER_OUT AUX3 |output USER_I/O u22
38|USER_OUT_AUX4  |output USER_I/O V20
39|USER_IN_AUXO0 input USER_1/0 w22
40|USER_IN_AUX1 input USER_I/O Y22
41|USER_IN_AUX2 input USER_1/O W19
42|ExposureActive input EXP_OUT N17
43|FrameTriggerWait input TRG_RDY N18
44|USER_TRG output |TRG_OUT D22

Note: Signal directions indicated as inputs and outputs are in reference to the user FPGA. “Input” refers to the signal from the

Sentech FPGA to the user FPGA. “Output” refers to the signal from the user FPGA to the Sentech FPGA.

The image data transferred between the Sentech FPGA and the user FPGA is 12-bit data. The MSB (Most Significant Bit) is bit-
11 and the LSB (Least Significant Bit) is bit-0. “DINO-11" is the data from the Sentech FPGA to the user FPGA, and “COUTO0-11"
is the data from the user FPGA to the Sentech FPGA.

Please set Float, Pull-up or Pull-down for the unused input signal of the user configurable FPGA. Please set Pull-up or Pull-

down, or set [H] or [L] with the RTL code, for the unused output signal of the user configurable FPGA.
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2.

User Guide

Connection between the user configurable FPGA (XILINX) and DDR2

No [Signal Name Direction |Discription Pin No. of User FPGA
1|DDR_AO output Address0 Gl
2|DDR_Al output Addressl K5
3|DDR_A2 output Address?2 K4
4|DDR_A3 output Address3 L5
5/DDR A4 output Address4 K6
6/DDR_A5 output Address5 K3
7|DDR_A6 output Address6 K2
8/|DDR_A7 output Address7 M5
9|DDR_AS8 output Address8 L6

10|DDR_A9 output Address9 V3
11|DDR_A10 output Address10 V4
12|DDR_A11 output Address1l W2
13|DDR_A12 output Address12 W3
14|DDR_A13 - Not use F1
15/DDR_A14 - Not use F5
16|DDR_A15 - Not use F4
17|DDR_BAO output Bank address0 H5
18|DDR_BA1 output Bank address1 H1
19|DDR_BA2 - Not use H2
20({DDR_DO 110 Data0 Y1
21(DDR_D1 1/0 Datal w1
22|DDR_D2 110 Data2 R3
23(DDR_D3 1/10 Data3 T4
24|DDR_D4 1/0 Data4 T1
25|DDR_D5 110 Data5 R5
26({DDR_D6 110 Data6 T6
27|DDR_D7 1/0 Data7 T5
28|DDR_D8 110 Data8 P6
29(DDR_D9 110 Data9 P2
30|DDR_D10 1/0 Datal0 P1
31|DDR D11 1/10 Datall NS
32|DDR D12 110 Datal2 L3
33|DDR_D13 1/0 Datal3 M2
34|DDR D14 1/10 Datal4d K1
35|DDR_D15 1/10 Datal5 L1
36/DDR_RAS# output Command inputs F4
37|DDR_CAS# output Command inputs G5
38/DDR_WE# input Command inputs G6
39(DDR_CKE output Clock enable H6
40|DDR_CK output Clock U4
41|DDR_CK# output Clock U5
42|DDR_LDQS 110 Data strobe for lower byte U2
43(DDR_LDQS# 1/10 Data strobe for lower byte V1
44|DDR_UDQS 1/10 Data strobe for upper byte M6
45(DDR_UDQS# 110 Data strobe for upper byte N7
46|DDR_ODT output On-die termination F2
47/\DDR _LDM output Input data mask for lower byte |U1
48/DDR_UDM output Input data mask for upper byte |R6

Note: The signal directions indicated as inputs and outputs are referencing the user FPGA. “Input” refers to a signal from the
DDR2 to the user EEPROM and “Output” means from the user FPGA to EEPROM.

Please set Float, Pull-up or Pull-down for the unused input signal of the user configurable FPGA. Please set Pull-up or Pull-
sown, or set [H] or [L] with the RTL code, for the unused output signal of the user configurable FPGA.
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Connection between the user configurable FPGA (XILINX) and the EEPROM

No |Signal Name Direction |Discription Pin No. of User FPGA
1|ROM 512KBIT_CLK |output Serial Clock for ROM U20
2|ROM 512KBIT nS output Chip Select for ROM T17
3|[ROM 512KBIT_DATA|output Serial Data input for ROM T20
4|ROM_512KBIT_Q input Serial Data output for ROM T18
5/ROM_512KBIT_nW |output Write Protect for ROM R19

Note: The signal directions indicated as input and output are referencing the user FPGA. “Input” refers to a signal from the
DDR2 to the user EEPROM and “output” refers to the signal from the user FPGA to the EEPROM.

Please set Float, Pull-up or Pull-down for the unused input signal of the user configurable FPGA.
Please set Pull-up or Pull-down, or set [H] or [L] with the RTL code, for the unused output signal of the user configurable

FGPA.
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E. Development Guidelines

1.

User Guide

Module and Constraint Files

frame_memory_cnt
(nge)

gc_dis_number_top
(Verilog)

a. TopFile
The top file is Power_plus.000.v file. The user should assign their codes onto this file.
b. Pin assignment and the Timing constraint file
The pin assignment and the timing constraint file is Power_plus.000.ucf file.
The user must add all constraints of their design onto this constraint file.
c. Structure of the Sample Code
Top module
power_plus_0000
(Veriolog)
Binarize &
Control Frame Memory Calculate . Detect Edge Read Device DNA Recive UART
center of gravity Function Function Function
for DDR2 Function Function
i | dis_erea_number_top | i bin_caluc_gc v edge_detect_top v ent_device_dna i uart_top E
! (Verilog) " (Verilog) . (ngc) o (Verilog) i (nge) :
E mig_dcm_ddr2 i E img_sig_delay_2c i i img_sig_delay_1line_7c i i dis_device_dna i i i
i (Xilinx IP Core) 1 i (Verilog) ) i (Verilog) 1 i (Verilog) 1 i 1
1 mig_ddr2_wrapper i 1 div_capture_bin i 1 div_capture i 1 DNA_PORT_inst i 1 i
: (ngc) i : (Verilog) i i (Verilog) i i (Xilinx Library) i i i

Important Design Cautions

As you design the program in the user FPGA, it is imperative to synchronize all processes to the clock pulse rising edges given
from the FPGA’s pin number F11 (symbol CLKIN). Follow the four important notices listed below along with the Conceptual
drawing of the FPGA programming.

Cautions:
Latch all signal timings of the image data, LVAL and FVAL coming from the Sentech FPGA at the rising edges of the clock

1.

pulse (symbol CLKIN).

In the same manner, the signal timings of the image data, LVAL and FVAL after the image processing must be latched at
the rising edge of the clock pulse (symbol CLKIN).

When a selector is used in the process as shown as an example in the drawing, the signal timings of the image data, LVAL
and FVAL must be latched at the rising edges of the clock pulse (symbol CLKIN).

The image data, LVAL and FVAL must be latched at the rising edges of the clock pulse (symbol CLKIN) prior to sending
them back to the Sentech FPGA.
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3. Notice for DDR2 Memory Usage

The DDR2 memory control IP core for the sample code was made by MIG3.3 (Core Generator) with the following settings:

Setting Item Setting Value
Burst Length 4
Burst Type Sequential
Output Driver Strength Fullstrength
RTT(nominal)-ODT 750hm
DQS# Enable Enable
USE DCM check
Class for Address and Control Class Il
Class for Data Class Il
Debug Signal for Memory Controller Disable
System Clock Signal-Ended

The generated file

(\ipcore_dir\mig_dcm_ddr2\mig_dcm_ddr2\user_design\par\mig_dcm_ddr2_infrastructure_tip.v) was changed as follows:

105 line of mig_dcm_ddr2_infrastructure_top.v

/*
generate
ifCCLK_TYPE == "DIFFERENTIAL") begin : DIFF_ENDED_CLKS_INST

IBUFGDS_LVDS_25 SYS_CLK_INST

(

.1 (sys_clk),

.IB (sys_clkb),

.0 (sys_clk_ibuf)
)i
end else ifCCLK_TYPE == "SINGLE_ENDED") begin : SINGLE_ENDED_CLKS_INST

IBUFG SYS_CLK_INST

(
1 (sys_clk_in),
.0 (sys_clk_ibuf)
end ’
endgenerate
*/

/I CHANGE BY SENSOR TECHNOLOGY
assign sys_clk_ibuf = sys_clk_in;

The timing constraint file, which is made by the IP core belongs to the ISE

(\ipcore_dir\mig_dcm_ddr2\mig_dcm_ddr2\user_design\par\mig_dcm_ddr2.ucf) is reflect to the Power_plus_000.ucf file.

To use the DDR2 memory, the optional setting of the ISE was changed to the following from the default setting

Category

Property name

Value

Synthesis Options

Keep Hierarchy

Soft

User Guide
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Recommendations for the image data handle between the Sentech FPGA and the User Configurable FPGA

It is recommended to make the image processing synchronize with CLKIN when the image processing is in the user
configurable FPGA.

It is also recommended to set the timing restriction for securing the timing margin of CLKIN and the image data (DIN, DOUT,

LVALIN, LVALOUT, FVALIN, FVALOUT) between the Sentech FPGA and the user configurable FPGA.

Please check the sample code for details.

Input signals from
Sentech FPGA

User Guide

User configurable FPGA

from the Sentech FPGA is

The image data (DIN, LVALIN, FVALIN)

Flip-Flop output with the rising edge

The image data (DIN, LALIN, FVALIN)

DIN of CLKIN after input image data at each image processing is
[11:0] Flip-Flop output with the rising edge
LVALIN )—kt of CLKIN
FVALIN —
CLKIN R/j
[
When select the image data, The image data (DOUT, LVALOUT, FVALOUT)

the image data (DIN, LVALIN, FVALIN)
is Flip-Flop output with the rising edge

¢ rising edge of CLKIN
of CLKIN after select the image data

to the Sentech FPGA is Flip-Flop output with the

Output signals to
Sentech FPGA

DOUT [11:0]
LVALOUT
FVALOUT

—>

Copy Guard Function
The user configurable FPGA (XILINX: XC3SD1800A) supports the “Device DNA security function” for FPGA design protection.

The user configurable FPGA has a 57bit unique ID. This ID can be used as a security key.

Please refer to the XILINX application note: WP266 for further details.

Schematics of the User Configurable FPGA (XILINX)
Please refer to the “Schematics of user configurable FPGA (XILINX).
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IV. The Camera Output Timing Charts

A. Horizontal Timing

780 CLK

1 CLK = 27.1605 nseconds

LVAL One horizontal (1H) j
DVAL |
<« 132CLK——— >« 648CLK——— » <132 CLK—
FVAL |_
< 38 —04 CLKA
CLK \\
Video out{ //
Hnnm (¢
<« 132CLK——— >+ 648CLK——— >« 132 CLK—

1.

Video out

Video out

B. Vertical Timing

Horizontal blanking

Video output

Color Bayer Order (This information is only for the STC-GEC330X)

LVAL

Line 1

Line 2

I

@ e ceeeed
& @Oeee-ese

1 H=21.1852 pseconds, 89.910172 Hz

1. Full Scanning
- 525H »
One vertical (1V)
FVAL
~———31H -— 494H—— >« 31H——
oM<
A A\ 2e
Video out( //
I (¢
<«—31H > 494H—— e 3IH——
Vertical blanking Video output
e T e O e E e A W N QN T S T EN
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2. A0l
~—EXxposure time—
LIRS Common -
Internal VD “0 2‘0 3‘0 4‘0 5‘0
itemal WD [TTTTTTTTTTTTTITEITTITITTTTTET T T T T T T T T T T T O T T T T T T T T e e T Ty T
Video out
FVAL tecave nes 1
N A L I
vi L ] ———————
v2 FTTTTTTTTTTTTTTTETT T T e —
va o L ] ————
sue |11 L L

Optical black
+

Dummy bit

o

CCD effective
lines

Optical black —

User Guide

i
Total number of the line at 1 frame [TOTAL_LINE]

Blanking
(Front)
i
.

Effective
lines

Blanking
(Back)
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C. Transferring Image

STC-GE330X (Monochrome)

Pixell of | Pixel2 of
Data Data

Pixeln of Data: The transferring pixel
n: The order number

STC-GEC330X (Color)

Pixelmn of Data: The transferring pixel
m: The line number
n: The order number

User Guide 29
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V. Camera Function Modes

A. Normal Mode

N e |

+Exp'osure»
time

CCD
exposure

Video out

B. Pulse Width Trigger Mode

In this trigger mode with positive polarity, the camera exposure starts at the rising edge of the trigger pulse and stops at the falling
edge of the trigger pulse. Therefore, if positive polarity is selected, the exposure periods are the high states of the trigger pulse.

1. Timing

—»
Trigger signal
(Positive)

Internal VD

N “Note. 2 Y
A Exposure

CCD exposure time ‘

FVAL ‘ ‘ ‘

Notes:
e The video output is going to be V reset by the next internal HD signal immediately after the exposure is finished.
e The exposure time is set by the pulse width of the trigger signal.
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2. Exposure Timing with the Positive Polarity Trigger Signal

(127 CLK) >

Input Trigger signal - T1 >
>—« Filtering *Note.1
30 CLK

Trigger signal |

(With Photocoupler delay) - T1 >
Less than
5 useconds

- T

Exposure time

Exposure time: T1'=T1 + 127 CLK
SUB P

s L

Notes:

e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input
a trigger signal with more than a 31 CLK pulse width

e The exposure will start 75 CLK after the rising edge of the trigger signal.

3. Exposure Timing with the Negative Polarity Trigger Signal

Input Trigger signal - T1 > (127 CLK)»
»—«— Filtering *Note.1
30 CLK
Trigger signal |
(With Photocoupler delay) - T >
Less than
60 useconds
- T

Exposure time

Exposure time: T1'=T1 + 127 CLK

SG -

SUB

Notes:

e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input
a trigger signal with more than a 31 CLK pulse width

e The exposure will start 75 CLK after the rising edge of the trigger signal.
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C. Edge Preset Trigger Mode

In this trigger mode, the camera exposure starts at the rising edge of the trigger pulse. The exposure duration time is preset by the
DIP Switch settings.

1. Timing
*Note. 1
Max. 1H
—
Trigger signal
(Rising edge)
Internal VD U

time

J J
N
=

CCD exposure

A
N
|

FUAL | |

Notes:
e The video output is going to be V reset by the next internal HD signal immediately after the exposure is finished.

e The exposure time is set by the preset electronic shutter speed.

2. Exposure Timing with the Positive Polarity Trigger Signal

Input Trigger signal

—» 4 Filtering *Note.1
30CLK

Trigger signal 3 N—

(With Photocoupler delay)

»
< »

Less than - T
5 useconds

\

Exposure time

Exposure time: T1' = Preset exposure time

SUB

SG [ ]

Notes:
e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input

a trigger signal with more than a 31 CLK pulse width
e The exposure will start 75 CLK after the rising edge of the trigger signal.
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3. Exposure Timing with the Negative Polarity Trigger Signal

Input Trigger signal

< Filtering *Note.1
30CLK

Trigger signal
(With Photocoupler delay) ’ A

»
»

Less than

T1'
60 useconds

A
\

Exposure time

Exposure time: T1' = Preset exposure time
SuB P P

SG [ ]

Notes:

e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input
a trigger signal with more than a 31 CLK pulse width

e The exposure will start 75 CLK after the rising edge of the trigger signal.

D. Edge Preset Trigger Mode (The trigger input while the image is out)
In this trigger mode, the camera exposure starts at the rising edge of the trigger pulse. The exposure duration time is preset by the
DIP Switch settings.

It is necessary to disable the trigger signal mask with the communication when the trigger signal input is required while the image
is out.
It is necessary to set the “H reset” at the exposure start mode to keep from generating additional noise on the image.

1. Timing

Max. 1H
—» e

Trigger signal
(Rising edge)

Internal VD

J

CCD exposure time

[
LA

NS

m m

X “Note. 2
‘ Exposure

FVAL

Notes:
e The video output is going to be V reset by the next internal HD signal immediately after the exposure is finished.
e The exposure time is set by the preset electronic shutter speed.
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2. Exposure Timing with the Positive Polarity Trigger Signal

Input Trigger signal

—» —«— Filtering *Note.1
30CLK

Trigger signal 3 S

(With Photocoupler delay)

»
»

Less than
5 useconds

T1'

\

A

Exposure time

Exposure time: T1' = Preset exposure time

SUB

56 L

Notes:
e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input

a trigger signal with more than a 31 CLK pulse width
e The exposure will start 75 CLK after the rising edge of the trigger signal.

3. Exposure Timing with the Negative Polarity Trigger Signal

Input Trigger signal

< Filtering *Note.1

<

Trigger signal 30CLK
i i
(With Photocoupler delay) ’ Q

»
»

<

Less than
60 useconds

Y

T1'

A

Exposure time

Exposure time: T1' = Preset exposure time

SUB

SG [ ]

Notes:
e The trigger signal is removed by the filtering if the pulse width of the input trigger signal is less than 30 CLK. Please input

a trigger signal with more than a 31 CLK pulse width
e The exposure will start 75 CLK after the rising edge of the trigger signal.
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E. HReset Mode

In this mode, the exposure can be initiated during the video out from the camera without any horizontal noise. A SUB pulse is
generated to sweep the charges during the horizontal blanking period to prevent from getting horizontal noises.

The image will have horizontal noise that is caused by generating the SUB pulse during the video out during normal mode (H Reset
Mode is OFF)

The maximum delay to start the exposure from the trigger input is 1H.

Trigger signal
(Rising edge) H

\ Next HD

wwo [ 1] I i

Normal SUB pulse timing

SUB pulse H L‘

CCD exposure

Vldeo ol‘n ||||||||||||||||||||||I|||I|III|; Al IS l I AN T TP T, o
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VI. The Communication Protocol

Specifications

This camera has a communication function that enables external devices (such as a PC) to control the camera functions. Please use the
StCamGigEWare or StGigECtrl communication software or use the following communication protocol to communicate to the camera.

A. The Communication Method
UART (RS232C), Binary Communication

B. The Communication Settings

Settings
Baud rate 115,200bps
Data hit 8hit
Parity None
Stop bit 1bit
Flow control None

C. The Communication Format

1. The format for sending data from the PC to the camera is as follows:

a. Sending the read command

SOF | Device code | Read | Page selection| Command code | Data length Data EOF

(8bit) (6bit) (1bit) (1bit) (8bit) (8bit) (Dummy, 1byte) | (8bit)
b. Sending the write command

SOF | Device code | Write | Page selection | Command code | Data length Data EOF

(8bit) (6bit) (1bit) (1bit) (8bit) (8bit) (Data length byte) | (8bit)

2. The format for receiving data form the camera is as follows:

a. After sending th

e read command

SOF | Data length Data EOF

(8bit) (8bit) (Data length byte) | (8bit)
b. After sending the write command

SOF [ Data length| Receiving code EOF

(8bit) | (8bit) "00" (8bit) (8hit)
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3. Descriptions of the Format

Name Descriptions
SOF Start of the frame
Sets (or gets) the value is as “02H” always.
Device code Sets "000000" when access to the camera function setting.
Sets "100000" when access to the camera extend function setting.
Please check the "The camera commands list" and "Description of the camera control commands"
Read / Write Sets (or gets) “0” when send read command.
Sets (or gets) “1” when send write command.
Page selection (|Sets “0” when access to the command register of the camera
Gets current data from the command register when sent read command.
The data of the command register is replaced by the sent data when sent write command.
The data of the EEPROM is not replaced.

Sets “1” when access to the EEPROM of the camera
The camera works with the data of the EEPROM when the power on the camera.
Gets the data from the EEPROM when sent read.
The data of the EEPROM is replaced by sent data when sent write command.
The camera sends the receiving coce as "01H" to the PC after the data of the EEPROM is replaced.
Command Please check from the following page.
code
Data length Data length (Unit: byte)
Receiving data
The data length is depending on the command after sent read command.
The data length is “00H” after sent write command.
Sending data
The data length is 1 byte when send read command.
The data length is depending on the command when send write command.
Data The value of the data is depending on the command
EOF End of the frame
Sets (or gets) the value is as “03H” always
Receiving code [[Result of the sending command

4. Command Example
Send the read command to read the O0H address data of the register

02, 00, 00, 01, 00, 03
SOF, (Device code/Read/Register), Command Code, Data Length, Data EOF

The return command
02,01, 00, 03
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D. The Camera Control Commands

1. The Camera Control Commands List

Notes:
e The data unit of each command is 1 byte (8bit)
e The data can be saved to the EEPROM if “x” is in the “Save to EEPROM” column in the list below.
e When the camera is powered on, it operates with the data of the EEPROM.

Device [Command| Read /Write | Save to Function Initial data Data range
Code No. EEPROM
000000 |00 to OFH Reserved - -
10H Read / Write X The camera function mode 1 (8bit: D[7..0]) 89H
11H Read / Write X The camera function mode 2 (8bit: D[7..0]) OFH
12H Read / Write X The camera function mode 3 (8bit: D[7..0]) 00H
13H Read / Write X The camera function mode 4 (8bit: D[7..0]) 60H
14 tol5H Reserved - -
16H Read / Write X Software trigger mode (8bit: D[7..0]) 00H
17H Read / Write X Image data reset (8bit: D[7..0]) 00H
18 tolFH Reserved - -
20H Read / Write X The exposure time (useconds) of the electronic shutter (24bit: D[7..0])
21H Read / Write X The exposure time (useconds) of the electronic shutter (24bit: D[15..8]) 0 0to 16,777,215
22H Read / Write X The exposure time (useconds) of the electronic shutter (24bit: D[24..16])
23 - 2FH Reserved - -
30H Read / Write X CDS gin (8bit: D[7..0]) 0 0to 255
31H Read / Write X The digital gain (8bit: D[7..0]) The factory adjusted value
32H Read / Write X The gain offset (8bit: D[7..0]) The factory adjusted value
33to 37H Reserved - -
38H Read / Write X The clamp level (8bit: D[7..0]) 9 0to31
39 to 3DH Reserved - -
3EH Read /Wr!te X Wh!te cI!p for the test pattern (16b!t: D[15..8]) 1,023 010 4,095
3FH Read / Write X White clip for the test pattern (16bit: D[7..0])
40 to 4FH Reserved - -
50H Read / Write X The trigger delay time (useconds) (Integer) (24bit: D[7..0])
51H Read / Write X The trigger delay time (useconds) (Integer) (24bit: D[15..8]) 0 0t 2,000,000
52H Read / Write X The trigger delay time (useconds) (Integer) (24bit: D[23..16])
53H Read / Write X The trigger delay time (useconds) (Decimal) (8bit: D[7..0])
54 to 57H Reserved - -
58H Read / Write X Frame rate (Hz) (Integer) (16bit: D[7..0])
59H Read / Write X Frame rate (Hz) (Integer) (16bit: D[15..8])
5AH Read / Write X Frame rate (Hz) (Decimal) (24bit: D[7..0]) 89.91172 0.72028 to 360.33325
5BH Read / Write X Frame rate (Hz) (Decimal) (24bit: D[15..8])
5CH Read / Write X Frame rate (Hz) (Decimal) (24bit: D[23..16])
5D to 77H Reserved - -
78H Read / Write X Test pattern selection (8bit: D[7..0]) 00H
79H Read / Write X Image effect selection (8bit: D[7..0]) 00H
7Ato 7FH Reserved - -
80H Read / Write EEPROM control (8bit: D[7..0]) 00H
81 to EFH Reserved - -
FOH Read / Write X The signals of the power/IO connector (8bit: D[7..0]) 20H
F1H Read / Write X UserOutput signal for the power/IO connector (8bit: D[7..0]) 00H
F2 to F7H Reserved - -
F8H Read / Write X The signals of the power/IO connector (8bit: D[7..0]) 00H
FOH Read / Write X The signals of the power/IO connector (8bit: D[7..0]) 00H
FA to FFH Reserved - -
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Device | Command | Read / Write | Save to Function Initial data Data range
Code No. EEPROM
100000 |00to 17H Reserved - -

18H Read / Write X JTAG for User configurable FPGA (8bit: D[7..0]) 00H

19H Read / Write User configurable FPGA Enable (8bit: D[7..0]) 00H

1A to 1FH Reserved - -

20H Read / Write X Exposure mode (8bit: D[7..0]) 00H

21H Read / Write X AGC maximum limit (8bit: D[7..0]) 255 0 to 255

22H Reserved - -

23H Read / Write X The upper limit of the electronic shutter for auto shutter (20bit: D[7..0])

24H Read / Write X The upper limit of the electronic shutter for auto shutter (20bit: D[15..8]) 11,122 0to 1,048,575

25H Read / Write X The upper limit of the electronic shutter for auto shutter (20bit: D[20..16])

26H Read / Write X The lower limit of the electronic shutter for auto shutter (20bit: D[7..0])

27H Read / Write X The lower limit of the electronic shutter for auto shutter (20bit: D[15..8]) 0 0to 1,048,575

28H Read / Write X The lower limit of the electronic shutter for auto shutter (20bit: D[20..16])

29H Read / Write X Weight1 for ALC (8bit: D[7..0]) 11H D3 to DO: Oto 15
D7 to D4: 0to 15

2AH Read / Write X Weight2 for ALC (8bit: D[7..0]) 11H D3 to DO: Oto 15
D7 to D4: 0to 15

2BH Read / Write X Weight3 for ALC (8bit: D[7..0]) 1AH D3 to DO: Oto 15
D7 to D4: 0to 15

2CH Read / Write X Weight4 for ALC (8bit: D[7..0]) 11H D3 to DO: 0to 15
D7 to D4: 0to 15

2DH Read / Write X Weight5 for ALC (8bit: D[7..0]) O1H D3 to DO: Oto 15
D7 to D4: 0

2EH Read / Write X Target brightness for ALC (8bit: D[7..0]) 128 0 to 255

2FH Read / Write X ALC peak-average (8bit: D[7..0]) 0 0 to 255

30H Read / Write X Vertical_1 position for the ALC weight area (16bit: D[7..0]) 32 010 493

31H Read / Write X Vertical_1 position for the ALC weight area (16bit: D[15..8])

32H Read / Write X Vertical_2 position for the ALC weight area (16bit: D[7..0]) 196 010493

33H Read / Write X Vertical_2 position for the ALC weight area (16bit: D[15..8])

34H Read / Write X Vertical_3 position for the ALC weight area (16bit: D[7..0]) 208 010493

35H Read / Write X Vertical_3 position for the ALC weight area (16bit: D[15..8])

36H Read / Write X Vertical_4 position for the ALC weight area (16bit: D[7..0]) 462 010 493

37H Read / Write X Vertical_4 position for the ALC weight area (16bit: D[15..8])

38H Read / Write X Horizontal_1 position for the ALC weight area (16bit: D[7..0]) 36 010 647

39H Read / Write X Horizontal_1 position for the ALC weight area (16bit: D[15..8])

3AH Read / Write X Horizontal_2 position for the ALC weight area (16bit: D[7..0]) 252 010 647

3BH Read / Write X Horizontal_2 position for the ALC weight area (16bit: D[15..8])

3CH Read / Write X Horizontal_3 position for the ALC weight area (16bit: D[7..0]) 306 0to 647

3DH Read / Write X Horizontal_3 position for the ALC weight area (16bit: D[15..8])

3EH Read / Write X Horizontal_4 position for the ALC weight area (16bit: D[7..0]) 612 010 647

3FH Read / Write X Horizontal_4 position for the ALC weight area (16bit: D[15..8])

40H Read / Write X White balance mode (8bit: D[7..0]) 00H

41H Read / Write X Preset_1 white balance (Red gain) (8bit: D[7..0]) 0 0 to 255

42H Read / Write X Preset_1 white balance (Gr gain) (8bit: D[7..0]) 0 0 to 255

43H Read / Write X Preset_1 white balance (Blue gain) (8bit: D[7..0]) 0 0 to 255

44H Read / Write X Preset_1 white balance (Gb gain) (8bit: D[7..0]) 0 0 to 255

45H Read / Write X Preset_2 white balance (Red gain) (8bit: D[7..0]) 0 0 to 255

46H Read / Write X Preset_2 white balance (Gr gain) (8bit: D[7..0]) 0 0 to 255

A7H Read / Write X Preset_2 white balance (Blue gain) (8bit: D[7..0]) 0 0 to 255

48H Read / Write X Preset_2 white balance (Gb gain) (8bit: D[7..0]) 0 0 to 255

49H Read / Write X Preset_3 white balance (Red gain) (8bit: D[7..0]) 0 0 to 255

4AH Read / Write X Preset_3 white balance (Gr gain) (8bit: D[7..0]) 0 0 to 255

4BH Read / Write X Preset_3 white balance (Blue gain) (8bit: D[7..0]) 0 0to 255

4CH Read / Write X Preset_3 white balance (Gb gain) (8bit: D[7..0]) 0 0 to 255

4DH Reserved - -

4EH Read /Wr!te X Threshold for auto Wh!te balance (16b!t: D[7..0]) 3072 010 4,005

AFH Read / Write X Threshold for auto white balance (16bit: D[16..8])
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Device | Command | Read / Write | Save to Function Initial data Data range
Code No. EEPROM

100000 |50H Read / Write X Y_offset for AOI (8bit: D[7..0]) 0 4<=Y <=494
51H Read / Write X Y_offset for AOI (16bit: D[15..8]) Y: Y_offset + Height
52H Read / Write X Height for AOI (8bit: D[7..0]) 494 4<=Y<=494
53H Read / Write X Height for AOI (16bit: D[15..8]) Y: Y_offset + Height
54H Read / Write X X_offset for AOI (8bit: D[7..0]) 0 8 <=X<=648
55H Read / Write X X_offset for AOI (16bit: D[15..8]) X: X_offset + width
56H Read / Write X Width for AOI (8bit: D[7..0]) 648 8 <= X <= 648
57H Read / Write X Width for AOI (16bit: D[15..8]) X: X_offset + width
58H Read / Write X Vertical_1 position for the white balance area (16bit: D[7..0]) 0 010 493
59H Read / Write X Vertical_1 position for the white balance area (16bit: D[15..8])
5AH Read / Write X Vertical_2 position for the white balance area (16bit: D[7..0]) 493 010493
5BH Read / Write X Vertical_2 position for the white balance area (16bit: D[15..8])
5CH Read / Write X Horizontal_1 position for the white balance area (16bit: D[7..0]) 0 0 to 647
5DH Read / Write X Horizontal_1 position for the white balance area (16bit: D[15..8])
5EH Read / Write X Horizontal_2 position for the white balance area (16bit: D[7..0]) 647 0to 647
5FH Read / Write X Horizontal_2 position for the white balance area (16bit: D[15..8])
60H Read / Write X Camera model (8bit: D[7..0]) 00H
61 to 7FH Reserved - -
80H Read / Write X Push set white balance (Red gain) (8bit: D[7..0]) 0 0 to 255
81H Read / Write X Push set white balance (Gr gain) (8bit: D[7..0]) 0 0 to 255
82H Read / Write X Push set white balance (Blue gain) (8bit: D[7..0]) 0 0 to 255
83H Read / Write X Push set white balance (Gb gain) (8bit: D[7..0]) 0 0to 255
84 to 8FH Reserved - -
90H Read / Write X Iris lens adjustment (8bit: D[7..0]) 80 0 to 255
91H Reserved -
92H Read / Write X Iris lens manual adjustment (8bit: D[7..0]) 01H
93 to BFH Reserved - -
COH Read / Write X Image data between FPGAs (8bit: D[7..0]) 00H
C1H Read / Write X Output signal selection (8bit: D[7..0]) 00H
C2 toFFH Reserved - -
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2. Description of the Camera Control Commands (Device Code: 000000)

Note: The underline settings are the factory default settings.

Command No. Command Descriptions

10H: [The camera function mode 1] Initial data: 89H
MOD1[7..0] This sets the camera function mode.
D[7..0]

[D7 |p6 | D5 [D4 [D3 [D2 [ D1 [DO |

D7: Continuous/Trigger Mode  0: Auto 1: Manual
D6: Trigger Polarity 0: Positive 1: Negative
D5: Trigger Mode 0: Edge Preset 1: Pulse width
D4: Binning Mode 0: OFF (Normal 1: ON (Binning)
D3: Scanning Mode 0: Full Scanning 1: Partial Scanning
D2 to DO: No Function Always set as “001”
11H: [The camera function mode 2] Initial data: OFH
MOD2[7..0] This sets the camera function mode.
D[7..0]

[pD7 [p6 [ps [p4 [D3 [D2 [D1 [DO |

D7 to D6:
D5:
D4:
D3:
D2 to DO:

Notes:

No Function
TG Reset

Smear Half Reduction

Function Mode
No Function

Always set as “00”

0: TG Partial Reset 1: TG Partial Reset OFF
0: OFF 1: ON
0: Trigger Mode 1: Continuous Mode

Always set as “111”

e The function mode is enabled when the “Continuous/Trigger mode (MOD1-D7)” is manual.
e There is no video output without the trigger signal input while the camera works with the trigger mode.

12H: [The camera function mode 3] Initial data: 00H
MOD3[7..0] Sets the camera function mode.
D[7..0]

[p7 [p6 | ps [p4 [p3 [D2 [D1 [ DO |

D7 to D6:

D5:

D4 to D3:

D2 to DO:

Video Out

Trigger Signal Type

Exposure Start Mode

No Function

00: 10bit

01: 8bit

10: 12bit

11: RGB 8bit

0: Software Trigger

1: Hardware Trigger (trigger signal input from 5pin of Power/IO connector)
00: Normal

1: ON (Binning)

10 to 11: H Reset

01: No function (Prohibited settings. Do not set these values)
Always set as “000”
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Command Command Descriptions
No.
13H: [The camera function mode 4] Initial data: 60H
MODA4[7..0] This sets the camera function mode.
D[7..0]
D7 |[D6 [D5 [ D4 [D3 [D2 [ D1 [DO |
D7: No Function Always set as “0”
D6: Trigger signal mask while the image isout ~ 0: OFF  1: ON (Invalid trigger signal while the image is out)
D5to D0:  No Function Always set as “100000”
16H: [Software Trigger Setting] Initial data: OOH

SOFTRG[7..0]

This sets the source of the software trigger.
D[7..0]
|p7 |p6 [D5 [ D4 [D3 [D2 [ D1 [DO |

D7 to D6: Software Trigger Source Selection 00: Programming Software Trigger
01: User configurable FPGA generates the trigger
10: Command Software Trigger
(200 unseconds pulse width trigger signal)
11: No Function
(Prohibited settings — do NOT set these values)

D5 to D1: No Function Always set as “00000”
DO: Generate command software trigger  0: Hold (Low State) 1: Generate command software trigger
(200 unseconds high state)
Notes:

e The software trigger source selection is enabled when the “Trigger signal type (MOD3-D5)"” is the software trigger
(sets as 0).

e When using the “Programming software trigger”, please set up the pulse duration, the trigger signal interval and
generate the trigger signal with the “StGigk SDK”.

e When using “User Configurable FPGA Generates Trigger”, please generate a trigger signal with more than a 200
unseconds pulse duration in the user configurable FPGA.

e When the “Command Software Trigger” is selected, it is necessary to generate the software trigger with the
“Generate command software trigger (SOFTRIG-DO0)".

17H: [Image data reset] Initial data: 0OH
IMAGEREST Reset the image data (FVAL, LVAL and the image data).
[7..0] Change from the reset to the image data out after the start the image acquisition.
The image data is not output when the image data is reset.
D7 to D1: No Function Always set as “000”
DO: Image datareset  0: FVAL/LVAL/Image data reset (FVAL, LVAL and the image data are low state data
1: FVAL/LVAL/Image data out
20H: EXPTM [The exposure time (usecondsO of the electronic shutter]
[7..0] Initial data: EXPTM([23..0] = 0, data range: 0 to 16,777,215
21H: EXPTM Sets the exposure time for the electronic shutter.
[15..8]
22H: EXPTM Exposure time = EXPTM([23..0] useconds
[23..16]
When set as 0, the electronic shutter is OFF.
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Command No.

Command Descriptions

30H: [CDS gain] Initial data: PGA[7..0] = 0, data range: 0 to 255
PGA[7..0] Sets the CDS gain (programmable gain)
CDS gain = 6.16 + 0.04 x (PGA[7..0] x 2 + GOFS[7..0]) dB
*CDS_BASEGAIN[15..0]: The gain base offset (The value of the address 5EH and 5FH)
*GOFS[7..0]: The gain offset (The value of the address 32H)
31H: [The digital gain] Initial data: DGB[7..0] = The factory adjusted value
DGB[7..0]
Video level = (Input video level — CLAMP level) x (14DGBJ[7..0] / 128) + CLAMP Level
*CLAMP Level: Clamp level (The calculated value of the address 38H)
32H: [The gain offset]
GOFS[7..0] Initial data: GOFS[7..0] = The factory adjusted value, data range: 0 to 255
38H: [The clamp level] Initial data: CLAMP[7..0] = 9, data range: O to 31
CLAMP[7..0] This sets the clamp level (The clamp level of the black signal).
Clamp level = CLAMP[7..0] x 8 + 56 (for 12 bit output)
Clamp level = (CLAMP[7..0] x 8 + 56) / 4 (for 10 bit output)
Clamp level = (CLAMP[7..0] x 8 + 56) / 16 (for 8 bit output)
Whenever a value greater than 31 is set, it will automatically set to 31
3EH: [The white clip level for the white clip test pattern]

WHITE_CLIP[15..8]
3FH:
WHITE_CLIP[7..0]

Initial data: WHITE_CLIP[15..0] = 1023, data range: 0 to 4095

Sets the white clip level for the white clip test pattern

50H: DELAY_I[7..0]
51H: DELAY_I[15..8]
52H: DELAY_[[23..16]

[The delay time (usecond, integer) for the trigger signal]
Initial data: DELAY_I[23..0] = O, data range: 0 to 2,000,000
This sets the delay time (as usecond) that is from the trigger signal input to the start of the exposure.

Delay time for the trigger signal = (DELAY_I{23..0]). (DELAY_F[7..0] useconds

53H: DELAY_F[7..0]

[The delay time (usecond, decimal) for the trigger signal]
Initial data: DELAY_F[23..0] = 0, data range: 0 to 99
Sets the delay time (in useconds) that is from the trigger signal input to the start of the exposure

58H: FPS_I[7..0]
59H: FPS_I[15..8]

[Frame rate (Hz, integer)] Initial data: FPS_F[15..0] = 89, data range: 0 to 360
Sets the frame rate as Hz.

Frame rate = (FPS_I[15..0]). (FPS_F[23..0]) Hz

Frame Rate Range: 0.72028 to 360.33325 Hz
Max frame rate for full resolution: 89.91172 Hz (as initial data)

User Guide

43 Rev 1.0




oENIECH e

Command No.

Command Descriptions

5AH: FPS_F[7..0]
5BH: FPS_F[15..8]
5CH: FPS_F[23..16]

[Frame rate (Hz, decimal)]
Initial data: FPS_F[23..0] =91,172, FPS_I[15..0], data range: 0 to 99,999
This sets the frame rate as Hz.

Frame rate = (FPS_I[15..0]). (FPS_F[23..0]) Hz

78H: TESTP[7..0]

[Test pattern selection] Initial data: TESTP[7..0] = 00H
This sets the test pattern output from the camera.
D[7..0]

|D7 | D6 [ D5 [D4 [D3 [D2 [ D1 [DO |

O0H: Video Output  01H: Gray Scale

02H: Ramp Wave 03H: 100% White

04H: White Clip 05H: Color bar (RGB Bayer)
Others: Black

79H: EFFCT([7..0]

[Image effect selection] Initial data: EFFCT[7..0] = O0H
This sets the image effect.

D[7..0]

[D7 [p6 [ D5 [ D4 [D3 [D2 [ D1 [DO |

D7: Negative video / Positive video selection 0: Positive Image 1: Negative image

D6to DO:  Image Effect 00H: No effect (Original)  01H: 9bit gradation
02H: 8bit gradation 03H: 7bit gradation
04H: 6bit gradation O5H: 5bit gradation
06H: 4bit gradation 07H: 3bit gradation
08H: 2bit gradation 09H: 1bit gradation

0A to 7FH: No Function
(Prohibited setting. Do not set these values)

80H: E2P[7..0]

[EEPROM control] Initial data: e2p[7..0] = 00H
D[7..0]
|D7 [ D6 [ D5 [ D4 [D3 [D2 [ D1 [DO |

D7 to D1: No function Always set as “0000000”
DO: Write control to the EEPROM 0: Prohibited 1: Accept

Note: This bit is cleared to “0” automatically by the internal process after the execution of the command.
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Command No. Command Descriptions

FOH: OUTSEL[7..0] [The output signal selection for the power/IO connector] Initial data: OUTSEL[7..0] = 20H
Sets the output signal from the power/I0 connector.

D[7..0]

|D7 |[D6 |[D5 [D4 [ D3 [D2 [D1 [DO |

D7 to D4: Output signal for the 4pin of the power/IO connector

0: FrameTriggerWait signal

1: UserOutput signal

2: ExposureActive signal

3: TriggerAuxiliary signal

4: TriggerInternal signal (after mask and delay process)

5: SensorReadOut signal

6 to F: No function (Prohibited settings. Do not set these values)
D3 to DO: Output signal for the 3pin of the power/IO connector

0: FrameTriggerWait signal

1: UserOutput signal

2: ExposureActive signal

3: TriggerAuxiliary signal

4: Triggerinternal signal (after mask and delay process)

5: SensorReadOut signal

6 to F: No function (Prohibited settings. Do not set these values)

Note: When “UserQOutput signal” is selected, this sets the status of the signal with the “UserOutput signal for the
power/IO connector (TEST2-D3,4)”.

F1H: TEST2[7..0] [UserOutput signal for the power/10 connector] Initial data: TEST2[7..0] = 00H
This sets the status of the UserOQutput signal.

D[7..0]

D7 [ D6 [D5 [D4 [D3 [ D2 [ D1 [DO |

D7: UserOutput signal for the 7pin of the power/IO connector 0: Low 1: High
D6: UserOutput signal for the 6pin of the power/I0 connector 0: Low 1: High
D5: UserOutput signal for the 5pin of the power/IO connector 0: Low 1: High
D4: UserOutput signal for the 4pin of the power/IO connector 0: Low 1: High
D3: UserOutput signal for the 3pin of the power/I0 connector 0: Low 1: High
D2 to DO: No function Always set as “000”

Note: The UserOutput signal is enabled when the “UserOutput signal” is selected at the “Output signal selection
(OUTSEL)".
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Command No. Command Descriptions
F8H: [The output signal selection for the power/IO connector] Initial data: OUTSEL1[7..0] = 00H
OUTSEL1[7..0] Sets the output signal from the power/I0 connector.

D[7..0]

|D7 |[D6 |[D5 [D4 [ D3 [D2 [D1 [DO |

D7 to D4: Output signal for the 6pin of the power/IO connector

0: FrameTriggerWait signal

1: UserOutput signal

2: ExposureActive signal

3: TriggerAuxiliary signal

4: TriggerInternal signal (after mask and delay process)

5: SensorReadOut signal

6 to F: No function (Prohibited settings. Do not set these values)
D3 to DO: Output signal for the 5pin of the power/IO connector

0: FrameTriggerWait signal

1: UserOutput signal

2: ExposureActive signal

3: TriggerAuxiliary signal

4: Triggerinternal signal (after mask and delay process)

5: SensorReadOut signal

6 to F: No function (Prohibited settings. Do not set these values)

Note: When “UserQOutput signal” is selected, this sets the status of the signal with the “UserOutput signal for the
power/IO connector (TEST2-D3,4)”.

FIH: [The output signal seletion for the power/IO connector] Initial data: OUTSEL2[7..0] = 00H
OUTSEL2[7..0] This sets the output signal from the power/IO connector.
D[7..0]

D7 [p6 [Dp5 [p4 [ D3 [D2 [ D1 [DO |

D7 to D4: No function Always set as “0000”
D3 to DO: Output signal for the 7pin of the power/IO connector
0: FrameTriggerWait signal
1: UserOutput signal
2: ExposureActive signal
3: TriggerAuxiliary signal
4: Triggerinternal signal (after mask and delay process)
5: SensorReadOut signal
6 to F: No function (Prohibited settings. Do not set these values)

Note: When “UserOutput signal” is selected, this sets the status of the signal with the “UserOutput signal for the
power/10 connector (TEST2-D3,4)”.
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3. Description of the Camera Control Commands (Device Code: 100000)
The underlined settings are the factory default settings.

Command No. | Command Descriptions

18H:[7..0] [JTAG for the user configurable FPGA] Initial data: 00H

This sets the JTAG connection ON/OFF for the user configurable FPGA.
D[7..0]

D7 | D6 [D5 [ D4 [ D3 [D2 [ D1 [DO |

D7 to D1: No Function Always set as “0000000”
DO: JTAG 0: OFF 1: ON

19H: [7..0] [The user configurable FPGA enable] Initial data: 00H
This sets the user configurable FPGA as ENABLE/DISABLE when the camera is started up.

D[7..0]
|p7 |p6 |[D5 [ D4 [D3 [ D2 | D1 [DO |

D7 to D1: No Function Always set as “0000000”
DO: User Configurable FPGA  0: Disable 1: Enable
20H: [7..0] [Exposure Mode] Initial data: 0OH
This sets the exposure mode (the AGC), the shutter mode and the iris lens control method.
D[7..0]

|D7 | D6 [D5 [ D4 [D3 [D2 [ D1 [DO |

D7 to D4: No function Always set as “0000”
D3: AGC 0: OFF (Fixed gain) 1: ON (AGCQ)
D2: Shutter Mode 0: OFF (Fixed shutter) 1: ON (Auto shutter)
D1: Iris Lens Control Method 0: OFF (Manual control) 1: ON (Auto control)
DO: No Function Always set as “0”

21H: [7..0] [AGC maximum limit] Initial data: 255, data range: 0 to 255

Sets the maximum limit for the AGC.

23H: [7..0] [The upper limit for the electronic shutter for the auto shutter]
24H:[15..8] Initial data: 11,122, data range: 0 to 1,048,575
25H: [20,,16] This sets the upper limit of the electronic shutter for the auto shutter as usecond.

26H: [7..0] [The lower limit for the electronic shutter for the auto shutter]
27H: [15..8] Initial data: 0, data range: 0 to 1,048,575
28H: [20,,16] This sets the lower limit of the electronic shutter for the auto shutter as usecond.

29H: [7..0] [Weightl for the ALC] Initial data: 11H

This sets the weight for the ALC weight area 1 and 2.
D[7..0]

[p7 [p6 [ D5 [ D4 [ D3 [D2 [D1 [DO |

D7 to D4: Weight for ALC weight area 2
D3 to DO: Weight for ALC weight area 1

Range: 0to 15

1
1 Range: 0 to 15

*Please set the ALC weight area with “30H to 3FH".
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Command No.

Command Descriptions

2AH:[7..0] [Weight2 for the ALC] Initial data: 11H
This sets the weight for the ALC weight area 3 and 4.
D[7..0]
|D7 [ D6 [D5 [ D4 [D3 [D2 [ D1 [DO |
D7 to D4: Weight for ALC weightarea4 1  Range:0to 15
D3 to DO: Weight for ALC weight area 3 1 Range:0to15
*Please set the ALC weight area with “30H to 3FH”.
2BH:[7..0] [Weight3 for the ALC] Initial data: 1AH
This sets the weight for the ALC weight area 5 and 6.
D[7..0]
[p7 |p6 | D5 [ D4 [ D3 [D2 [ D1 [DO |
D7 to D4: Weight for ALC weightarea6 1  Range:0to 15
D3 to DO: Weight for ALC weight area 5 1 Range:0to 15
*Please set the ALC weight area with “30H to 3FH”.
2CH:[7..0] [Weight4 for the ALC] Initial data: 11H
This sets the weight for the ALC weight area 7 and 8.
D[7..0]
|D7 [ D6 [D5 [ D4 [D3 [D2 [ D1 [DO |
D7 to D4: Weight for ALC weightarea8 1  Range:0to 15
D3toD0O:  Weight for ALC weightarea7 1  Range:0to 15
*Please set the ALC weight area with “30H to 3FH".
2DH:[7..0] [Weight5 for the ALC] Initial data: 01H
This sets the weight for the ALC weight area 9.
D[7..0]
[p7 [p6 [ps [p4a [p3 [D2 [D1 [DO |
D7 to D4: No Function Always set as “0000”
D3 to DO: Weight for ALC weightarea9 1  Range:0to 15
*Please set the ALC weight area with “30H to 3FH".
2EH:[7..0] [Target brightness for ALC] Initial data: 128, data range: 0 to 255
This sets the target brightness for the ALC function (AGC, auto shutter or iris lens auto control).
2FH:[7..0] [ALC peak-average] Initial data: 0, data range: 0 to 255

This sets the control standard for the ACL function (AGC, auto shutter or iris lens auto control)

When set as 0 (the Average is 100% and Peak is 0%) the ALC functions with the average brightness of the photometry
area.

When set as 255 (the Average is 0% and the Peak is 100%) the ALC functions with the peak brightness of the
photometry area.

User Guide

48 Rev 1.0



oENIECH

STC-GE330X
STC-GEC330X

Command No.

Command Descriptions

30H:[7..0] [Vertical_1 position for the ALC weight area] 2|3
31H:[15..8] Initial data: 32, data range: 0 to 493 5|6
This sets the vertical 1 position for the ALC weight area.
819
32H:[7..0] [Vertical_2 position for the ALC weight area] 213
33H:[15..8] Initial data: 169, data range: 0 to 493 5|6
This sets the vertical 2 position for the ALC weight area.
819
34H:[7..0] [Vertical_3 position for the ALC weight area] 213
35H:[15..8] Initial data: 298, data range: 0 to 493 5(6
This sets the vertical 3 position for the ALC weight area.
819
36H:[7..0] [Vertical_4 position for the ALC weight area] 213
37H:[15..8] Initial data: 462, data range: 0 to 493 56
This sets the vertical 4 position for the ALC weight area.
819
38H:[7..0] [Horizontal _1 position for the ALC weight area] 213
39H:[15..8] Initial data: 36, data range: 0 to 647 5] 6
This sets the horizontal 1 position for the ALC weight area.
819
3AH:[7..0] [Horizontal _2 position for the ALC weight area] 213
3BH:[15..8] Initial data: 252, data range: 0 to 647 5|6
This sets the horizontal 2 position for the ALC weight area.
819
3CH:[7..0] [Horizontal _3 position for the ALC weight area] 213
3DH:[15..8] Initial data: 396, data range: 0 to 647 5|6
This sets the horizontal 3 position for the ALC weight area.
819
3EH:[7..0] [Horizontal_4 position for the ALC weight areal 213
3FH:[15..8] Initial data: 612, data range: 0 to 647 5|6
This sets the horizontal 4 position for the ALC weight area.
819
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Command No. | Command Descriptions

40H:[7..0] [White balance mode] Initial data: OOH

This sets the white balance mode for the color camera.
D[7..0]

|D7 | D6 [D5 [ D4 [D3 [D2 [ D1 [DO |

D7 to D4: No function Always set as “0000”

D3: Push to set white balance operation 0: OFF 1: ON

D2 to DO: White balance mode 000: OFF 001: Preset 1
010: Preset 2 011: Preset 3,

100: Auto white balance 101: Push to set white balance
110 to 111: No function
(Prohibited settings — Do not set these values)

*When using the push-to-set white balance, set the white balance mode as “Push to set white balance” then change
“0” to “1” for the push-to-set white balance operation.

41H: GainR1 [Preset_1 white balance (Red gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Red gain for the preset_1 white balance.

Red of the camera output image data = (CCD_R —CLAMP Level) x (1 + GainR1[7..0]/64) + CLAMP Level

*CCD_R: Red of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

42H: GainGrl [Preset_1 white balance (Gr gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Gr gain for the preset_1 white balance.

Gr of the camera output image data = (CCD_Gr — CLAMP Level) x (1 + GainGr1[7..0]/64) + CLAMP Level

*CCD_Gr: Gr of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

43H: GainB1 [Preset_1 white balance (Blue gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Blue gain for the preset_1 white balance.

Blue of the camera output image data = (CCD_B — CLAMP Level) x (1 + GainB1[7..0]/64) + CLAMP Level

*CCD_B: Blue of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

44H: GainGb1l | [Preset_1 white balance (Gb gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Gb gain for the preset_1 white balance.

Gb of the camera output image data = (CCD_Gb — CLAMP Level) x (1 + GainGb1[7..0]/64) + CLAMP Level

*CCD_Gb: Gb of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)
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Command No.

Command Descriptions

45H: GainR2
[7..0]

[Preset_2 white balance (Red gain)] Initial data: 0, data range: 0 to 255
Sets the Red gain for the preset_2 white balance.

Red of the camera output image data = (CCD_R —CLAMP Level) x (1 + GainR2[7..0]/64) + CLAMP Level

*CCD_R: Red of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

46H: GainGr2
[7..0]

[Preset_2 white balance (Gr gain)] Initial data: 0, data range: 0 to 255
Sets the Gr gain for the preset_2 white balance.

Gr of the camera output image data = (CCD_Gr — CLAMP Level) x (1 + GainGr2[7..0]/64) + CLAMP Level

*CCD_Gr: Gr of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

47H: GainB2
[7..0]

[Preset_2 white balance (Blue gain)] Initial data: 0, data range: 0 to 255
Sets the Blue gain for the preset_2 white balance.

Blue of the camera output image data = (CCD_B — CLAMP Level) x (1 + GainB2[7..0]/64) + CLAMP Level

*CCD_B: Blue of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

48H: GainGb2
[7..0]

[Preset_2 white balance (Gb gain)] Initial data: 0, data range: 0 to 255
Sets the Gb gain for the preset_2 white balance.

Gb of the camera output image data = (CCD_Gb — CLAMP Level) x (1 + GainGb2[7..0]/64) + CLAMP Level

*CCD_Gb: Gb of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

49H: GainR3
[7..0]

[Preset_3 white balance (Red gain)] Initial data: 0, data range: 0 to 255
Sets the Red gain for the preset_3 white balance.

Red of the camera output image data = (CCD_R —CLAMP Level) x (1 + GainR3[7..0]/64) + CLAMP Level

*CCD_R: Red of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

4AH: GainGr3
[7..0]

[Preset_3 white balance (Gr gain)] Initial data: 0, data range: 0 to 255
Sets the Gr gain for the preset_3 white balance.

Gr of the camera output image data = (CCD_Gr — CLAMP Level) x (1 + GainGr3[7..0]/64) + CLAMP Level

*CCD_Gr: Gr of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)
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Command No.

Command Descriptions

4BH: GainB3 [Preset_3 white balance (Blue gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Blue gain for the preset_3 white balance.
Blue of the camera output image data = (CCD_B — CLAMP Level) x (1 + GainB3[7..0]/64) + CLAMP Level
*CCD_B: Blue of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)
4CH: GainGb3 | [Preset_3 white balance (Gb gain)] Initial data: 0, data range: 0 to 255
[7..0] Sets the Gb gain for the preset_3 white balance.
Gb of the camera output image data = (CCD_Gb — CLAMP Level) x (1 + GainGb3[7..0]/64) + CLAMP Level
*CCD_Gb: Gb of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)
4EH: [7..0] [Bright level threshold for auto white balance process] Initial data: 3072, data range: 0 to 4095
4FH: [15..8] This sets the bright level threshold for the auto white balance process.
The auto white balance process uses the color information of the pixel ( when the brightness of the pixel is greater than
this value)
50H: [7..0] [Y_offset for AOI]
51H: [15..8] Initial data: O, data range: 4 < “Y_offset + Height” < 494
Sets the Y_offset (the vertical start position of the image for the AOI)
52H: [7..0] [Height for AOI]
53H:[15..8] Initial data: 494, data range: 4 < “Y_offset + Height” < 494
Sets the height (the vertical size of the image for the AOI)
54H: [7..0] [X_offset for AOI]
55H: [15..8] Initial data: 0, data range: 8 < “X_offset + Width” < 648
Sets the X_offset (the horizontal start position of the image for the AQOI)
56H: [7..0] [Width for AOI]
57H: [15..8] Initial data: 648, data range: 8 < “X_offset + Width” < 648
Sets the width (the horizontal size of the image for the AOI)
58H: [7..0] [Vertical_1 position for the white balance area]
59H: [15..8] Initial data: O, data range: 0 to 493
This sets the vertical 1 position (the vertical start position for the white balance area).
This is used for the gain calculation for the auto white balance and the push-to-set white balance.
5AH: [7..0] [Vertical_2 position for the white balance area]
5BH: [15..8] Initial data: 493, data range: 0 to 493
This sets the vertical 2 position (the vertical start position for the white balance area).
This is used for the gain calculation for the auto white balance and the push-to-set white balance.
5CH: [7..0] [Horizontal_1 position for the white balance area]
5DH: [15..8] Initial data: O, data range: 0 to 647
This sets the horizontal 1 position (the horizontal start position for the white balance area).
This is used for the gain calculation for the auto white balance and the push-to-set white balance.
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Command No.

Command Descriptions

5EH: [7..0]
5FH: [15..8]

[Horizontal_2 position for the white balance area]

Initial data: 647, data range: 0 to 647

This sets the horizontal 2 position (the horizontal start position for the white balance area).

This is used for the gain calculation for the auto white balance and the push-to-set white balance.

60H: [7..0]

[Camera mode 1] Initial data: 00H

Sets the white balance area ON/OFF and the gamma table ON/OFF
D[7..0]

|D7 | D6 [D5 [p4 [ D3 [D2 [D1 [DO |

D7 to D5: No function

D4: White balance area ON/OFF
D3 to D1: No function

DO: Gamma table ON/OFF

Always set as “000”
0: OFF(Full screen)
Always set as “000”
0: OFF (Gamma=1.0)

1: ON(setup area)

1: ON

80H:
GainRP[7..0]

[Push to set white balance (Red gain)] Initial data: 0, data range: 0 to 255
This sets the Red gain for the Push to set white balance.

Red of the camera output image data = (CCD_R — CLAMP Level) x (1 + GainRP[7..0] / 64) + CLAMP Level

*CCD_R: Red of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

81H:
GainGrP[7..0]

[Push to set white balance (Gr gain)] Initial data: 0, data range: 0 to 255
This sets the Gr gain for the Push to set white balance.

Gr of the camera output image data = (CCD_Gr — CLAMP Level) x (1 + GainGrP[7..0] / 64) + CLAMP Level

*CCD_Gr: Gr of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

82H:
GainBR[7..0]

[Push to set white balance (Blue gain)] Initial data: 0, data range: 0 to 255
This sets the Blue gain for the Push to set white balance.

Blue of the camera output image data = (CCD_B — CLAMP Level) x (1 + GainBR[7..0] / 64) + CLAMP Level

*CCD_B: Blue of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

83H:
GainGbP[7..0]

[Push to set white balance (Gb gain)] Initial data: 0, data range: 0 to 255
This sets the Gb gain for the Push to set white balance.

Gb of the camera output image data = (CCD_Gb — CLAMP Level) x (1 + GainGbP[7..0] / 64) + CLAMP Level

*CCD_Gb: Gb of the CCD output image data
*CLAMP Level: Clamp level (The calculated value of 38H)

90H:[7..0]

[Iris lens adjustment] Initial data: 80, data range: 0 to 255
This sets the driving voltage of the iris lens for the iris lens auto control.
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Command | Command Descriptions
No.
92H: [Iris lens manual adjustment] Initial data: 01H
[7..0] This sets the iris lens manual adjustment operation.
D[7..0]
[pD7 [p6 |p5 [p4 [D3 [D2 [D1 [DO |
D7 to D3: No function Always set as “000000”
D1 to DO: Manual adjustment operation 00: Hold
01: Open
10: Close
11: No function (Prohibited settings. Do not set these values)
COH: [Image data between FPGAs] Initial data: 00H
[7..0] D[7..0]
D7 | b6 [Ds [p4 [D3 [D2 [D1 [DO |
D7 to D6: No function Always set as “00”
D5 to D4: Image process after the image data from the user configurable FPGA
00: No process (No data from the user FPGA)
(No data from the user configurable FPGA)
01: White balance, gamma and color interpolation
10: Gamma and color interpolation
11: Color interpolation
D3 to D2: No function Always set as “00”
D1toDO: Image data from Sentech FPGA to the user configurable FPGA
00: CCD out image data
01: White balance processed image data
10: White balance and gamma processed image data
11: No function (Prohibited setting. Do not set these values)
Note: White balance and color interpolation process are available only for color camera.
C1H: [Output the signal selection] Initial data: 00H
[7..0] D[7..0]
[p7 [p6 |ps [pa [p3 [p2 [Dp1 [DO |
D7 No function Please set as “000”
to D5:
D4: Output signal for 7 pin (Out4) of the power/10 connector  0: Output signal from Sentech FPGA
1: Output signal from the user configurable FPGA
D3: Output signal for 6 pin (Out3) of the power/IO connector ~ 0: Output signal from Sentech FPGA
1: Output signal from the user configurable FPGA
D2: Output signal for 5 pin (Out3) of the power/IO connector  0: Output signal from Sentech FPGA
1: Output signal from the user configurable FPGA
D1: Output signal for 4 pin (Out3) of the power/IO connector ~ 0: Output signal from Sentech FPGA
1: Output signal from the user configurable FPGA
DO: Output signal for 3 pin (Out3) of the power/I0 connector  0: Output signal from Sentech FPGA
1: Output signal from the user configurable FPGA
Note: When “Output signal from SentechFPGA” is selected, this selects the output signal from the Sentech FPGA for the
power/10 connector with the “Output signal selection (FOH, F8H and F9H)”".
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User Guide

Sequence for Saving the Command to the EEPROM
Please use the following sequence for commands to save to the EEPROM.

T o

Set “1” to the 80H.0 to accept the “write control to the EEPROM”.

Send the command and the save data with the EEPROM access command, this sets “1” for the page selection.
The camera sends back one of the following receiving codes after writing the EEPROM.

01H: OK

17H: EEPROM write error

80H.0 automatically changes to “0” after writing the EEPROM.

Notes:

Do NOT save to the EEPROM when “0” is set to 80H.0

When saving a multiple sequence command to the EEPROM, the data is saved to the EEPROM by executing steps a~d
one time.

An example of a multiple sequence command is: “10H, 11H, 12H and 13H” or “22H, 23H and 24H".

When saving multiple command data (that are not a sequence command) to the EEPROM, it is necessary to execute
steps a~d the same number of times as the command data.
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E. GenlCam command / Camera Command Reference Table

Camera command
GenlCam command

Device | Command Function
Width 100000 | 56-57H Width for AOI
Height 100000 | 52-53H Height for AOI
PixelFormat 000000 | 12H.6-7 Video out
OffsetX 100000 | 54-55H X offset for AOI
OffsetY 100000 |50-51H Y offset for AOI
ExposureMode 000000 | 10H.5 Trigger mode
ExposureTimeRaw 000000 | 20-22H Exposure time of the electronic shutter
ExposureAuto 100000 | 20H.2 Shutter mode
AcquistionFrameRate 000000 | 58-5CH Frame rate
TriggerDelay 000000 | 50-53H The delay time for the trigger signal
TriggerActivation 000000 | 10H.6 Trigger polarity
TriggerSource 000000 | 12H.5 Trigger signal type
TriggerSoftware 000000 | 16H.0 Generate command software trigger
TriggerSoftwareSource 000000 | 16H.6-7 Software trigger source selection
TriggerMode 000000 | 11H.3 Function mode
LineSource0 000000 | FOH.0-3 Output signal for 3 pin of the power/IO connector
LineSourcel 000000 | FOH.4-7 Output signal for 4 pin of the power/IO connector
LineSource2 000000 | F8H.0-3 Output signal for 5 pin of the power/IO connector
LineSource3 000000 | F8H.4-7 Output signal for 6 pin of the power/IO connector
LineSource4 000000 | F9H.0-3 Output signal for 7 pin of the power/IO connector
UserOutputValue0 000000 | F1H.3 gjﬁ;ggtgpr“t signal for 3 pin of the power/lO
UserOutputValuel 000000 |F1H.4 g;ﬁ;g;?rm signal for 4 pin of the power/lO
UserOutputValue2 000000 | F1H.5 t’;ﬁ;g(‘:‘ttopr“t signal for 5 pin of the power/lO
UserOutputValue3 000000 | F1H.6 gjﬁ;ggtgpr“t signal for 6 pin of the power/lO
UserOutputValue4 000000 | F1H.7 g;ﬁ;g;tgrm signal for 7 pin of the power/lO
BalanceWhiteAuto 100000 | 40H.0-2 White balance mode
BalanceRatio R_Presetl | 100000 | 41H Presetl white balance (Red gain)
BalanceRatio_Gr_Presetl | 100000 | 42H Presetl white balance (Gr gain)
BalanceRatio_B_Presetl | 100000 | 43H Presetl white balance (Blue gain)
BalanceRatio_Gb_Presetl | 100000 | 44H Presetl white balance (Gb gain)

User Guide 56 Rev 1.0



oEN

TECH

STC-GE330X
STC-GEC330X

GenlCam command

Camera command

Device Command Function
BalanceRatio_R_Preset2 ] 100000 | 45H Preset2 white balance (Red gain)
BalanceRatio_Gr_Preset2 | 100000 | 46H Preset2 white balance (Gr gain)
BalanceRatio_B_Preset2 | 100000 |47H Preset2 white balance (Blue gain)
BalanceRatio_Gb_Preset2 | 100000 | 48H Preset2 white balance (Gb gain)
BalanceRatio_R_Preset3 | 100000 | 49H Preset3 white balance (Red gain)
BalanceRatio_Gr_Preset3 | 100000 | 4AH Preset3 white balance (Gr gain)
BalanceRatio_B_Preset3 | 100000 |4BH Preset3 white balance (Blue gain)
BalanceRatio_Gb_Preset3 | 100000 | 4CH Preset3 white balance (Gb gain)
BalanceRatio_R_Once 100000 | 80OH Push to set white balance (Red gain)
BalanceRatio_Gr_Once 100000 | 81H Push to set white balance (Gr gain)
BalanceRatio_B_Once 100000 | 82H Push to set white balance (Blue gain)
BalanceRatio_Gb_Once 100000 | 83H Push to set white balance (Gb gain)
GainAuto 100000 | 20H.3 AGC
GainRaw 000000 | 30H CDS gain
SmearHalfReduction 000000 11H.4 Smear half reduction
ReloadGammaData 100000 | 60H.7 Gamma table ON/OFF
LensManualAdjustment 100000 | 92H.0-1 Iris lens manual adjustment operation
LenslrisAdjustment 100000 | 90OH Iris lens adjustment
ALClrisLens 100000 | 20H.1 Iris lens control method
Min_ShutterTime 100000 | 26-28H 'SI'ESttIg\rNer limit of the electronic shutter for auto
Max ShutterTime 100000 | 23-25H The upper limit of the electronic shutter for auto
- shutter
AGCRange 100000 21H AGC maximum limit
TargetBrightness 100000 | 2EH Target brightness for ALC
ALC_Peak_Average 100000 | 2FH ALC peak-average
DigitalGain 000000 | 31H The digital gain
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Camera command
GenlCam command

Device Command Function
ALCWeightl 100000 | 29H.0-3 Weightl for ALC
ALCWeight2 100000 | 29H.4-7 Weight2 for ALC
ALCWeight3 100000 | 2AH.0-3 Weight3 for ALC
ALCWeight4 100000 | 2AH.4-7 Weight4 for ALC
ALCWeight5 100000 | 2BH.0-3 Weight5 for ALC
ALCWeight6 100000 | 2BH.4-7 Weight6 for ALC
ALCWeight7 100000 | 2CH.0-3 Weight7 for ALC
ALCWeight8 100000 | 2CH.4-7 Weight8 for ALC
ALCWeight9 100000 | 2DH.0-3 Weight9 for ALC
ALCWindowV1 100000 | 30-31H Verticall position for the ALC weight area
ALCWindowV2 100000 | 32-33H Vertical2 position for the ALC weight area
ALCWindowV3 100000 | 34-35H Vertical3 position for the ALC weight area
ALCWindowV4 100000 | 36-37H Vertical4 position for the ALC weight area
ALCWindowH1 100000 | 38-39H Horizontall position for the ALC weight area
ALCWindowH2 100000 | 3A-3BH Horizontal2 position for the ALC weight area
ALCWindowH3 100000 | 3C-3DH Horizontal3 position for the ALC weight area
ALCWindowH4 100000 | 3E-3FH Horizontal4 position for the ALC weight area
WB_WindowH1 100000 | 58-59H Verticall position for the white balance area
WB_WindowH?2 100000 | 5A-5BH Vertical2 position for the white balance area
WB_WindowV1 100000 | 5C-5DH Horizontall position for the white balance area
WB_WindowV?2 100000 | 5E-5FH Horizontal2 position for the white balance area
WB_WindowMode 100000 | 60H.4 White balance area ON/OFF
YThreshold 100000 | 4E-4FH Bright level threshold for auto white balance
ALCWeight4 100000 2AH.4-7 Weight4 for ALC
ALCWeight5 100000 | 2BH.0-3 Weight5 for ALC
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Caution:
Width, Height and PixelFormat all affect the image data size.
Therefore, please use the GenlCam command name command when changing these values, similar to the sample code below:

As an example, changing the Width:

BOOL SetWidth( PvDevice *pDevice, Pvint64 [Value )

{
PvGenlnteger* IGeninteger = dynamic_cast<PvGenlnteger*>( pDevice->GetGenParameters()->Get( "Width" ) );
PvResult IResult = IGeninteger->SetValue(IValue);
return IResult.IsOK();

}
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Senor Technologies America, Inc.
1345 Valwood Parkway, Suite 320
Carrollton, Texas 75006-6891

TEL (972)481-9223 FAX(972) 481-9209
URL http://www.sentechamerica.com/

Sensor Technology Co., Ltd.

7F, Harada Center Building

9-17, Naka cho 4 chome

Atsugi-city, Kanagawa

243-0018 Japan

TEL +81-46-295-7061 FAX +81-46-295-7066
URL http://www.sentech.co.jp/

Taiwan Sensor Technology, Inc.
3F-6, No. 9, Aiguo W, Rd., Jhong Jheng
District Taipei City 100, Taiwan, R.O.C.
TEL 886-2-2383-2331

FAX 886-2-2370-8775

EMAIL sentech0501@yahoo.com.tw
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