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1.

Introduction

The USB3-DIOO01 is a base board type to connect daughter boards. The USB3-DIO01 board
receives the image data from USB3 cable and transmits the received data to the ADP-CAOQL.

A [Figure 1-1] shows Input connection of USB3-DIO01 board. The USB3-DIOO01 is receive
d the image data from the Camera Link or DVI camera or MIPI sensor, and transmit the receive
d data to the PC through the USB3 Interface. The ADP-CAO1 has a function to exchange the

image data for the Camera Link signals. You can be used to connect our DAQ system’s daughter
board.

Camera—-Link
Camera ADP-CAO02

=1

DVI Camera

ADP-DVIO1

MIPI SENSOR  MIPI-ADPO1

[Figure 1-1. USB3-DIO01 Board Usage]
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[USB3-DI0O01 Specification]

e USB 3.0 Specification (10x faster than USB2.0)

e 128MByte DDR2 x2

e Power by USB-B type connecter or Single 5V operation

e Fully Plug-and-Play

e Use with Daughter Board : USB3-CAO01 (Camera-Link Output)
e 0O.S: Windows 2000/XP/7

o Convenient Windows Application Programming Interface(DLL)

[Application]

e Frame Grabber
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2. USB3-DIO01 Function

2.1 Board Block Diagram

As shown in the following figure, main control of the board is performed FPGA Core
Logic. The primary functions are receiving the image frame data through external 1/O c
onnecter or transmitting it to Camera Link connecter. These functions are performed by u
sing API through USB 3.0 Interface at the PC.

External 1/O connector can connect the various daughter board through 2x25 2.54Pitch Male
Header. Please refer to section 3.3.4.

USB3-DIO01
DDR2 oo
O O
ool|l External I/O
USB 3.0 g g
D> ooll1: camera-Link
<|-D—| 5B20 oo Interface
USB3.0 Signals 2ol o .
Interface < [VBUS— — Mool # nterface
<«GND—p °o|13: MIPI Interface
<= FPGA Core Logic o0
SSTX+/- . g 2
Additional o0
SSRX+/- Signals 0o
L5SRXY 1 0
o O
[oNe}
O O
o O
JTAG oo

[Figure 2-1. USB3-FRMO01 Functional Block Diagram]

Programming FPGA Core Logic is performed via the JTAG interface. The logic program of the
FPGA is saved in a flash ROM, it is located on the board and loaded at the power-up time.
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3. USB3-DIO01 Description

3.1 USB3-DIO01 Layout

USB3-DIO01 Board
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[Figure 3-1. USB3-DIO01 Layout]

The board has 5 LEDs to indicate the operation status.
D8 : turns on when power is applied and the FPGA is ready to run..
D10  :turns on when power is applied to the board.
D4 ~ D7 : For test. Not used.
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3.2 Functional Blocks
In this chapter, the primary functions of the board are described briefly. For more information,

refer to the device specification.

(1) FPGA: U4
All of the functions are controlled by the logic program of the FPGA.

(2) USB3.0SIE: U5
This block supports USB3.0 Super Speed interface.

(3) EEPROM : U3
The 64K Serial 12C EEPROM contains firmware for USB3.0 SIE.

ORCRC)
& (@ @]~

@ ®

[Figure 3-2. Ul Connecter (Top View)]

[Table 1. U1 Description]

Pin Signal Name Description Remark
1 A0 Address 0 +3.3V Power
2 Al Address 1 Ground
3 A2 Address 2 Ground
4 V/ss Ground Ground
5 SDA Serial Data Serial Data
6 SCL Serial Clock Serial Clock
7 WP Write Protect 3.3V Power
8 Vce VCC 3.3V Power

(4) Regulator: U1, U2, U3
The Regulator is supplying the power (1.8V, 3.3V) to the board.
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3.3 Connector Pin-out
The board has several connectors and jumpers to set. The USB3-DIOO01 board is equipped with

two main connecters, One is USB3 B-type connector (CH1) for USB connection and the other is
J4 connecter for an external I/O and Image acquisition.

3.3.1 CN1 Connector
The USB3-DIO01 has a USB-B type connector for high speed USB connection.
[Figure 3-3] and [Table 2] shows the CN1 connector and its pin description.

[Figure 3-3. CN1 Connector (USB3.0 standard powered-B type Front View)]

[Table 2. USB3.0 Standard Powered-B Connector]

Pin Signal Name Description Remark
1 VBus +5V Power +5V Power
2 USB D- USB2.0 data (Negative) USB2.0 Signal
3 USB D+ USBZ2.0 data (Positive) USB2.0 Signal
4 GND Ground for Power Return USB Power GND
5 StdA_SSTX- Super Speed Transmitter USB3.0 Signal
(Negative)
6 StdA_SSTX+ Super Speed Transmitter (Positive) USB3.0 Signal
7 GND_DRAIN | Ground for Signal Return USB Power GND
8 StdA _SSRX+ | Super Speed Receiver (Positive) USB3.0 Signal
9 StdA_SSRX- Super Speed Receiver (Negative) USB3.0 Signal
10 DPWR Power Provided by Device USB Power GND
1 DGND Ground return for DPWR USB Power GND

http://www.dagsystem.com
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3.3.2 J2 Connector
It is an external RS-232 Debug Port. 12C Idle state of the bus is always High.

J2
L@ G

[Figure 3-4. J1 Connector (Top View)]

[Table 3. J1 PIN-OUT Description]

No. Name Description
1 SCL Serial Clock
2 SDA Serial DATA
3 GND Ground

3.3.3 J3 Jumper
Caution) This jumper have to be removed when using the power of J7 12V DC-
JACK connector.

3.3.4 J5 Connector
This connecter uses to pass through signals that are Red, Green, Blue signals, CC
(Camera Control) signals and Image Control (LVAL, FVAL, Clock) signals, that are 32-bit
digital input/output signals.

J5
@®E®W®® W e @) )@ 69 G2 39 69 (8 @)@ (49 Go @) 69
OEEOOMOW® @ E)E E) @) R E)E G E)EIED 33 @ @) @9
[Figure 3-5. J5 Connector (Top View)]
[Table 4. J5 Connector Description]
No. Name Description Remark

1 +3.3V +3.3V Power

2 +5V +5V Power

3 DIO 0 Digital Input 0
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4 DIO 1 Digital Input 1
5 DIO 2 Digital Input 2
6 DIO_3 Digital Input 3
7 DIO 4 Digital Input 4
8 DIO_5 Digital Input5
9 DIO_6 Digital Input 6
10 DIO_7 Digital Input 7
11 DIO_8 Digital Input 8
12 DIO 9 Digital Input 9
13 DIO_10 Digital Input10
14 DIO 11 Digital Input 11
15 DIO_12 Digital Input12
16 DIO_13 Digital Input 13
17 DIO_14 Digital Input 14
18 DIO_15 Digital Input 15
19 GND Ground

20 GND Ground

21 DIO_16 Digital Input 16
22 DIO_17 Digital Input 17
23 DIO_18 Digital Input 18
24 DIO_19 Digital Input 19
25 DIO_20 Digital Input 20
26 DIO 21 Digital Input 21
27 DIO_22 Digital Input 22
28 DIO_23 Digital Input 23
29 DIO_24 Digital Input 24
30 DIO_25 Digital Input 25
31 DIO_26 Digital Input 26
32 DIO_27 Digital Input 27
33 DIO_28 Digital Input 28
34 DIO_29 Digital Input 29
35 DIO_30 Digital Input 30
36 DIO_31 Digital Input 31
37 DIO_32 Digital Input 32 PCLK(Pixel Clock)
38 DIO_33 Digital Input 33 Vsync
39 DIO_34 Digital Input 34 Hsync

_10_
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40 DIO_35 Digital Input 35 DE(Data Enable)
41 DIO_36 Digital Input 36 GPIO1

42 DIO_37 Digital Input 37 GPIO2

43 DIO_38 Digital Input 38 GPIO3

44 DIO_39 Digital Input 39 GPI0O4

45 REV1 Reserver 1 cReset

46 U_SDA Serial Data Refer J12

47 REVO0 Reserved 0 MCLK(Master Clock)
48 U_SCL Serail Clock SCL

49 GND Ground

50 GND Ground

3.3.5 J7 Connector

It’s an external 12V DC Jack power connecter.

3.3.6  J9 Connecter
The J9 connector is used for the FPGA program upgrade. Never use it at the normal
operation. [Figure 3-6] shows the J9 connector.

19 | ® @9
) @) () ) @)

[Figure 3-6. J9 Connecter (Top View)]

[Table 5. J9 Connecter Description]

Bo. Name Description
1 BTCK Clock

3 BTMS Mode Select

5 BTDI Data In

7 BTDO Data Out

2,48 GND GND

6 3.3V +3.3V Power

9 N.C No Connection

10 PROG_B
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3.3.7

J10

The USB3-DIOO01 board is designed of four maximum USB3-DIO01 boards at the
same time so as usable. Distribution of each board sets it up through the switch in a

board.

J10

"

1 2 3

OFF

[Figure 3-7. J10 Switch]

[Table 6. J2 Switch Description]

1 2 3 Description
OFF OFF OFF Board No. 0
ON OFF OFF Board No. 1
OFF ON OFF Board No. 2
ON ON OFF Board No. 3
OFF OFF On Board No. 4
ON OFF On Board No. 5
OFF ON On Board No. 6
ON ON On Board No. 7

3.3.8 J12

The 12V input power is applied to the no. 45-pin of J5 connector when jumper

connection.

_12_
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339 sSwi
It is a Reset Switch (low active).

SW1
SW RST —=o
O O——— Ground

[Flgure 3-8. SW1 Switch]

3.3.10 Sw3
Board Power (5V from USB or Power Generator) On/Off Switch.
When the switch is Up state, power(5V) is On.

5V from USB ]

2
5V from Regulator ™ o 5.0V

3
GND ~

[Figure 3-9. SW3 Switch]
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4. Installation

After unpacking, inspect the board to make sure there are no damages on the package.

4.1 Package Contents
Product Contents
1. USB3-DIO01 Board
2. USB3(A-B) Cable
3. CD (Driver/Manual/API/Samples etc.)

4.2 Installation Sequence
To install USB3-DIO01 board in your environment, do the following steps. The USB3-DI1001
board is completely Hot-Plug and Plug & Play. Therefore, you can install it easily.
The required PC operating system for the USB3-DI1001 is Windows 2000 SP4 or Windows XP
SP1 higher. The USB3-DI0O01 uses USB Super Speed interface thus “xxx USB 3.0 Root Hub”
should be installed in your PC. You can check this condition by doing the following steps.

£, Device Manager

File  Action View Help
- = & 2 =

# @ Display adapters
+- {8 Human Interface Devices
i+ @ IDE ATA/ATAPI controllers
[+ &z IEEE 1394 Bus host controllers
[+ Keyboards
#- 7 Mice and other pointing devices
# g Monitors
i+ E8 Network adapters
#- Y Ports (COM & LPT)
+ %98 Processors
+-@, Sound, video and game controllers
[+ % System devices
[=- & Universal Serial Bus controllers
: Generic USE Hub
Generic USB Hub
Intel{R) & Series{C200 Series Chipset Family USB Enhanced Host Controller - 1C26
Int i i i Farily USB Enhanced Host Controller - 1C2D
Renesas Electronics USE 3.0 Host Controller
Renesas Electronics USE 3.0 Root Hub
USE Root HUb
USE Root Hub

[

E4l

[Figure 4-1. “Device Manager” window]
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The item “USB 3.0 Root Hub” should be shown in the “Device Manager” window as shown in

[Figure 4-1]. After checking the PC environmental conditions for USB3-D1001, do the following

steps to install the board

(1) Install the USB3-DIOO01 board into your system.

(2) Power on the frame grabber.
(3) Confirm the LED (D8) and LED (D10) on the USB3-DI1001 board turns on.

(4) After check the power, Connect USB3 A-B cable between the case and your PC.
The Add New Hardware Wizard will appear in order to install the driver for new hardware.
(5) The Add new Hardware Wizard will install the driver in the following process. The following
install process is explained based on Windows XP operating system.

Found Mew Hardware Wizard

Thiz wizard helpz you install software faor:

DAQ SYSTEM USEZ.0 Digital 140 #01 Board

f;_.'j;l If your hardware came with an installation CD
2 or floppy dizk. inzert it now.

What do ol want the wizard bo do?

{7 Inztall the software automatically [Fecommended
(&) Install fram a list or specific lacation [Advanced)

Click Mest to continue.

< Back ” MHest » ][ Cancel

[Figure 4-2. “Hardware Wizard” window]|

If new hardware is found, Wizard will ask you to install the corresponding driver, For

installation of the driver, select item “Install from a list or specific location(Advanced)” and click

“Next” as in the [Figure 4-3].

http://www.dagsystem.com
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Found Mew Hardware Wizard

Pleaze choosze your search and installation options.

(%) Search for the best driver in these locations.

Ize the check bores below ta limit or expand the default zearch, which includes local
pathz and removable media. The best driver found will be installed.

[ ] 5earch remaovable media [floppy, CO-ROM...]
Include this location in the zearch:

|JFHIIM'~.L|SBS"-.LISES_—§'-E."EE|'D|H‘l"-.‘-.-’1 Dhairip vl [ Erowse

(3 Don't search. | will chooze the driver ta install.

Chooze this option to zelect the device driver from a list, Windows doesz not guarantes that
the driver you chooze will be the best match for your hardware.

[ < Back ” Meut » ][ Cancel

[Figure 4-3. Specify the driver folder]

Select “Search for the best driver in these locations”. Check “Search removable media (floppy,
CD-ROM)”. Check “include this location in the search”. Click “Browse” button. Select the folder
where the drivers are located. Click “OK”. Click “Next”.

The necessary files are “cyusb3.inf” and “cyusb3.sys” in the driver polder.
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nd Mew Hardware Wizard

Please wait while the wizard installs the software.__. M

Hardware Installation

% D ) E The software pow are instaling for this hardware:
L

DAL SYSTEM USEZ.0 Digital 10 #01 Board

haz hat pazzed "WWindows Loga testing ta serify its caompatibility
with Windows =P, [Tel me why this testing iz important. |

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microzoft strongly
recommends that you ztop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

[ Continueg Angway ] [ STAP Installation

[Figure 4-4. Warning window]

When a window’s warning message will be appeared regarding the compatibility problem as
shown the [Figure 4-4] during the installation process, just click “Continue” button and go
on the installation.
If the installation is completely finished, a completion window message shall be shown as
in [Figure 4-5]. Click “Finish”.
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Found Mew Hardware Wizard

Please wait while the wizard installs the software.__.

% DAQ SYSTEM USE3.0 Digital 10 #01 Board

7 -~

Setting a system restore point and backing up old files in
case your system needs to be restored in the future.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for:

% DAG SYSTEM USEZ.0 Digital 140 #01 Board

Clizk Finish ta claze the wizard.

[Figure 4-5. “Completion” message window]
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If you successfully complete the wizard, you can find the item “DAQ SYSTEM USB3.0
Digital 1/0 #01 Board” in the “Device Manager” window as shown in [Figure 4-6].

£ Device Manager

File  Action View Help
== =R
+|-i=%) IDE ATAATAPT controllers ~
+|-& IEEE 1394 Bus host contrallers
+-iz Keyvboards
+- ")y Mice and other pointing devices
+- & Monitors
+-E& Metwork adapters
+- ' Ports (COM & LPT)
+-¥8 Processors
+- 8, sound, video and game conkrollers
+- i¢ System devices
- %U =12 AEUE ConLrollers >
Generic 15
= Inkel{R) 6 Series/C200 Series Chipset Family USE Enhanced Host Contraller - 1026
= Inkel{R) 6 Series/C200 Series Chipset Family USE Enhanced Host Contraller - 1020
= Renesas Electronics USE 3.0 Host Cantroller
= Renesas Electronics USE 3.0 Rook Hub
USE Composite Device
= LISE Root Hub
= LISE Root Hub -

[Figure 4-6. “Device Manager” window]

If you can see the “DAQ SYSTEM USB3.0 Digital I/O #01 Board” at the Universal Serial Bus
controllers, the driver installation is to have been over. (Check the red circle)
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5. Sample Program

DAQ system provides a sample program to make the user be familiar with the board operation and
to make the program development easier. You can find the sample program in the CDROM
accompanying with the board.

Sample program is provided in source form in order to show the usage of APl (Application

Programming Interface) of the board and may be modified for customer’s own usage.

= BEE
bz d ?
rDevice Device Tnit |[9x330¢ 0x08 once |FR =~ § [ Clock———— -Power———————— r12C Read/Write
Device Open |[1 0x330d 0x05 = WV PGM Ck £V vV Init | Write | Read | Reset
0 5 320t _~] 03300 0x03 Data |Suc: |Success T SetvIo 1.8 [V] s °| = | ese l
INI Read gyggég gxgg ave e TRl | =028t e Save Id [ 14
= —j|UX X — Sy A
Board # [0 7| “sensor it |oxa342 0x0f View |~ Full Screen| | 10000000 etor |[30000000 || o el
ver. | [ [o7| “Go [stop| 0x3348 0xe0 Sl e ey Data Len. [ 01
——|0x0100 0x01 i Qutput ||00000000 Dat: [— Test
Custom v | |END | [Raw v ¥ Sthskip | Get F/Rate|[5 e ara 0Ly iTesE
T Input
Get Res. 600 X 1080 [ Auto Run 0
- Misc.
v Inverse Hsync
¥ DE Use
[~ MCLK Off
1821 :48, 2a
1829 :4b, 2b
1831:4a,2b
396
Setup
- Custom divide —
Set Get
Width Height
600 1080
X0 Y0
61 66
X1 Y1
-1 -1

X2 Y2
-1 -1

ZHI NUM

[Figure 5-1. When Sample program “FrmTest.exe’ is executed]

To run the sample application program, you need to use API (Application Programming Interface).
It is a form of client DLL (Dynamic Link Library). You need the Import Library files and header files
for compiling the sample source. You can find them in the CDROM. To run the execution file, the API
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DLL file (USB_DIOO01.DLL) must be located in the same directory with the execution file or
Windows system folder. Another method is to add the directory of APl DLL file to PATH
environmental variable.

5.1 Functions related to Image Frame

~Device —— Device Init ||0%330c 0x08 «| oOnce |FR| 6
Device Open|1_ = B 0x330d 0x03 m

0x330e 0x03 SUC Success
INI Read ||0%3318 OxB5 Save | Fail: | Fail

- I 0x3322 0x02 )
Board # [0 Sensor Init O0x3342 Ox0f Wiew [~ Full Screen

ver. | [5 [o E?DDD:GMB 0xe0 Stop |~ Pause

0x0100 0x01 ——
MIPI  ~||END j |F:.-5.‘u'-," ~| v 5'th skip

| GetRes. |[1315 x [3120 [ AutoRun O

(1) “Device Open” button
It starts a selected board device. If the value is "0", the device is not connected or no
device.

(2) “Board # :”
It selects a board number in case of the multi USB3.0 boards. It can select 0 ~ 4 at
currently.

(3) “Get Version” button
Get current FPGA and Firmware version.

(4) “Device Init” button
Video Data Mode to 8bit, 16bit, 24bit, 32bit of image frames, and then initialize the
function of receiving image frame data. It is performed only once after power is applied to
the board.

(5) “INI Read” button
The initialization file will be read all at once at “INI read” button. You can be written an
address and data one by one(12C Read/Write part).ini file structure as described is as follows.
Ex) sony13M_full.ini File Structure

[REGISTER]

Slave 0x10 //change slave ID as Sensor

SLEEP 100

0x3087 0x53
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0x309D 0x94
0x30A1 0x08
0x30AA 0x04
0x30B1 0x00
0x30C7 0x00
0x3115 OxOE
0x3118 0x42
0x311D 0x34
0x3121 0x0D
0x3212 OxF2
0x3213 OxOF

0x3306 0x12
0x3307 0x03
0x3308 0x0D
0x3309 0x05
0x330A 0x09
0x330B 0x04
0x330C 0x08
0x330D 0x05
0x330E 0x03
0x3318 0x65
0x3322 0x02
0x3342 OxOF
0x3348 OxEO

0x0100 0x01//Streaming
When you want to control the FPGA, Slave Address will be fixed to 0x14. The MIPI
control signals that you want have to be written the data to the corresponding address register.
Example) When the FPGA controls, SLAVE ADDRESS(7bit) is fixed to 0x14.
Register Address
0x1D 0x03: MIPI 4 Lane
0x01 : MIPI 2 Lane
0x00: MIPI 1 Lane

-22- http://www.dagsystem.com



DAQ; s«

USB3-DIO01 Users Manual (Rev 1.3)

For example, if you are using our own MIPI-SENSORO03

—12C Read/Write
Init | Write | Read | Reset|
Slave Id | 14
Address 3e Len. |_1

Data Len. W
Data 01 Test

On the first screen, write (reset to sensor)

—I2C Read/Write
Init | Write | Read | Reset|
Slave Id | 14
Hddresslild Len. |_1
Data Len. | g1
Data [ 03 Test|

MIPI 4lane is used when data 0x03 is written to Address 1d.
MIPI 2lane is used when data 0x01 is written to Address 1d.
MIPI 1lane is used when data 0x00 is written to Address 1d.

(6) “Sensor Init” button

The initialization file will be read all at once at “INI read” button.

(7) “GO” button

Open the device, initialize the device, open the ini file, bring the resolution, these
operations execute at a time.

(8) “STOP” button

Stop using the device.

(9) “Input Video Mode” Selection

Select from YUV, BT656, MIPI, Custom Mode among.

(10) “Get Res.” button

It shows the image resolution.

_23_
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(11) “Once” button
It is a Toggle button. When the button presses, it displays a stop image at that time.

(12) “Data” button
Press this button to read the image frame data of the board to your PC. If image frame data

is not saved on the board, you must wait until the end of data collection.

g_'g FrameTest

REE

T2E EEE 270 S22
=y = 2
rDevice PEEs It W‘ once |FR g [ Clock rPower r12C Read/Wiite —————
Device Open |1_ m ggggg gigg FEslae - W PGM Clk setvio | [ 1.8 [V] Init | Write | Read | Reset|
N[ Read ||1x3318 0x65 Save | Fai: | Fai M IR Slave Id [ 14
Board = ’m _Sensor Intt| gggig gig? W I™ Full Screen ’M cat Di ’700000000 Address’ﬁ Len.|—1
Ver.| [ [5'| "o [stop) s el CStart | Pause  Frame Rete ﬁ p— Datz Len. [ 01
[custom ~] |END Z' RAW =] ¥ Sthskp | Get FfRate|[5 ?iput e Datz 01 Test |
GetRes. [ 600 x [1080 [ AutoRun | O S

r Misc.
W Inverse Hsync
W DE Use

[ MCLK Off

695:53,71

391

Setup

r Custom divide —

Set Get

Width Height
500 1080

X0 Y0

00000000 :
00000020 :
00000040 =
00000060 =
00000080 :
00000030 :
000000c0 :
000000e0 :
00000100 :
00000120 :
00000140 :
00000160 :
00000180 :
00000130 :
000001c0 :
000001e0 :
00000200 :
00000220 :
00000240 :
00000260 @
00000280 :
000002a0 :
000002c0 :
000002e0 :
00000300 :
00000320 :
00000340 :
00000380 :
00000380 :
00000330 :
000003c0 :
000003e0 :
00000400 :
00000420 :
00000440 =
00000460 :
00000480 :
00000430 :
0000040 :
000004e0 :
00000500 :
00000520 :
00000540 :

12111211 11131080 12118313 1121210 82121113 12111211 10121013 12103313
11331210 22121012 12101211 10121020 12117213 11d91211 98131112 12101111
1012109¢ 12113213 11881211 58131012 13111211 11121142 1210512 11cf1211
68131012 12111211 11131182 13115012 11521211 4121012 13111311 11131110
12104112 11ff1210 30121013 13111211 11121145 1211dei2 1031310 0b131113
13101211 11131058 1212d212 109¢1210 73121113 13101211 11121165 13110c¢13
10351310 47131113 13111211 1113111 1211512 11521310 22121112 12111311
111211b6 12118613 1181211 £5121112 13111211 1111109d 13111113 11741210
66131113 13111211 11121121 1210dd13 11cf1211 0c121112 13111311 11131070
1311712 104d1311 07131113 13111311 1113117 13111913 11141211 40131113
13101310 11121137 1311913 1271311 ¢8131213 13111312 111410b0 14116913
12081311 b0131114 14111311 1114122e 14113113 11271411 3131114 14111312
121411ec 13111714 11271411 62141114 14111311 11141279 14113413 12081412
61141215 15131511 1215120f 1412¢cc15 122d1511 56141215 14111511 1114125
12114013 10911110 57111011 11101110 10110f25 11101311 11031310 23171215
14121512 12141269 1512314 12201512 dd151214 16131412 151913cd 3817822
2645328 9b64335d Se2f5e32 35613251 6c3b706a 4284723 3d834380 7c468048
417c42e5 6d3db974 37826433 10583061 4e2b4d2c 2e5d2dba 5c30c35e 3245430
985d3062 5a2e5c2f 2e5h2eee 532d965b 2e3e542e 58572258 56285526 2d552fb2
542¢2654 2c1d592a3 5522351 532¢3429 2b3532b11 51292150 29235029 154e274¢
40264328 294c2713 4268347 27cf4727 63472642 43254324 244525dz 4924c947
23ee4626 08422342 40224223 21402281 33207940 220f3d24 633e203f 3c223d20
1e3d2188 3d226a3b 18323320 6333203b 351f391e 1d391e84 3711638 1e6b371d
07342037 341e361d 1d341cce 311¢5735 1b32311¢ 39331d33 301301 1d331c1f
331¢2830 1c382f1d 323301032 301b311¢ 1b311b60 2e1b6531 1b2c2f1b ab2clb2e
2d1b2b1d 1b2clbeca 2c1b152¢c 1a6a2cla 1e2clb2d 2d1a2cla 16291957 2b1b872a
1b052cla c12ala2c 2e192b18 1a3231b13 2124828 1d49281b 55212522 26212028
3e4c27% 72461474 3d5f7346 bc81476e 6631834d 49774040 8f515c88 55229054
33955490 8d4f8c50 5291510 95511394 56bb8f50 c38d5092 8f538955 559553b1
98582098 54909255 59935397 93579557 5294563 9f5326992 53339554 33935692
975296850 549e5b67 97567190 5589956 5098539 97369055 43825043 82498861
54bb8f50 08965696 72457c51 548b497d 90525194 5240051 92835196 8c539252
509053b6 874cd584 469e824C df744873 71417147 4479424d 98511784 5222985h
58704d94 884d7642 53985229 7d4e7c93 36df633e 30302242 2619281 ¢ 182518ac
21177322 161f1f16 761c161c 1b151b15 161c1534 1a15931b 15481c16 971b161b
1b141b15 151315d1 1b15371b 16901b15 25131519 1b151316 161c14a5 13156b1b
15181b15 831b161a 13151b15 15131586 1a15balb 15871b15 b21b151b 1b151b15
151b16bc 1b15571b 141a1c15 271b151b 1c151a14 161bi16as 1c15251z 16f21b14
b51b151b 13151b16 141315¢c4 1b15b11b 15df1b15 aelb1513 1b151a15 141c158e
1b15731c 15felb14 dd1b151c 1b161b16 151b1548 1b16a61b 14461b16 771b151a
1b151c15 161b159b 1c17d01a 15311b14 9f1b151b 1b151d15 161b1511 13148213
16ec1915 961b151b 1¢151815 151b157¢ 18150a1c 15471cl16 7alcl6lc 1b141cle
161b1538 1c15831¢c 151b1c17 511b161b 1c151b15 161b1506 1c17761¢c 15611c15

[Figure 5-1. When Sample program “DATA’ is executed]

(13) “Save” button
Save the frame on the board. Save by binary format type to the default folder.

e

HUM
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(14) “View” button
Image Transfer begins to start.

(14) “Start” button
It starts the image transfer. It is a Toggle button, press again stop the image transferring.

(15) “Frame Data Format” Selection
Select the Frame Data type from YUV, RGB, RAW among.

(17) “Auto Run” toggle
Features are not implemented.

(18) “F/R : ”
Frame rates/sec

(19) "Suc : Success” and “Fail : Fail”
“Suce: Success” : It shows good image transfer state.
“Fail” : It shows bad image transfer state.

(20) “Full screen” toggle
It shows full screen.

(21) “Pause” toggle
When check this box, it stops the displayed image.

(22) “5°th Skip” toggle
When this button is selected, it goes beyond the 5th byte from the image data.
For 10-bit Bayer, it is stored in the 5 th byte of each remaining one bit. The 5 th byte is not
required , it is used by removing it.

(23) “inverse Hsync” toggle
If the box clicks, you use the inverse HSYNC signal.
If the box doesn’t click, you use the HSYNC signal.

(24) “DE use” toggle
If the box clicks, you use the Data Enable signal instead of Hsync.

If the box don’t click, you use the HSYNC(Horizontal Synchronization) signal.
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(25) “Custom Divide”
You can divide the screen into nine equal parts.

—Customn divide —
set | Get |
Width Height

e00 1080
X0 Yl
61 sl¥

X1 il
=1l =1l
X2 2

Set : Set the results in the coordinates x and y of dividing a frame into 9 equal parts by
the user..
Get: Get the results in the coordinates x and y of dividing a frame into 9 equal parts by
the user.
Width : Each divided screen Width.
Height : Each divided screen height.
X0 : First X coordinate values you want to set
X1 : Second X coordinate values you want to set
X2 : Third X coordinate values you want to set
YO : First Y coordinate values you want to set
Y1: Second Y coordinate values you want to set
Y2 : Third Y coordinate values you want to set
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Xag 4128 >
< X0 X1 X2
o =61 =546 =1026
& | | F G @
66 1 Height 2 3
Width
8 1Y212=8@ (€ X2 @
2 4 |0 5 §) 1920
640 'I 2 3
_ X2
il 2 I 8 [ 9 —>| 4| 5| 6 '™
7 8 9

< X, Y coordinates and the width, height Relationships>
5.2 Functions related to Clock & Power

— Clock———  ~ Power
W PGM Clk Set VIO 1.8 [V]
Clock Set
— Digital I/

10000000
Set Dir |[00000C00

— Frams Rat
fame hate output |[00000000

Get F/Rate || 5 e o |
QI— M 0oo0oooo

(1) “PGM CIKk” toggle
You can set the Clock to 1039Hz ~ 68MHz.

(2) “Get F/Rate
It shows the number of frames in the display.

(3) “Set VIO”
You may adjust the power to the board. (Function is not implemented)

(4) “Digital 10”
It will be used later when you add Digital Input / Output functions.

(Function is not implemented)
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5.3 Functions related to 12C

—I12C Read/Write
Init I Write] Read ] Resetl

Slave 1d | 14

Addressl e Len.l—l-
Data Len. W
Data | 01 Test |

(1) “Init” Button
It will initiate the resources for the 12C system.

(2) “Write” Button
Transmit the data through 12C for control to MIP1 or CMOS camera.

(3) “Read” Button
Receive the data through 12C for control to MIPI or CMOS camera.

(4) “Reset” Button
There is Initialization resource of 12C system.

(5) “Slave ID “ : Slave Address
“Reg. Addr “ : Slave Register Address
“Addr Len :” : Address Lenght
“Data Len :” : Data Lenght
“Data :” : Data that will transmit
The above price is variable when using 12C Read or 12C Write.
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Appendix

A.1 General Specification

Specification

General ¢ USB 3.0 Specification with type-B connecter
¢ Super Speed Device 5Gbps
Interface ¢ High-resolution, High-Speed image acquisition Base Board
] ¢ Supports fully Plug-and-Play
Functions
¢ 256MByte DDR2 Memory
Software

Supported OS

Windows XP/7/8/10 32/64bit

API

Interface with Application through client DLL

Sample
Software

Test Sample software for evaluation
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A.2 Physical Dimension.

The approximate external dimensions of the board are as follows. For more detailed

measurements, ask the person in charge.

12.19
-

f O O
3.81
76.2
A
33.8
71
5.7 <5/
vy O
" 88.9
L
< Top View >
17.5
e EE—
USB3.0 ]
12
I . [1

< Right Side View >

1.6
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