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1. Introduction

The USB3-FRMO02 board transmits the MIPI (Mobile Industry Processor Interface) signal of the
sensor board and the I/O (Parallel) signal of another image board to the PC in the USB3.0 Super
Speed (5Gbps) method. The received signal is processed by software (application) provided by the
DQ system on the PC and displayed as an image.

A [Figure 1-1] shows Input connection of USB3-FRMO02 board.

MIPI SENSOR  b-phy

(4 Lanes)

ensor Power
GPIO

[Figure 1-1. USB3-FRMO02 Board Usage]

-3- http://www.dagsystem.com



DAQ; s«

1.1. Product Specification

USB3-FRM02 Users Manual (Rev 1.3)

Item

Description

Remark

Hardware

PC Interface

USB3.0

B-Type

Power

+12VDC/ 620mA

External 12V DC Power
(A6-Type : 5.5x2.1mm)

Video Interface

MIPI CSI DPHY 4 Lane
MIPI CSI Virtual Mode

1.2Gbps / 1 Lane

In/Out Terminal

3.3V GPIO 4bit
1.5 ~ 3.3V GPIO 8bhit

On-board memory

256MB (DDR3 x2)

Communication 12C/SPI

Simultaneously Use Max. 4

Software

0os Windows 2000/XP/7/8/10 (32/64bit)
API Windows Client DLL API

Development

Windows Application by User
Custom USB Device Firmware
Custom Windows Client DLL

Support Sample Program VC++ (C# please contact us)
Environmental conditions

Operating temperature range | 0 ~60C

Storage temperature range -20~80T

Humidity range 5~95% Non-condensing

Board Size

80mm X 100mm

1.2 Product Application

e Frame Grabber

e Test for Variable MIPI Sensor

http://www.dagsystem.com
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2. USB3-FRMO02 Function

2.1 Board Block Diagram

As shown in the following figure, main control of the board is performed FPGA Core

Logic. The main function is to send MIPI Image Frame Data through external I/O conne

ctor. These functions are performed by using 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 3.3.3.

USB3.0
Interface

USB3-FRM02

USB 3.0

t—D+—
—D-—
g—\/BUS—»
t—GND—

USB 2.0
Signals

4 SSTX+—
tSSRXH:t

Additional
Signals

DDR3

DDR3

:

¢

FPGA Core Logic

©00000O0QDO0C0O0OO0QOOO0QOO

JTAG

000000DOC0O0Q0C0O0O00O0

oooooooj La
0000006

OOt MIPI Data 0~3
ool MIP! Cik

gg SCL/SDA

ool MCLK

ool GPIO(Power,
Ooj 3.3V, General)
oot 2¢

ool SP!

[Figure 2-1. USB3-FRMO02 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-FRMO02 Description
3.1 USB3-FRMO02 Layout

USB3-FRMO2 Board
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[Figure 3-1. USB3-FRMO02 Layout]

The board has 6 LEDs to indicate the operation status.

D3
D8

D9

D7

D10
D11

: turns on when power is applied and the FPGA is ready to run..

: turns on when Vertical Synchronization (Vsync) divided by 1/16 is displayed.

This is an indication to visually confirm Vsync.

: turns on when Horizontal Synchronization (Hsync) divided by 1/16 is displayed.

This is an indication to visually confirm Hsync.
: When blinking, DDR memory is normal.
: turns on when USB3.0 booting is complete.
: turns on when 3.3V power is applied to the board.
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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:U15
All of the functions are controlled by the logic program of the FPGA.

(2) USB3.0SIE: U17
This block supports USB3.0 Super Speed interface.

(3) DDR Memory : REF1, REF2
DATA is stored frame by frame and transferred to PC through FPGA

(4) Regulator: U2, Ul11, U12, U13, U16, U18, U21
The Regulator is supplying the power (1.8V, 3.3V) to the board.

(3) LVDS Buffer : U5~ U9
3.125Gbps LVDS Buffer

-7- http://www.dagsystem.com
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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 3-2] and [Table 1] shows the CN1 connector and its pin description.

[Figure 3-2. CN1 Connector (USB3.0 standard powered-B type Front View)]

[Table 1. 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 J1 Connector (2x20 Pin Straight Female DIP Type)
It is connected to the GP1O board or the power board, and the signals are as follows.

J1
21416 |8]|10]|12]|14]116|18|20]22]|24]26]28(30]32]34]|36(38]40
1135 7]9]11113|15|17|19]21|23|25|27|29]31|33|35|37|39
[Figure 3-3. J1 Connector (Top View)]
[Table 2. J1 PIN-OUT Description]

No. Name Description Remark

1 P_GPO_O Power Purpose 1/00 For Power Board
2 P_GPO_1 Power Purpose 1/01 For Power Board
3 P_GPO_2 Power Purpose 1/02 For Power Board
4 P_GPO_3 Power Purpose 1/03 For Power Board
5 P_GPO_4 Power Purpose 1/04 For Power Board
6 P_GPO_5 Power Purpose 1/05 For Power Board
7 P_GPO_6 Power Purpose 1/06 For Power Board
8 P_GPO 7 Power Purpose /07 For Power Board
9 GND Ground

10 GND Ground

11 PWR_SCL Power SCL For Power Board
12 PWR_SDA Power SDA For Power Board
13 AD_SCL AD SCL To be updated
14 AD_SDA AD SDA To be updated
15 N.C No Connection

16 N.C No Connection

17 OS_SCL OS SCL To be updated
18 OS_SDA OS SDA To be updated
19 GND Ground

20 GND Ground

21 3.3V_GPIOO 3.3V Purpose 1/00 3.3V

22 3.3V_GPIO1 3.3V Purpose /01 3.3V

23 3.3V_GPIO2 3.3V Purpose 1/02 3.3V

24 3.3V_GPIO3 3.3V Purpose 1/03 3.3V

-9-
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25 GND Ground

26 GND Ground

27 GPIOO General Purpose /00 1.5~3.3V
28 GPIO1 General Purpose /01 1.5~3.3V
29 GPIO2 General Purpose 1/02 1.5~3.3V
30 GPIO3 General Purpose 1/03 1.5~3.3V
31 GPIO4 General Purpose 1/04 1.5~3.3V
32 GPIO5 General Purpose /05 1.5~3.3V
33 GPIO6 General Purpose 1/06 1.5~ 3.3V
34 GPIO7 General Purpose 1/07 1.5~3.3V
35 GND Ground

36 GND Ground

37 SPI_SCK Clock To be updated
38 SPI_MISO Master In Slave Out To be updated
39 SPI_SSN Select To be updated
40 SPI_MOSI Master Out Slave In To be updated

3.3.3 J2 Connector (2x20 Pin Straight SMD Male Type)
It is connected to MIPI SENSOR board and the signal is as follows.

LT P T TP TP

@®®® W @ @ w© . e @ e @) @662 e 6 63 @
DEEOOWBE@MEE@EE)EE)E)EEIEE

bttty u gy

[Figure 3-4. J2 Connector (Top View)]

[Table 3. J2 Connector Description]

No. Name Description Remark
1 SPO SENSOR Power 0.9~4.1V
2 SP1 SENSOR Power 0.9~4.1V
3 SP2 SENSOR Power 0.9~4.1v
4 SP3 SENSOR Power 09~4.1v
5 GND Ground
6 GND Ground
7 SCL Serial Clock

_10_
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8 DATAP_O MIPI 1 Lane Positive
9 SDA Serial Data

10 DATAN_O MIPI 1 Lane Negative
11 GND Ground

12 GND Ground

13 ENB Enable

14 DATAP_1 MIPI 2 Lane Positive
15 S RESET Reset

16 DATAN_1 MIPI 2 Lane Negative
17 GND Ground

18 GND Ground

19 CNTO Control 0

20 DATAP_2 MIPI 3 Lane Positive
21 CNT1 Control 1

22 DATAN_2 MIPI 3 Lane Negative
23 GND Ground

24 GND Ground

25 CNT2 Control 2

26 DATAP_3 MIPI 4 Lane Positive
27 CNT3 Control 3

28 DATAN_3 MIPI 4 Lane Negative
29 GND Ground

30 GND Ground

31 GND Ground

32 CLKP MIPI Clock Positive
33 GND Ground

34 CLKN MIPI Clock Negative
35 MCLK Master Clock

36 GND Ground

37 GND Ground

38 GND Ground

39 SP4 SENSOR Power
40 SP5 SENSOR Power

Caution) 5W in total from SPO to SP5

_11_
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3.3.4 J4 Connector
This connector is used when USB power (5V) is used as the main power for jumper

connection. If the USB power is insufficient, the program may crash or there may be no
video.

3.3.5 J7 Connector
This connector is an external input 12V power connector.

3.3.6  J8 Power jack
This connector is an external 12V DC Jack (A6 Type: 5.5x2.1mm) power
connector of DC-005 (2.0) standard. (Recommended basic use)

[Figure 3-5. Power Connection]
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3.3.6 SW1 Switch
The USB3-FRMO02 board is designed for simultaneous use of up to four USB3-

FRMO2 boards in one system (PC). Each board's classification can be set via a 4-pin
DIP switch in the board.

SwWi1

ON

T

OFF

[Figure 3-6. SW1 Switch (Top View)]

[Table 3. J2 Connector Description]

1 2 Description
OFF OFF Board No. 0
ON OFF Board No 1
OFF ON Board No 2
ON ON Board No 3

3.3.6  SW3 Switch
Board Power (5V from USB: using J4 or External 12V Power Generator: using J8) 5V

or 12V power is On when the terminal is pushed up with On / Off switch.

12V DC Jack !
Or USB Power 2 5V orl2V

3

GND ~

[Figure 3-7. SW3 Switch (Top View)]
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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.

j24e
mer BEE 271V S2%H
D M|
Device = ’ 12C
Init 0x5239 df ~ || once || pata | [ISyncCount  Clock Vio SPI o
igital /O
= (! 0.
e Dz df S o | R READ| [Wrke | [Reset = @ [DR | oxo0
Boad # [+__0] — | o2 dt RGeE FR: 16000000 18 |Vl ShveD: 200k - Pl oms
0x523d df 220 000000 = i
ver. road | e || 0X523e df over | ZfBswe  OIwas [05]sec g o addr: [ 500 | ten: B | T oo
- poastsr | Orisaeen  fegl | =!I nataLen: u e —
30 . Stop v || Stop | Flush |[skip Min. Max. Step 1.8 [V Data: Sensor GPIO
ower SRy
Clsensor c o (GERes|[ 1315 [ x [ 3120 [[sBytes sii v | PB On | [PB Off| @svs OpwR O ADC Oos | HEmiEe PRI
Sensor Reset Re.ad il
Sensor Enable Rs L
[Jyo power2 3.3V GPIO
Parallel Mode DR %0
Select Parallel Read 0x0
BT656 Mode witel| ox0
V Sync Inv
H Sync Inv PB Setup
DVAL Use
PCLK Inv Mlspo|4.0 ™
\Elrtual Mode Isp1|4.0 0]
Virtual Mode
SP2|4.0 vV
Set VSync Delay Z b
C— O
[Isp4|0 ™
Data Length sps(o %]
5260
FAN Control
[JcRC Check = | Eon/ off
[CIH/w cre FAN Speed
Line 85
[JFrame Check
CRC ERROR
CRC OK
LR L L ™
-
J{}“
e Ll
L O
EEl NUM

[Figure 4-1. 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
DLL file (USB-FRMO02.dIl) 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.

_14_
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The order of program execution to view the image is as follows.

(See: located in USB3-FRMO02_Documents: \ Video \ USB3-FRMO02_Execution.mp4)

@ Device “Open” click

@ Device “Init” click

@ Select pixel bit Select from “8, 16, 32bits”

@ Select among Address_Data Bit 8 8,8 16, 16_8, 16_16 among the contents of sensor

initialization file
® After reading sensor initialization file saved as “Read”, “Go”
® Image is automatically displayed. Get Res. The resolution
@ You can stop the video by clicking “Start / Stop” toggle button.

4.1 Functions related to Image Frame

Init 0x5239 df ~ || Once || Data Sync Count
0x523a df .
v 32bits||0x523b df save || view | R/F: [20.0250

Device 0x523c df :
Open 0x523d df | RGGB .| R
p Read | i || 0X523e df |BEWE,r v| RB Swap

05 23f df L IFull 5creen
Board # Stop 0x0100 01 v |[start || Fush |Jskip

GetRes | 1315 | X | 3120 ||SBytesSki - |

(1) “ 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) “Ver.” button
Get current FPGA and Firmware version.

(4) “ 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.

-15- http://www.dagsystem.com
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(5) “Read” button
Read the sensor initialization file. According to the above address_data size (8_8, 8 16,

16_8, 16_16), it is possible to send commands all at once to INI file or use 12C read / write
line by line command. The ini file structure and description are as follows. The following
example is an address 2-byte data 1-byte structure whose address_data size is 16_8.

Ex) sony13M_full.ini File Structure
[REGISTER]
Slave  0x10 //change slave ID as Sensor
SLEEP 100
0x0103 01

0x0300 01
0x0301 00
0x0302 38
0x0303 00
0x030a 00
0x300f 11
0x3010 01
0x3011 76

0x5404 00
0x5405 80
0x540c 05
0x5b00 00
0x5b01 00
0x5b02 01
0x5b03 ff

0x5b04 02

(6) “ 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.

-16- http://www.dagsystem.com
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(8) “Get Res.” button

(9) “Once” button

It shows the image resolution.

It is a Toggle button. When the button presses, it displays a stop image at that time.

(10) “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.

MISC
10 Power

[ sensor 12C OFF
[ sensor Reset
[] Sensor Enable
[d1/0 Power2

Parallel Mode
Select Parallel
BT656 Mode
V Sync Inv
HS Inv
DVAL Use
PCLK Inv

Virtual Mode

[ virtual Mode

Set WSync Delay

]

Data Length
5260

[Jcre check
CTH/wW CRC
Line

[IFrame Check
CRC ERROR

CRC 0K

CLR

0x5239 df
0x523a df
0x523b df
0x523c df
0x523d df
0x523e df
0x523f df

~ || Once

Data

Save View

RGGB ~

[Isync Count
RfF :
FiR:

“1rB Swap
[CIFull Screen

0x0100 01

v || Stop

Flush [ skip

Clock

PGM Clock

Vio 12C
VIO Set READ | | Write Reset
Slve ID : 200k
;| 5E00 | Len:| 2
VIOZ Set Addr : - I:
Data Len : 1
Data :

SP1

GetRes | 1315 | x| 3120 | SBytes sk~ PB On || PE Off| ® svs Opwr O adc O oS
8xBBBBE000 : 32423042 453RL137 34IE3334 3B7FIIIR BIFYU936 3043323F IEI64IB3 2FLIFF36
6x88868020 : 3DBF393B B33BIF3Z 3941363C 413A43B3 3447B739 MOF3383F FF383536 363D383F
0x00000040 : 42363FFF S2487F3A 503B343D IF34462F 3439363F 40364233 36457335 3DIFL1LD
9:00000060 : 733C4238 3BIAICLE HCIALIIT J64OF734 ATFIIGHC F7I4463A IA4BI2LA 37IALIFI
9x008000080 : JEL77735 AC37363A 37303940 IB4UIESE L4TSLFF7 I6LCTFIA LABIIOLY FTIFLEIA
8x088000A0 : JDLIZALC 463FLLIF 30353330 H7IIEL7 BIIILCIS IDIBICAT LBIBHEB7 385IOFID
8x088000C0 : LDB33BLE BESULOLS MMLZLINC 4G6IS4ABE IBUCFIIF LABBIB46 7FHEMELZ ZALFICAC
BxBBBBBOES : LESDS777 4141BB39 3E333F4Y 37413EIC SYUFIALA B73CACE? 3CHI373F LA373649
8xBBBB6100 : 373D4ELB SCAYIALD SBUZUSTF SEA9F7IF AFB7394A FBUASB44 LBLFLBLE LBL1LYTT
6x88868128 : 3CABBFL2 ADB7IBLY FFU15143 30494258 SA3E547B 3F51373D 42333058 773AUBAA
0x00000140 : WS474150 4O3ASTF3 BCUFBFAN HOFT43NS 3TH1463A HOSB4SHD HEHS5073 3D503F43
9:00000160 : LEFB4152 BF464043 JFUELGS1 4GIFSHFD 40567FIC HF774050 BF3DHAIF IE52424C
8x008800180 : S5424E7B 43537BA5 WGFFLIME 73475043 44504055 SL4753B7 LLASF743 S5FOLISE
9x088001A0 : FIJALELT 4A4DIEL7 MEIDSOI7 LUAFTIIE ABFOLS4Y 33434048 LLIE4ELE SAL150B3
8x088001CO : L2LF7FLS SEBBLLLF BELZUANY WISB42LE SSH7SAFE B2SFB744 LATBICLE 77495047
BxBBBBETES : LUSESESH S742LAB7 WSUEFBA1 SESF4357 3BID5747 3E4DASSE LANS5273 L1MB773C
8xBBBB6200 : LBFF3ALY 774BLE3C 373A3D42 H4N1SCRE 3BH17340 36FB363C B3I3D4134 34493030
6xB88868220 : 3C3ANP33 36373748 MOF33838 37383FIE 3CIEISH1 3FICABTI 3637F736 38B3373A
0x00000240 : 33363932 SC3B3D36 3BIBISTE I64O03IBIF IITIIAIF 7734230 35303534 3AI2I6TT
9:00000260 : 3938F334 35303631 FIIYIEI I228363E 34363633 I6IIFF38 I9FI2D2F F7IHITIA
9x008000280 : 2E3A2F26 2C2030BF 2230FF28 27BF2724 BFZI20NE 19252028 1E191A73 15200714
9x088002A0 : 1EFF151C FB191916 1B1B1E23 1E162273 1A1AFB15 1C7B1B1A F319191C 1A1C1718
8x888002C0 : 10161983 16113617 1BFB1912 7F141C19 141A191A 1F151377 1314FF17 1C3F1714
BxBBBBOZES : 3B171516 171C1515 17161E3F 1619FR17 193B1C1F FB191518 19191819 18171E77
8xB8B88388 : 131CF315 2333281C FF191A17 16231028 1E1516B7 1C1C3FIC 1B3B1E21 BB181D16
6x88868328 : 21281A1D 1E1F1CBB 1B1D371E 23371E21 3722211F 191E171F 1C151AF3 1C22FF17
9:00000340 : 1C731B1C 7F1D2419 1E171C21 1C1E1B33 1D26B31A 10371021 IF1C2219 1D2O1E1D
9:00000360 : 21131C73 18253F17 21FB1922 7319201C 1A281C20 2012983 1920FB19 1COF1A20
9x008000380 : 7B191921 1A281927 1A1CICEF 1C1DF322 23331C1E 3311928 1C261C1F 27102738
9x0088003A0 : 1E26371C 1EBICI7 IB2O1F1C 18201921 271C200F 1D1F7318 22771020 371E1C19
8x088003C0 : 1B21171B 2128247F 1D267F1F 1F372222 F191F20 1021251C 27102178 1G21B71C
BxBBBBH3ES : 21331C1B S31E2222 10212226 261E2333 16277310 1E331C26 FE1E1D1A 1C1F1BIE
BxBBBBOL00 : 24202437 1E24FF22 1CB31C2S 771B1CIF 171C1B1E 231C1DF7 24217310 1CB7181B

Digital /0

DIR 0x00
Read 0x00
Write 0x00
Sensor GPIO

DIR 0x0
Read 0xd
Write 0x0
3.3V GPIO

DIR 0x0
Read 0xd
Write 0x0

PB Setup

[-1spa|4.0 v]
Espi|4.0 ]
E-1sp2|4.0 v
fspa|4.0 vl

[Isp4|0 ]
[Isps|o vl
FAN Control
on / off
FAN Speed

NUM

[Figure 4-2. When Sample program “DATA’ is executed]

(11) “Save” button

Save the frame on the board. Save by binary format type to the default folder.

(12) “View” button

Image Transfer begins to start.
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(13) “Input Bayer Mode” Selection
Select from RGGB, BGGR, GRBG, and BGGR.

(14) “Input Video Mode” Selection
Select from Gray, YUV, Bayer.

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

(16) “Flush” button
Clear the LVDS buffer.

(17) “No Skip” toggle
“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.
“3°th Skip” toggle
When this button is selected, it goes beyond the 3th byte from the image data.

(18) “Sync Count”
“R/F” : Real Frame rates/sec
“F/R” : Frame rates/sec

(19) “R/B Swap”
If selected, Red and Blue are exchanged.

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

(21) “Skip”
It skips the screen display when selected.
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4.2 Functions related to Clock & Power

Clock Power
PGM Clock VIO Set

Set e |m
Biee *%¢ | vio2 set

Fre.q.l:l Hz [U]

Min. Max. Step
| 5 ||30]||05]| [pBon||PBoff

(1) “PGM CIKk” toggle
You can select the frequency range of the master clock supplied to the sensor.
The default is 24 MHz.

(2) “Set”
It sets the clock to 1039Hz ~ 68MHz.

(3) “A/CHG” toggle
If checked, the interval of the frequency set by Min. and Max. can be periodically set
and tested according to the Step.
Example) In the above case, the frequency increases between 5 and 30 MHz in units of 0.
5 MHz, and the period increases by 0.5 x 1000 ms = 500 ms as the number next
to A/ CHG.

(4) “VI10O set”
You can adjust the 1/0 level of the MIPI signals (ENB, Reset, MCLK, CNTO to CNT3 on
the J2 connector). (1.5 ~ 3.3V)

(5) “VIO2 set”
Parallel GPIO (Pin 27 ~ 34 of J1) 1/ O level can be adjusted. (1.5 ~ 3.3V)

(6) “PB On/Pb Off”
Turn the setting On/Off according to the SP (Sensor Power) value of PB Setup on the
right screen.
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4.3 Functions related to 12C/SPI
12C —-
READ Write Reset oz

Slave ID : | 10 ||2':“:'k v|
Addr | 5E00 | Len : —— Read
Data Len : 1 o

| oCoooooo || Rst

—
=

Data: | 80
@®sys Opwr Oapc OQos | Mem Write | | Mem Read

12C of the system module is used.

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

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

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

(4) “Slave ID “ : Slave Address
100k to 1000k: 12C speed
“ Addr “ : Slave Register Address
“Len :” : Address Length
“Data Len :” : Data Length
“Data :” : Data that will transmit
The above price is variable when using 12C Read or 12C Write.

(5) “SYS” : J2 connector SCL #7, SDA #9
“PWR” : J1 connector SCL #11, SDA #12
“ADC” : J1 connector SCL #13, SDA #14 (feature pending)
“0OS” :J1connector SCL #17, SDA #18

P.S) SPI communication will be updated later.
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4.4 Functions related to Digital 10/Sensor/3.3V GPIO

Digital /0
DIR 0x00
Read 000
Write Ox00

Sensor GRIO

DIR 0x0
Read 0=0
Write 0x=0
3.3V GPIO

DIR =0
Read 0=
Write 0x=0

(1) Digital I/0 “DIR” button
It sets whether to use the signal line of the General GPIO port of the J1 connector (27..34)

as input or output. During operation, I/0O Power2 should be checked. If the end bit is “0”, it

is an input, and if it is “1”, it is an output.

(2) Digital 1/0 “Read” button
It reads the input value of General GPIO port of J1 connector (27..34). During operation,

1/0 Power2 should be checked.

(3) Digital I/O “Write” button
It outputs the desired value to the General GPIO port of the J1 connector (27..34). During

operation, I/0 Power2 should be checked.

(4) Sensor GPIO “DIR” button
It sets whether to use the Sensor GPIO (J2 connector CNTO..3) port as an input or output.

If the end bit is “0”, it is an input, and if it is “17, it is an output.

(5) Sensor GPIO “Read” button
It reads the input value of Sensor GPIO (J2 connector CNTO..3) port.

(6) Sensor GPIO “Write” button
It outputs desired value to Sensor GP1O (J2 connector CNTO..3) port.
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(7) 3.3V GPIO “DIR” button
It sets whether to use the 3.3V GPIO (J1 connector 21..24) port as an input or output. If

the end bit is “07, it is an input, and if it is “1”, it is an output.

USB3-FRM02 Users Manual (Rev 1.3)

(5) 3.3V GPIO “Read” button
It reads the input value of 3.3V GPIO (J1 connector 21..24) port.

(6) 3.3V GPIO “Write” button
It outputs desired value to 3.3 GPIO (J1 connector 21..24) port.

45 Functions related to MISC

MISC

I/O Power

(] 5ensor I12C OFF
Sensor Reset
Sensor Enable
I/O Power2

You can set and use different kinds of states.
“I/ O Power”: Turns all signal operations On/Off,
“Sensor I2C Off”: Sensor 12C operation On/Off.
“Sensor Reset”: Set the reset output of the sensor from High to Low.
“Sensor Enable”: Set the sensor's ENB(Enable) output from High to Low.

“I/ O Power2”: Use the General GPIO voltage of the J1 connector (27..34). You can set the
voltage value with VIO2 Set.

Virtual Mode
[ virtual Mode
Set

Lo |
Data Length
| 5260 |

“Virtual Mode” toggke
It selects MIPI Virtual Mode. You can give a delay of Vsync.
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4.6 Functions related to CRC
Cyclic Redundancy Check (Cyclic Redundancy Check) refers to a method of determining a

check value for checking whether there is an error in transmitted data when transmitting data.

CRC value is calculated and transmitted according to the given data value before data is
transmitted, and the CRC value is calculated again using the received data value after the data
transmission is completed. Subsequently, the two values are compared, and if these two
values are different, it can be seen that an error was additionally transmitted due to noise in
the data transmission process.

The process of calculating the CRC can be considered a hardware method and a software
method. When it comes to hardware, it tends to use serial data. In this case, the CRC gets the
output for the bitwise input. Creating a logic circuit simplifies it. However, parallel data (octet
unit, 8 bits) is used as it goes to a higher layer. In this case, it is mainly calculated in bytes by

software access. Below are the test items related to functions.

[C] cRC Check
[CIH/wW CRC

Line 1]
[C] Frame Check
CRC ERROR

CRC OK

CLR

“CRC Check”: CRC Check On / Off.
When checking, check sum 2 bytes data is added at the end of each frame or
line according to the selection of “Frame Check”.
“H/W CRC”: HW < S/W CRC On/ Off.
CRC processing method, check hardware processing
“Frame Check”: Line CRC <& FRAME CRC Check conversion.
(The line can be selected in the Edit Box at the top of the Frame Check)
“CLR”: Initialize the CRC ERROR and CRC OK values below.
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4.7 Functions related to PB Setup/FAN Control
PB Setup

Hspo[40 |

vl

[sp1 | 4.0 [v]
Asp2 | 4.0 vl
vl

vl

vl

Msp3[40 |
Cspao |
Oses[o |

FAMN Control
on / Off
FaM Speed

I

(3) “PB Setup”
SP (Sensor Power) 0..3 voltage (0.9 ~ 4.1V) can be controlled. (SP4..5 Reserve).

(4) FAN Control “On/Off”
Functions as a FAN On/Off switch. The speed (0 ~ 255) can be controlled.
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Appendix

A.1 Physical Dimension.
Approximate dimensions of the board are shown below.
(Please contact the person in charge for detailed dimensions.)
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