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1. Outline

This document is a software Manual of “SVOGenerator” dedicated to the board
“SVO-MIPI” to convert the video signal from USB 3.0 to the MIPI CSI-2 signal.

SVOGenerator (hereinafter referred to as the software) of the SVO-MIPI board is based
on our existing board (SVO-03) SVOGenerator, and many of the user interfaces are
common.

Although the software can control existing boards, it is not possible to control the

SVO-03-MIPI using the SVOGenerator supplied with the existing board. If you have already

installed SVOGenerator, you will need to install the software separately or replace the software.

The specifications for this document may be changed without prior notice. It also includes descriptions of the features that
are not implemented in the product. In addition, there is an explanation of “"HDMI version” in this document, but the “HDMI
version” is an optional function, and it is under development now.

1.1.  System Configuration Diagram

System Configuration Diagram

1
: Host PG \ SVO System
1
' IW_irJ(io_v!s]L 8.1 32bit/64bit
1 T TTTTTT [ 1
]! 1 : ! 1 1
o — — |
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1 ! 1 |
i ! i ! ! i ' |usB30 SVO board -2 1-4 Lanes
! ! Image display/: i Image ! 1 SVO ! <SVO-MIPD>
oo Output ' i out 1 | USB ! Hardware
1 I I 1 1
0 App b Library | ! 30 Firmware
| i SVOGenerator | ' i i Driver 1
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1\ ! [ ! 1 1
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1.2.  Operating Environment
0S Windows7/8.1 64bit/32bit
Others Our applications, Library
Device Driver(8.1 : 64bit only)
1.3. Software Required

The following software is provided for the operation of the SVO system.

*SVOGenerator.exe
This is an application for outputting video files stored on a PC to a SVO-MIPI/SV0-03 board.
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-SVOUSB30.dll
The SVO video Output library is a dedicated USB 3.0 device driver for the SVO system.

You can also incorporate the library into customer’s system without using the above application.

*SVOUSB30.sys, SVOUSB30.inf
32bit version of the SVO system dedicated USB 3.0 device driver file.

*SvoU3drv.dll, SvoUdrv.inf
64bit version of the SVO system dedicated USB 3.0 device driver file.

— After SVOGenerator is finished, the following files are generated.

*SVOGenerator.ini

Save the information in the File—option dialog mainly.

*SVOGenerator.svo

Save the information in the Device—Setting dialog mainly.

2. Installation

Contains the software required for the software CD—ROM that is shipped with the SVO-MIPI hardware. The contents of
this CD—ROM are shown in the table below.

Folder Contents

¥ readme.txt and version.txt

¥SVO-AP_x86 application and library related

¥SVO-AP _x64 the 64bit version above

¥Driver_x86 SVO dedicated USB 3.0 device driver-related
¥Driver_x64 the 64bit version above

¥DOC various documents

¥Library Video output library file

¥Tool Frame file converter utility

2.1.  Installing the SVO dedicated USB 3.0 device driver
1. Connect the SVO-MIPI board and PC’s USB 3.0 port with a USB 3.0 cable.

2. Start Device Manager, and then double—click “SVO-09" below “Other devices”.
. IVIONITOFS

f[ﬂ Network adapters
v K7 Other devices
B4 svo-09
 Ports (COM & LPT)
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3. The “SVO-09 Properties” dialog will appear, so click the “Update Driver” button.

SVO-09 Properties

Gereral | Driver Details Events

![i?j] SVO-09

Device type Other devices
Manufact urer: Urknown
Location: Fort #0017 Hub #0001

Device status

. il'he drivers for this device are mt installed (Coda 28)

There are no compatible drivers for this devics

To find a driver for this device, click Update Driver.

Update Driver...

Gorcs

4. Click “Browse my computer for driver software”.

X

B Update Drivers - SV0-09

How do you want to search for drivers?

—> Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—> Browse my computer for driver software

Locate and install driver software manually.

Cancel
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5. Insert the CD-ROM into the disc drive, select the “Driver SVO¥Driver x64” folder (when 64bit OS) with the “Browse”

button, and click “Next”.

¢ B Update Drivers - SVO-09

Browse for drivers on your computer

Search for drivers in this location:

‘ v Browse...

Include subfolders

—> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the same
category as the device.

Next

Cancel

6. After a while, the installation is finished.

B Update Drivers - SVO-08 x64

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

- SVO-09 x64

7. After successful installation, “SVO-09" is created in the SVO class.

N e YR Wi e

'9.7- Storage controllers
v § svo
P SVO-09x64
i@ System devices

— Driver installation to 32bit OS should be used with device drivers stored below the CD—ROM SVO Driver¥Driver x86.
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2.2. Application, library—related installation

Copy the “SVO-AP_x64" folder from the CD-ROM to any location on your hard disk.
Please make sure that the attributes of the destination “SVO-AP_x64" folder are read/write.

— The Windows7 32bit version is stored in the CD-ROM “SVO-AP_x86” folder. The usage is identical.

3. Uninstall

3.1.  Uninstalling device drivers
If you need to uninstall the SVO dedicated device driver, remove SVO-09 in Device Manager. Check “Delete the driver

software for this device” as shown below.

Uninstall Device X

SVO-09 x564

= 4

Warning You are about to uninstall this device from your system.

Delete the driver software for this device.

Uninstall Cancel

3.2. Application, library-related uninstallation

Delete the copied SVO-AP_x64 or SVO—-AP_x86 folder.

4. DIP Switch Setting
If more than one SVO board is connected to a PC, the state of DIP SW (SW2) on each board can be used to assign and

identify the ID. DIP SW Status and ID assignment list are as follows:

ID #8 #7 #6 #5 #4 #3 #2 #1 Device-Select About Dialog
Display Display

0 OFF OFF OFF | OFF | OFF | OFF | OFF | OFF 0000 0000xxxx

1 OFF OFF OFF | OFF ON OFF | OFF | OFF 0001 0001xxxx

2 OFF OFF OFF ON OFF | OFF | OFF | OFF 0002 0002xxxx

3 OFF OFF OFF ON ON OFF | OFF | OFF 0003 0003xxxx

4 OFF OFF ON OFF | OFF | OFF | OFF | OFF 0004 0004xxxx

5 OFF OFF ON OFF ON OFF | OFF | OFF 0005 0005xxxx

6 OFF OFF ON ON OFF | OFF | OFF | OFF 0006 0006xxxx

i OFF OFF ON ON ON OFF | OFF | OFF 0007 0007xxxx
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5. How to operate the application
Describes the flow and individual operation of a basic application operation using SVOGenerator. See also application

Help for more information on application items.

5.1.  Application Operation Flow
The basic flow from the SVO-MIPI board to the output of the video signal is shown below. The operation of each item

is shown in 5.2 and above.

USB Mode HDMI Mode

Launching the application (SVOGenerator) Launching the application (SVOGenerator)

!

File options (analysis information)

!

Read Data file

!

Data Confirmation

!

SV0 Board Selection SVO Board Selection
! !
Setting of output timing, etc. SV0 Board Setting information creation
' !
Start of video signal output Data transmission to the SVO board
'
Stop of video signal output

!

End of application (SVOGenerator) End of application (SVOGenerator)
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5.2.  Launching the application (SVOGenerator)

D Run “SVOGenerator.exe” in the “SVO-AP_x??” folder that you copied in the “Applications, library—related

Installation” section.

® The “SVOGenerator” screen appears, as shown in the figure below.

|Eile View Device Tool Help |

@ M NN EL R GES| TN

This is the end of the boot.

5.3.  File options (analysis information) settings

@ Click File=> Option or click the @ icon on the toolbar.
@ The file Option dialog is displayed so that the settings corresponding to the video files to be read will be made.

RAW bit width
Ileit "I

—ViewPlaySpeed ————

I 1 ms
0K I Cancel |
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54.

— Picture Type: Specifies the pixel format of the video file.

— RAW bit width: Picture Type : When RAW, specifies a bit depth per pixel.

— ViewPlaySpeed: Specifies the video update interval when the data is checked.
The frame rate of the output video data is not reflected.

@ When setting is finished, click the “OK” button.

— Be sure to set the file options before reading the video file.

Reading video files

D Click File-> Open or click the e icon on the toolbar.
@ The Open File dialog box appears, and then select the appropriate file.

24 Open X

o v > ThisPC > Desktop > SV-Data v O Search SV-Data »p

Organize v New folder =G 2

~

Name Date modified Type Size

v 3k Quick access
[ Desktop

& Downloads

| No_30_1920_1080.frm FRM File

12/27/2011 5:32 PM

| Documents
& Pictures
D Music

- SSD-2 (F)
B videos

¢@& OneDrive

» [ This PC v

v‘ Supported Format (*.frm; *.avi; v

File name: | No_30_1920_1080.frm

Cancel

Corresponds to the .frmt, .frm, .avi file extension.

If you open an AVI file, FourCC must be either “YUY2”, “UYVY”, “DIB ”“.

@ Analyze the data based on the File option setting. When analysis is finished, the image is displayed on the

screen.

U TN - SVUGEN:

(5 Covleravaeraapoi¥08E

FEile View Device Tool Help

HE (MR LR G

1/30 x1

Analyze Complete

—— -

— “Analyze complete” appears in the status bar when the analysis completes successfully.
The status bar displays “Analyze incomplete” If the analysis is prematurely terminated

— If the color is incorrect in YUV, please try to change the order in File—option.

.

1920 x 1080

| »

m

3
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5.5. Verifying video data

@D View-> Play or select the ’ icon on the toolbar to check the data one frame at a time.

File | View | Device Tool Help
‘B[ Play L TR

L Stop ~
Prev
Next
First
Last
Jump To...

[ | Zoom Up F7

Zoom Down F8
Toolbar

Status Bar -

File Information...

Color Bar...

v
>

{0000 111 Ix1 [1920 x 1080 A

® The status bar displays the currently displayed frame number and image size.

@ If you want to check the frame of the image data while skipping “view” -> “Jump to”
If you want to check the color of the image data “view”-> “Color Bar”
If you want to check the header information “view”-> “File information”
Please check.

For more information on the status bar and dialogs, see SVOGenerator Help.

5.6. SVO Board Selection

@ Click Device—> Select, or press F3 on the keyboard or &- on the toolbar.

File View | Device | Tool Help

@ Tseet. B OB 7N
Setting... F4 2
Control... F6
Debug...

<

>
{0000 [1/11 [1920x 1080
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5.7.

® “Device Select” dialog is displayed. The identification ID of the SVO board that is currently connected to the

USB port is displayed in the drop—down list, so select the ID of the board you want to control.

Open Device Select

@ Press the “Select” button.

Open Device Select

select |

-]

Cancel |

Setting the output timing, etc.

@ Click Device—> Setting, or press F4 on the keyboard, or the @ icon on the toolbar.

File View | Device | Tool Help

‘B3 M select.. B LoES| 7N
Setting... F4 | &
Control... F6
Debug...

>

|oooo

[1/11

[x1

[1920 x 1080

v

4

@ “Device Setting” dialog appears. Set each setting item. For configuration items, refer to

10

”6 Device Setting dialog “.
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SvO-MIPI |

—Video Timing Setting
—Active Video Setting—————————— WS5P 11000 peopg

Width I 1280 pOLK VSPP 4339000 prCLK
Height | 720 Line HSsP 11044 PCLK

Jont

HSPP 1230 pCLK

—Qutput information ——— | HS3IP 5526 PCLE
Frame Width [ sags PoLk | | HSPR 720 Repeat

Frame Height | 4950000 payg | | D0 | 11044 pak

FPS | 30.000 fps BEr 1280 pcik

P | 5526 peik
—MIPI C5I-2 Setting————— DEFR. I 720 Repeat
Pixel Format:

|RG|3833 Ll Parallel PCLK
Data Rate: |148. 500000 vI e
|soo.oooooo .[ Mbps

Lane Count: Easy Timing Generator. .. |

|4 ,I Lane

[ Continuous Clock

SAVE SET RESTORE SET | | Apply |

- Because the selected board has different settings, you must select the board from the “Device Select” dialog before
displaying the “Device Setting” dialog.

- Press the “SAVE SET” button to save the current settings to any file.

— When you press the “"RESTORE SET” button, you can read the settings saved by “SAVE SET”.

@ When you're done, press the Apply button.

This is the end of the setup.

1
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5.8.

Video signal output control

@ Click Device—> Control, or F6 on the keyboard, or the &9 icon on the toolbar.

File View | Device | Tool

Help
B @ | Select... B LOES| 7N
Setting... F4 &
[ contol..  F6 |
Debug...

>
) [1/11 [x1 |1920 x 1080 4

@ When the “Device Control” dialog opens, the video frames are transferred to the DRAM on the board first.
When the “Play” button is enabled, it is ready for transfer.

—Play Setting Play Infomation
Play cyde ¥ OFF-1Loop/ON-Tnfinity Current Position 1
Playmode [~ OFF-Memary/ON-PC Total Output Frames 20
Image sync W OFF-Interval/ON-Sync Elapsed Time 0:00
[~ External Trigger [ External ¥/HSync Play Stop
[ Trigger Out [~ External PCLK
Information: frame rate = &.081 [FP5] / bitrate = 402,162,278 [bps]

- Play cycle: If it is checked, repeat video output.

— Play mode: If it is checked, the entire AVI file in the PC will be output sequentially through the DRAM frame
buffer on the board. If it is not checked, only the beginning of the AVI file is transferred to the DRAM on the board,
and the DRAM contents are output repeatedly.

- Image sync: If it is checked, the SVOGenerator side screen is updated every second at the same time as the
output.

— External Trigger: Video output start trigger input is enabled.

- External V/HSync: When the video is output, the output is synchronized to the V/Hsync signal of the external
input.

— External PCLK: When the video is output, the output is synchronized to the PCLK signal of the external input.

— Trigger Out: Outputs a video output trigger signal to be used for multiple ch simultaneous output.

@ Press the “Play” button to start the video output.

12
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@ When the video output starts, the “Play” button is disabled and the “Current Position” is counted up to “Total
output Frames”.
You can stop the video output by pressing the “Stop” button during the video output. Once all the files have been

transferred, the “Play” button is enabled again.

6. Device Setting Dialog (SVO-MIPI )

Device Setting

SVO-MIFI |
Viden Timing Setting

Active Video Setting VsSSP 11000 pery e
Width 1280 prLK VSPP 4839000 PCLE
Height T 730 Line HSsP 11044 PCLK

HSPP 1280 pCLE
Output information HSIP 5526 PCLK

Frame Width caoe POk | | HSPR | 720 Repeat
2350000 DEsP | 11044
Frame Height | 4950000 pCLK 11044 pCLK

FPS 30.000 fps DEPP 1280 paLk

DEIP 5526 peig
MIPT CSI-2 Setting DEPR 720 Repeat
Pixel Format: -
|RGBBBB ﬂ Parallel PCLE
Data Rate: 148, 500000 b MHz
|300.000000 | Mbps
Lane Count: Easy Timing Generator... ‘

4 ~| Lane

™ Continuous Clock

SAVE SET RESTORE SET ‘ ‘ Apply

- Press the “SAVE SET” button to save the current settings to any file.

— When you press the “"RESTORE SET” button, you can read the settings saved by “SAVE SET”.

- Press the “Easy Timing Generator...” button to open a dialog that allows you to easily set the “Video Timing Setting”
setting.

— When you press the “Apply” button, the current settings are sent to the board.

When you click the Device Setting menu with the SVO-MIPI board selected in the Board Select dialog, you will see a device
Setting dialog like the one above. This dialog setting allows you to set the timing and format of the video signal. In order to
properly set the output timing of the SVO—MIP], it is necessary to understand the video output configuration of the board to
some extent.

As shown below, the SVO-MIPI board has a two—stage video output block inside the FPGA. The first stage video signal

13
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generator generates a 32-bit parallel video signal, and the second stage MIPI signal converter Serializes the parallel video

signal to the serial signal. The serial signal is outputted outside the board as a MIPI CSI-2 signal via the MIPI D-PHY. The

timing relationship between the parallel signal and MIPI CSI-2 signal is shown below.

(From
Other Block)

—_—

Parallel
Video Signal
Generator

l(l) Para

Pixel to Byte
Packing
Formats

I

Low Level
Protocol

}

Lane
Distributor
+ Serializer

HS

llel Signal |

(2)

MIPI
D-PHY

MIPI CSI-2Signal
b

The timing relationship between the parallel signal and MIPI CSI-2 signal is shown below. In the figure below The timing

parameter shown in the timing chart of the (1)Parallel Signal reflects the setting item of the same name in the “Device

Setting” dialog. The names and functions of these timing parameters are the same as those of the parallel SVO-03 board.

(1) Parallel Signal

Line 0 Line 1
DE A AN
;4 DESP =EDEPP; DEIP
Vs "
VSPP il
HS /" \ /- \
HsSP HsPP iHSI;’
‘Data[31:0] | | Y
PCLK T )
(2) MIPI CSI-2 Signal
‘ FE H FS ‘ ‘ Line 0 ‘ ‘ Line 1 ‘
PH Pixel 0 Pixel W-1 | PF

— FE: Frame End, FS: Frame Start, PH: Packet Header, PF: Packet Footer

14
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6.1. Device Setting Dialog Configuration Items
The settings for the “Video Timing Setting” set the timing of the parallel signal. MIPI output Timing settings are all done by

timing adjustment of these parallel signals.

Setting items Description Unit
VSSP (See above figure) PCLK
VSPP (See above figure) PCLK
HSSP (See above figure) PCLK
HSPP (See above figure) PCLK
HSIP (See above figure) PCLK
HSPR Specifies the number of repetitions of the HSync signal.

DESP (See above figure) PCLK
DEPP (See above figure) PCLK

If the pixel format is YUV4:2:2 8bit, RAW10, RAW12, you must specify half the
width of the input video file.
If the pixel format is RGB888, RAW20, you must specify a value equal to the width

of the input video file.

DEIP (See above figure) PCLK

DEPR Specifies the number of repetitions of the Data Enable signal.

You must specify the same value as the height of the input video file.

Parallel PCLK Specifies the pixel clock for the parallel signal. MHz

- If you want to set the number of clocks set to Parallel PCLK from other than the set value in the list box, please contact us
separately.
- If you set the wrong timing, the output of the video signal may not be performed.

— For more information about timing, see the hardware specifications for the SVO-MIPI board.

“MIPI CSI-2 Setting” configuration item sets the parameters and pixel format of the MIPI CSI-2 signal.

Setting items Description Unit
Pixel Format Specifies the pixel format.
Data Rate Specifies the bit rate per lane. Mbps

Specify a value that satisfies the board’s specifications.

Lane Count Specifies the number of lanes. Lane

Continuous Clock When it is checked, the CLK Lane is output with HS fixed.

usually uncheck.

Press the “Easy Timing Generator...” button to open the dialog (MIPI Easy Timing Generator dialog) to easily set settings for
“Video Timing Setting”.

15
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Video Resolution: Im . I??_U

Pixel Format: IF'.GBBBB LI

Frame Rate: IEN:J EPS

oK I Cancel

When you press the OK button above, the timing of the parallel signal is automatically generated based on the input video

resolution, pixel format, and frame rate, and set to the item of the original dialog.

7. Update the Board
The SVO-03-MIPI board can update firmware and FPGA configurations via USB. The update procedure is as follows.
1. Connect the SVO—-03-MIPI board to the PC, with DIP SW (SW1) number 7 ON and number 8 OFF.
2. Because it works with a different driver than the USB mode, you should install the driver manually from Device
Manager when you first start it.

1. “Other Devices” — “SVM-03U” and click “Update driver”

ﬁ Device Manager - O X

File Action View Help
% @& B EX®

v é DESKTOP-70CLDRO
» i} Audio inputs and outputs
» [ Computer
> s Disk drives
» [ Display adapters
> wm DVD/CD-ROM drives
> Human Interface Devices
> "W |DE ATA/ATAPI controllers
> 3% Imaging devices
> Keyboards
> ﬂ Mice and other pointing devices
> [ Monitors
> 0 Network adapters
v E? Other devices

Bi svm-03u
» i Ports (COM & Update driver
» [ Print queues Disable device
> B Printers Uninstall device
> u Processors.
> B Software devi Scan for hardware changes
» & Sound,video

> S Storage contr roperties

> Em System devices
> ﬁ Universal Serial Bus controllers
> = WSD Print Provider

2. Click “Browse your computer to find driver software”
3. Select the driver folder (Driver SVI or Driver SVM) and click “Next”.
3. Start “SVMCt|” and click “SVM Setting...”.

16
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”

4.  Select “Multi Update...” and select the update image to start the update.

SVI-09 Setting
Video & Camera Setting
<Setting item > <Setting Value >
CKIN Out Select & Baiz " 48MHz
CKIM Out Divide w11 12
Ol L
Embedded Sync (BT.656) * OFF " ON
Polarity of Pixel Clock Edge @& 1L->H) CLH->1)
Palarity of H-5ync s Low Active {" High Active
Palarity of V-5ync ¥ Low Active ™ High Active
Palarity of DE # Vald when DE=H " Valid when DE=L
DE Input Mode (P1) {* OFF " ON
Dedmation i -
Endian Mode / Bit Shift |DD,D 1,02,03 j ‘D bit j

Clipping OFF Detail...
Advanced Setting...

UVC/Format Setting
UVC Resolution | 1280 = |sgg
UVCFPS ,mi
UVC Color Space vy A
UVC Board ID [Mer ]
Show DIP SW... | Cancel | Set

FPGA /FW Update
DLL Version 1.1.0.0

PELER It Upd FX3 Version 82
Multi Update... =
FPGA Update... FPGA Version 0.57

5. The update will take several minutes. Do not unplug the USB cable or turn off the PC.

6.  When the update message exits, exit “SVMCtl” and unplug the USB cable.

7. The DIP SW is restored and the update is complete.

8. FRM Format data format

The corresponding image data in the SVO system is general AVI format or the FRM format created by the SVI system.
The FRM format is the data output from the camera module or image sensor, with a 40—-byte header appended to each

frame. The header is recorded at the beginning of the frame.

The data part records the output from the camera. However, the padding data is appended so that the number of bytes in

the frame portion is divisible by 64.

The following are the details of the FRM format image File format:

17
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------------------ Header configuration
Frame 1 header 0 iEee Wikl
‘.' 47 Image Height
5, 55 Image tone(8, 10, 12)
“e‘,\ 10-15 Reserve (0)
Frame 1 N, 16-15 Frame number (from 0)
\\::\ 223 Frame data bytes (does not include padding)
Frame 1 data “:\\ 24-27 I”.'age format
Sy 128-31 Timestamp (not used)
S w52-30 Reserve (0)
\ Data configuration
Peckling i, 0 0 Y20 [pmmmemmmp YiR-300 Yin-2,00 =100
4 KR b Y Y21 [pewwswww}) yip-310 ih-210 ih=110
Frame 2 header | % [ Y2 ¥22) |wmmanmmal vin-3s | vhezs | vin-1w
‘\‘ Y3 Y3 Y23 (emmemmwp 330 Yih-23) =131
‘\‘ Y4 RiAK: Y Y24l mwwwnwmw) Yip-34) Yin-24) Yin=1.4}
* Y05 hiiR] Y25 [(emmwmmw}) vyip-35) Yih-25) *{ih=1.5
Frame 2 : : : : : : :
< Frame 2 data ‘\‘.‘ Y(D,.m—ﬁ) Y(‘I,:n—ﬁ) YQ,:n-E) naaataas Y(n—S.,m—a) ‘r‘Gw-E.,m-ﬁ) ‘r‘(n—'le—ﬁ)
K YiOm-5) | Ym-5) | YE2mD (pemsssew)i-3me5) | Yh-2m-8) | Y1, oS
: Yilm=4) | Yilm-4) | Yenmd) wewmnwwn)¥i-3m-4) | Yh-2m-4) | Y1 med)
“, YOm=3) | YOm=3 | Y23 pesewese) vh-3m-30 | YH-2m-30 | V-1 me3)
i\‘ i, m=2) 1, m=2) Y@ ) (wemmsaww ) V-3 m-20 | CR-2m=20 | e, e
Padding | ovim-1) il m=1) YR 1) wewmswmm) Yin-3m-10 | Yh-2,m=1) | ¥Yi-1,me1)
Frame 3 header Image format
QLYY
1 |RGESEE
2 ¥ RAW-Bhit)
Frame 3 3[YUY2truy
{ A[vvYU
Frame 3 data 5wy
&1 00R Aw—1 Ohit)
712 0R AW 2hit)
BUYYWYTE
91 IUNTG
Padding
| Example) dump the top 112 bytes of FRM format data at Raw—10bit |
H) +] +2 +3 +4 +5 +6 +7 +8 +§ +A +B +C +0 +£ +F 0123456789ABCOEF
0000:0000 |B4 02 00 DO OF 02 00 00-0A OO OO OO0 OO 0O DO 0O | Header  *"'°*®
0000:0010 |00 00 00 0O OD F& OA 00-08 00 00 00 8C 00 00 OO ... . e eun....
0000:0020 [00 00 00 00 00 00 00 UIHEE 00 BE 00 FE 00 BE 0D ;.;.;.,.I .......
0000:0030 |7E 00 7E DO YEOO BEOD-FE 01T BEOVBEOOBE OD| ~. . ..ovvuunn..
0000:0040 |FE 00 BE 00 3E 00 7E OO-FE 00 FE OD BE 00 BE 00| pata @ ------
0000:0050 |FE 00 3t 00 BE 00 FE 00-7E 01 3£ 01 FE 00 BE 01| ..>..... I
0000:0060 |7E 01 FE 01 FE OO FE OD-BE 00 FEOD FE OO BE 0D | "evvnvnnnnt...

The image has 10-bit, 12-bit, 16-bit bytes, and is big—endian.

The FRM file has a limit of 2GB, so if it is more than one FRM file, then use the FRMT file to manage it. The FRMT file is

a text format that records the FRM file name with an absolute path.

Example)

if you have two FRM files in a folder called Data under C drive

C:¥Data¥data0001. frm
C:¥Data¥data0002. frm

Because the FRMT file is in text format, you can edit it in a text editor such as Notepad. Even if there

are only two FRM files

FRM file as follows. The output will be output in the order as described in the FRMT file

it is possible to output for a long time by selecting multiple lines of the same

Example) if you have two FRM files in a folder cal led Data under C drive, and you copy the same file three
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times to respond to long-term output

C:¥Data¥data0001.
C:¥Data¥data0002.
G:¥Data¥data0001.
C:¥Data¥data0002.
G:¥Data¥data0001.
G:¥Data¥data0002.
C:¥Data¥data0001.
G:¥Data¥data0002.

frm
frm
frm
frm
frm
frm
frm
frm
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