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1. Outline

This document is a hardware specification of the board "SVO-03-MIPI" to convert the
video signal from USB 3.0 to the MIPI CSI-2 signal.

The specifications for this book may be changed without prior notice. It also includes
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descriptions of the features that are not implemented in the product.

1.1. SVO-03-MIPI functions

Video files on computers-> MIPI CSI-2 video signal Conversion

HDMI Signal-> MIPI CSI-2 video signal conversion (optional function)

1.2.  Specifications (USB Mode)
Power : USB Bus Supply (External Power Input Applicable) / +5V 0.7A typ.
Output standards : MIP1 CSI-2 Video Signal (1 - 4 lane)
Data rate per lane : max. 1Gbps
Effective pixel data Rate : max. 2.4Gbps
MIPI Clock Rate: 50 - 500 MHz (100Mbps — 1000 Mbps)
Output Resolution: max. 4093 x 4093 pixel
Output Pixel Format : YUV4:2:2, Raw10, Raw12, Raw20, RGB24
Input : USB3.0 Connector

Input Resolution, Frame Rate, Pixel Format : Identical to output [1]

[1] If the input format is AVI format, the pixel format on the file supports YUV or RGB24 (DIB).

2. USB Mode operation details
This chapter describes USB mode (USB input, MIPI output).

2.1.  Main Functions and Features of USB Mode

Converts an uncompressed avi file or frm file stored on a PC to a MIPI CSI-2 video signal and outputs it.

We use Meticom's MIPI D-PHY-compliant bridge IC.

Because the transfer is uncompressed, it does not impair the image quality of the camera and is ideal for evaluation testing
and algorithm development.

Compatible with Windows OS.

A dedicated video output software (SVOGenerator) is included in the accompanying CD.

The high-speed transmission of USB 3.0 allows uncompressed video data to be captured up to 3.2 Gbps (theoretical values).

The target connection side is completely pin-compatible with our existing SVM-MIPI board, so you can immediately
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connect your target on the same board.

The output image format is standard and corresponds to YUV and Raw format. It is possible to correspond to other
formats, but it is necessary to consult.

The USB 3.0 chip is equipped with Cypress EZ-USB FX3.

It starts as a USB mode by setting the DIP SW number 8 to on and booting.

2.2. USB Mode Connection Configuration

O O

CN3

MIPI ] SVO-03-MIPI
Csl-2

CN4

(Bus Power)

o T R —

O O USB Cable
/
/
; HostPC
/
File View Device Tool Help /
EEITEEET R ETI T IEE] //
/
/

| Analyze Complete [ [1/11 [x1/4 [1920x 1080

SVOGenerator
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2.3.  Output format

The details of the MIPI CSI-2 signal output by this board are shown below. In addition, because it is possible to change the

output format as a custom correspondence, please contact us.

Short Packet

Long Packet

- Virtual Channel (VC) is 0x00-fixed.

- Line Start, line End Short Packet output is optional.

LPS LPS
WVC+ Data ECC
0T | o1 | Ferd | +vex | EOT
—— VCX =0x00
Frame Number (0x0001 - OxFFFF)
VC =0x00
DT: 0x00 - OxOF
PH PF
l ] L} )
LPS " - . LPS
WVC+ Wor ECC Data
°T | o1 | count |+vex|o..n1 | CRE | FoT
T VC=0x00 L—— VCX=0x00

DT: Ox18 - 0x2F

The following table shows the supported pixel formats and Data types for this board. The input AVI format column shows the

pixel format of the input AVI file when this board is operated from S\VOGenerator.

Pixel Format Data Type (DT) Input AVI Format (SVOGenerator)
YUV4:2:2 8-bit Ox1E UYVY, YUY?2

RGB24 (RGB888) 0x24 DIB (Upper and lower inverse)
Raw10 0x2B uYvy

Raw12 0x2C uYvy

Raw20 0x2F DIB (Upper and lower inverse)

- Even if you have a DIB or RGB AVI data loaded, the first side of the AVI file will always be in the order of the data being

sent.



SVO-03-MIPI Hardware Specification
1.0

2.3.1.  SVO-MIPI Video Output Block

(From
Other Block) Parallel
—*| Video Signal

Generator !
l(i} Parallel Signal |

Pixel to Byte
Packing
Formats

!

Low Level
Protocol

I

(2)
Lane L HS ) MIPI CSI-25ignal
. ! MIPI
Distributor D-PHY —
+ Serializer LP

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

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.

(1) Parallel Signal

DE

Line 0 Line 1

DESP

DEPP/ DEIP

Rt

U|HSSP | HSPP IHSIP

———————————————————————————————————————————————————————

VSPP

,,,,,,,,,,,,,,,,,

3 Line 0 Line1l |...| LineH-1 FE || FS

tdsp
PH | Pixel 0 Pixel W-1 | PF
Timing typ max Note
tdSP 75ns Defined by the value of the LP11-LP01 transition of the CLK Lane
tdLP 160 ns Ditto; Measured at 1080p, 30fps, UYVY
(inversely proportional to data rate)
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2.3.2.

Clock

XOOO DO XX

Data

MIPI Output Timing

A I

DO OCC

- > |« > |4 e I ——

tCLK- tEOT tHS-  tLPX tCLK- tCLK- tCLK-
(tEOT) POST EXIT PREPARE ZERO PRE

Timing min typ max

tCLK-POST 60ns + 52Ul 210 ns

tEOT 60 ns 105ns + 12U

tHS-EXIT 100 ns

tLPX 50 ns 87ns

tCLK-PREPARE 38 ns 60 ns 95 ns

tCLK-PREPARE + 300 ns 363 ns

tCLK-ZERO

tCLK-PRE 8ul 118 ns

tHS-PREPARE 40ns + 4Ul 60 ns 85ns + 6UI

- The typical value indicates the measured value at the time of 800Mbps/lane output.

tHS-
PREPARE

(tLPX)
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2.4. Processing on RAW output
SVO-03-MIPI supports Raw output (RAW10/Raw12/RAW20). Because the Windows OS standard VFW does not support Raw

video, if you select Raw output in USB mode, the input file will be in accordance with the format stored on our capture board

such as SVM-MIPI. This means that some of the input data in the YUV or RGB format is considered to contain valid data and

outputs the MIPI signal. The details of the data format are as follows.

U 1 Pixel Y Vv 1 Pixel Y
AVI File | 0000xxxx XXXXXXXX 0000xxxx XXXXXXXX
(UYVY) b7 b0 b7 b0
1 Pixel
MIPI
Output XXXX XXXX XXXX XXXX XXXX XXXX
(Raw12) b1t bo

On the host side, treat it as UYVY and ignore the upper bits.
(Bit rate is 4/3 times)

(If the above figure is raw12; RAW10 as well)

AVIFile | O0000xxxX XXXXXXXX XXXXXXXX

(RGB24) b7 R B0 b7 G bo B R
1 Pixel

MIPI Output XXXX XXXX XXXX XXXX XXXX

(Raw20) b1o "

1 Pixel
On the host side, treat it as RGB24, and the upper bits padding 0.
(Bit rate is 6/5 times)

For RGB24 and RAW20 output, the input AVI file supports the RGB24 format. The order of the output pixels of the
SVO-03-MIPI board is always identical to the byte array in the AVI file. In other words, if you emulate a standard camera using
RGB24 AVI files, the VFW RGB24 (from bottom left to upper right) is different for the vertical direction of each frame in the
AVI file. Data must be stored in the order from the top left to the bottom right. In other words, if you enter an AVI file in the
RGB24 format that is reversed upside down, the output signal of the board will be output in the order of the upper left pixel and

the lower right pixel.
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3. SVO-03-MIPI Block Diagram

A schematic block diagram of the SVO-03-MIPI board is shown below.

3.1. Block Diagram
SVO-03-MIPI Block Diagram

Parallel
Target
Connector
(CN4)

SPI-
ROM |
MIPI MIPI
Bridge
_ 1sbit
eGP0
¢ Lel\.rel
N Shifter
3
|VDDIO
EN
_ vbDio VDDIO
h Selector
_+5V

FPGA
XC7A35T

N
HDMIRx |« HDMI
Connector
(CN3)
DDR3 > 5
SDRAM DC-DC 4 External
3.3v
2oy - Power
18v +5V IN
12V |a | (CN1)
=~ J
SPI
32bit | USB3.0 —{ )
100MHz ~| Controller USB2.0 UsB 3.0
Data FX3 "l connector
13bit USB3.0
CRL —
12C
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3.2. FPGA internal block diagram in USB mode

32 32 16
() E MIG a\
= ) {DDR3SDRAM "
%i Q Lal'? g Controller) 8 &
e le=h mg < w8 8 B g
Beall|8s% 85 Frame Memory = 8
S ~0 0 ~3 Block T 2
16 | N} =] @ % © 3
57| ) g 2
=< o R
S : N
= 2 32
UJ 32 ;
=
o FIB Sw Box oS
Q
) $32 £ =
P e
Board System Frame Info Table i ] P =
Block Block )c SPI Bridge Block §
i H F_u"'
N
8/9 \
\/
Legend

SW/LED ¥ FIB-Master <—> SPI-ROM
v FIB-Slave —>
v Stream-I/F . .
¥ External-I/F S%SPI Bridge block not implemented

3.3.  FPGA internal block diagram in HDMI mode

DDR3SDRAM

32 32 16 32 32
() - MIG
= — {DDR35DRAM -} T
%E 2 E)D E Controller) EIN h =) %
S e? || 2gs w& w2 @t < o= | | <
Asz 83 g e Frame Memory 50 cag S 5 N
! e IsI=IR"] [alk =} 8 R a
A g ~0 0 ~ 8 Block ~3 ~@m © ~ X a
16 ) M} -] g fQD- c 0 = =
7 o & 3 v L N
= o 2
—
0
— 2 2 |16 5
o8]
S, 24 ()
o FIB Sw Box >
0 W
m A
$32 52 Y
E R RS LL LI L L L LR L - m
= H : E
Board System Frame Info Table . : . i1 !
"aammmmn i F =
Block Block )e SPI Bridge Block 5
H -r
5}
~ 8/9 1 \_/
Rl
SW/LED v FIB-Master  €—> SPI-ROM
v FIB-Slave —>
v Stream-1/F
¥ External-I/F $¢SPI Bridge block not implemented

8



SVO-03-MIPI Hardware Specification

1.0

4.

A photo and a picture of the outline of the SVO-03-MIPI board are shown below.

4.1.

Exterior of SVM-MIPI Board

Photos

Biisiiiilhaiaiiiitd
C154><8 »=C155

TP{ q

—
R239

R238

P24 TP25

u17
13 579 11315171921

60MADE IN JAPAN
NNEBMI94V-0A

—
(2 18
—
=
]
™
o
|
o
>
(7p)

CI67—~ 1l 2:5¢{9Q
c166 YL 3CI8)

2468 R
R3S 2431

“8R603

o« o
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4.2.

Drawing

The dimensions of the SVO-03-MIPI board are listed below. The actual board does not include 10mm parts up to VCUT at the

top and bottom, and the vertical size is 101.6 [mm] in the same way as other SV series substrates.
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5. Connector Specification
This chapter describes the connector specifications that should be considered during normal use. In the Appendix section there

are some specification about other connectors.

5.1. CN1 : Sub Power connector

Power Connector for use when the USB bus power does not meet the power capacity or is not powered via USB bus power.

Connector 22-04-1021: Molex
Pin# Name DIR Description Pin# Name DIR Description
1 +5V IN DC5V Input 2 GND - GND
*Current Measuring Port
JF2
FRAZ-IPA-2 BADSA
+5V
7
D2 BATEDA LC-33-5-R
DCIN VUSE O 5D
Fi R120
CCFINZTTE 02012
H_. '..‘/\_/\.
D1 BATHADA C -

T Cé
2u2MOVKSR 22uMi0v

+*External Power Input

- The + 5v (DCIN) from CN1, and the + 5v (VUSB) from the USB connector are connected by a diode or as shown in the circuit
diagram, and are used as a board internal power supply (5VO0).

5.2. CN4 : Target Connector

This connector is used to connect the target image sensor.

Connector QSH-030-01-L-D-A: SAMTEC
Pin# Name DIR Description Pin# Name DIR Description

1 D1 N ouT MIPI Lane 1 Output - 2 GPI100 10 GPIO 0 (Reserved)
Trigger Signal/ FSYNC Signal
Output 1

3 D1_P ouT MIPI Lane 1 Output + 4 GPIO1 10 GPIO 1 (Reserved)

5 GND - 6 GND -

7 D3_N ouT MIPI Lane 3 Output - 8 GPI102 10 GPIO 2 (Reserved)

11



SVO-03-MIPI Hardware Specification

1.0
9 D3_P ouT MIPI Lane 3 Output + 10 GPIO3 10 GPIO 3 (Reserved)
Trigger Signal/ FSYNC Signal
Input 1

11 GND - 12 GND -

13 CLK_N ouT MIPI Clock Output - 14 GP104 10

15 CLK_P ouT MIPI Clock Output + 16 GPIO5 10

17 GND - 18 GND -

19 D2_N ouT MIPI Lane 2 Output - 20 GPI106 10

21 D2_P ouT MIPI Lane 2 Output + 22 GPIO7 10

23 GND - 24 GND -

25 D4_N ouT MIPI Lane 4 Output - 26 GPIO8 10

27 D4_P ouT MIPI Lane 4 Output + 28 GPIO9 10

29 GND - 30 GND -

31 SCL ouT 12C SCL Signal Line 32 GPIO10 10

33 SDA 10 12C SDA Signal Line 34 GPIO11 10

35 GND - 36 GND -

37 GND - 38 GND -

39 GND - 40 GND -

41 GND - 42 GND -

43 VSYNC ouT VSYNC Output (Reserved) 44 GPI012 10

45 HSYNC ouT HSYNC Output (Reserved) 46 GPI1013 10

47 GND - 48 GND -

49 CK ouT Clock Output(Reserved) 50 GPIO14 10

51 RST ouT Reset Output (Reserved) 52 GPI1015 10

(L : Reset)

53 GND - 54 GND -

55 VDDIO POW 10 Power Output 56 1v2 POW 1.2V Power Output
57 3Vv3 POW 3.3V Power Output 58 3v3 POW 3.3V Power Output
59 GND - 60 GND -

-HSYNC, VSYNC, and GPIO pins are reserved for use during customization. There is no function in the standard version. (Hi-Z)
- 1.2V and 3.3 V can be output to about 150mA.
- The 10 voltages for each single-ended port are determined by the jumper JP1.

- SCL, SDA is connected via the level conversion IC to the 12C bus inside the SVO-03-MIPI.

6.
6.1.

Detail of each part
SW1: Push Switch

The current function is unassigned.

12
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6.2. SW2: DIP Switch

This is a 8-bit switch for setting the various modes of operation of SVO-03-MIPI. The following settings can be set by the

switch.
Number Name Turns OFF Turns ON
1 (Reserved) Normal Mode
2 (Reserved) Normal Mode
3 (Reserved) Normal Mode
4 Board Number b0
5 Board Number bl
6 Board Number b2
7 Update Mode Setting Normal Mode Update Mode
(DIP SW #8: OFF)
8 Working Mode HDMI Mode USB Mode
(effective when power up)

6.3. LED1-9: Working State Indicator
This LED displays the operating status of the board or FPGA.

LED# Description

1 Indicates that the VDDIO power supply to the target are being supplied when lit.

2 Lights up when the LP state change of the CLK + Lane is detected.

3 Lights up when the LP state change of the DO + Lane is detected.

4 Lights up when overflow is occurring in the MIPI output block.

5 Lights up when the pixel clock in the parallel signal generation block is locked.

6 Lights up when the clock in the MIPI signal generation block is locked.

7 When Internal integrated video Sync signal source is driving, the LED is switched ON/OFF at a cycle of 3-minute laps of the

V-sync sync signal.

8 Light up when the Images that have been stored in frame memory is loaded for output to target. The lighting condition of this led

does not necessarily indicate the image output to the target.

9 (USB Mode)
Always goes off.

(HDMI Mode)

The LED is switched ON/OFF at a three-minute cycle of the \VV-sync signal from the HDMI receiver.

6.4. JP1: VDDIO selection jumper
A jumper for selecting the 10 Power (VDDIO) of the target device to be generated by the SVO-03-MIPI board. It can be

selected from 1.8 V, 2.5V, 3.3V, and can output a current of about 150mA.

13
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VDDIO is intended to be used as an 10 supply voltage for image sensors and target devices. In addition, GPIO0-15, CLK, RST,
and SCL, and SDA signal lines are input and output of the VDDIO power level.
In default, VDDIO is set to 3.3V.

7. Check Terminal
7.1. TP27: VDDIO check terminal (red)

This is the check terminal used to adjust the VDDIO.

7.2.  TP3-4,7-11: Voltage check terminal (red)
This is check terminal for each supply voltage required by the SVO-03-MIPI board operation. In normal use, there is no need

to check. Also, please stop extract the power from this check terminal to supply power to external modules.

7.3. TP1,2,5,6: GND check terminal (black)

Please use it as a GND terminal.

8. 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"

M Device Manager
File Action View Help
& B Hm B EXGE

v M DESKTOP-7OCLDRO

iy Audio inputs and outputs
= Computer

== Disk drives

5 Display adapters

== DVD/CD-ROM drives

i Human Interface Devices
== |DE ATA/ATAPI controllers
% Imaging devices

=2 Keyboards

@ Mice and other pointing devices
[ Moenitors

@ Network adapters

E? Other devices

<

Ba svMm-03u
@ Ports (COM & Update driver
= Print queues Disable device
£ Printers Uninstall device
D Processors
B software devi Scan for hardware changes

iy Sound, video
S Storage contr
= System devices
¥ Universal Serial Bus controllers
= WSD Print Provider

Properties

2. Click "Browse your computer to find driver software"
3. Select the driver folder (Driver_SVI or Driver_SVM) and click “Next”.

3. Start "SVMCtI" and click "SVM Setting...".

14
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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:-
CKIN Out Select

CKIN Out Divide

Embedded Sync (BT.656)
Polarity of Pixel Clock Edge
Palarity of H-5ync

Palarity of V-5ync

Palarity of DE

DE Input Mode (P1)
Dedmation

Endian Mode / Bit Shift

Clipping

UVC/Format Setting
UVC Resolution

UVCFPS
UVC Color Space

UVC Board ID

Show DIP SW... |

<Setting Value >

& Sz (" 48MHz

" i1 12

Ol L

{* OFF " ON

@ 1{L-=H) i LH-21)
s Low Active {" High Active
¥ Low Active ™ High Active

" Vald when DE=H (" Valid when DE=L

@~ OFF " oN
11 -
[pootpzos ] fobit |

OFF Detail...
Advanced Setting...

[1280 x  |so0
30
vy -

(Mone) hd

Cancel | Set

FPGA | FW Update

FX3 Update...
Multi Update...
FPGA Update...

DLL Version 1.1.0.0
FX3 Version 82
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 "SVMCtI" and unplug the USB cable.

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

9. Applicable version

Mode FX3 Version FPGA Version
USB Mode N/A 0.20
HDMI Mode N/A N/A

15
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10.

Notes

For proper use of this board, be sure to follow the following precautions.

ou

The firmware/FPGA update is done using the SVM-03 control software (SVMCitl) from the host PC.
When you connect or take off the target, make the power supply of the SVO-03-MIPI board state of “OFF" by all means.

It isn’t guaranteed that all HDMI monitor can display by each output image size and frame rate setting. Capable of

outputting setting is differs from among monitors, nothing may be displayed in the output form that is not supported.

About power supply for this board, please use the power supply which has enough current capacity. Please supply power
supply from PC under the self-responsibility of the customer. If you broke PC by any chance, we can’t take any
responsibility..

The contents of this document may be changed in the future without notice.

Reprinting of part or the whole of the contents of this document is strictly forbidden.

Through extreme care has been taken in preparing this document, if you find any ambiguous points or errors, or if you
would like to make any comments on the document itself or its content, please contact to sv-support@net-vision.co.jp

Be sure to use the newer SVMCtI utility software than the version that came with the CD-ROM. If you rewrite the

SPI-ROM using a previous version of this board, it may not work due to false detection of the board.
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