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1. Package

1.1 Package contents
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C
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s

A

+ Tripod and nut B
+ PCBboard

« 2.54mm jumper 6EA

« USB power cable(USB A to USB mini B)
+ Notincluded CYUSB3KIT-003 board.
« Notincluded Xilinx JTAG cable

Figure 1.1.1 M-CIS-S6-FX3CON package and contents
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1.2 Tripod and but assembly

Figure 1.2.1 M-CIS-S6-FX3CON assembled tripod
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2. Overview

The M-CIS-S6-FX3CON is a FPGA development board for image sensor, USB3.0, Gigabit ethernet,HDMI.

It provides various examples and can also be used for image processing.

2.1 Layout

u33
Image sensor
expansion connector

CMOS image sensor/
Lens holder/lens RIGHT

CMOS image sensor/
Lens holder/lens LEFT

U3, 2.8V regulator

U4, Spartan6 FPGA
U27, 3.3V level shifter

ForJll U22, 1.8V regulator

J11, 10 expansion port J3, FPGA JTAG port

U9, LPDDR
u21, 1.2V regulator

i3

J4, 3.3V UART port
J5, 12€ expansion port

U17, gigabit ethernet
J14, FPGA slave serial transceiver
configuration port
Ull, SHAL1IC
U30, 3.3V level shifter 4

ForJl4 U10, FPGA master

serial configuration

U3z, 3.3v lat
i regulator ROM

o Tripod u13 u29
power input Mount hole HDMI output Gigabit ethernet

Figure 2.1.1 M-CIS-S6-FX3CON top side layout
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CYUSBKIT-003

connection ports CYUSBKIT-003

Board supports

Figure 2.1.2 M-CIS-S6-FX3CON bottom side layout
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2.2 Dimension

MBSG-CIS-S6-F¥X3CON
REVISION:AL 4,

Figure 2.2.2 M-CIS-S6-FX3CON bottom side dimension
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2.3 Specifications

« Power input
« DC5V 1A maximum
» USB mini-B port
« FPGA
+ XC6SLX16-2FTG256C
+ Xilinx Spartan6
+ Two CIS(CMOS image sensor)s
« MT9M114EBLSTCZ-CR1
+ ONSEMI(Aptina) 1280x960 CIS
« Two M12 lens holders
« Two M12 lenses
+ Focal length 3.6mm or similar
+ No IR cut filter
- LPDDR DRAM
« MT46H32M16LFBF-5IT:C
» Micron LPDDR
+ Gigabit ethernet PHY
+ KSZ9021RNI
« MICREL Gigabit ethernet PHY
« CYUSB3KIT-003(Cypress FX3 board) connection ports
« Two 2.54mm pitch 40pin connectors
+ Notincluded CYUSB3KIT-003 board
- HDMI port
+ Only TMDS signal output through Spartan6é use TMDS_33 10
+ No support HDMI HOT plug detect voltage output
+ No HDMI CEC/I2C(DDC) controls
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3. Examples

3.1 System requirements and basics

- DC5V USB power cable connect(cable included, power source not included)

Figure 3.1.1 M-CIS-S6-FX3CON USB power cable connection

+ Xilinx JTAG(for FPGA configuration) cable : 3.3V 10s

Figure 3.1.2 M-CIS-S6-FX3CON Xilinx JTAG cable(not included) connection
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« Xilinx Spartan6/Cypress FX3 development tool
« Xilinx ISE 14.7

« https://www.xilinx.com/support/download/index.html/content/xilinx/en/

downloadNav/design-tools/v2012 4---14 7.html

« https://www.xilinx.com/support/download/index.html/content/xilinx/en/

downloadNav/design-tools/14 7-windows.html

» Cypress FX3SDK 1.3.4

+ https://www.cypress.com/documentation/software-and-drivers/ez-usb-fx3-software-

development-kit

« Bit file generate using Xilinx ISE14.7

Hierarchy @
] LED_BLINK 9
= £ xc6slx16-2ftg256 (%]
i [Wle LED_BLINK - Behavioral (LED.B ™
[ FPGAUCE —
#
o
< >

€2 Mo Processes Running

Processes: LED_BLINK - Behavioral
£ Design Sumrmary/Reports

& Design Utilities L
& User Constraints i
# @)  Synthesize - XST

@ f)  Implernent Design q

Generate Prograrnrning File |
€4 Ana RaRun

Rerun All
L Stop

View Text Report

Force Process Up-to-Date

Stat =3 D P Implement Top Module

Design Goals & Strategies..
s esign Goals ategies.

[NFO: HDLCox 5{, Process Properties.. L

BTN« Thom o & o o o T —— e ——————— 3

Figure 3.1.3 Bit file generate use Xilinx ISE14.7
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- Bit file download to Spartan6 FPGA using Xilinx JTAG and iMPACT

View Operations Output Debug

x

_ngo
gy Cut Ctrl+X XMSqs
Edit View Opeutions Qutput De (» coo T b
# /¥ Open Project... Ctl+O [l 9e Delete ipcore_dir
Open Configuration Archive..  Ctrl+H .“ isacmfig
e = 88 Unselect All
Initialize Chain Ctrl+l J"t|
Add Device »
= Save Project Ctrl+5 _ — — xInx_auto 0 xdb
Save Project As... Ctrl+) Assign Configuration File Ctrl+G
Save Configuration Archive... xst
i Edit SystemACE Collection » D fpga bit
ol S el Edit SysternACE Design 8 :
Recent Files » Edit PFF Rewvision »
[ @ Attach SPI or BPI PROM
New LogFile.. Set Programmming Properties..
Exit Set E p i This device supports attached Flash PROMs,
455 ELUPEITES... Do you want to attach an SPI or BPl PROM to this device?
04 Eind.. ChEAF Y [ mo ]
Find Next F3 '
Preferences...
@ Device Programming Properties - Device 1 Programming Properties X
SFLBED
AL Category
= Boundary-Scan
Ol — Device 1 { FPGA xcoslx16 ) Property Name Value
Get Device ID
xch{ Get Device Sighature/Usercode
f’d  One Step SVF
TDO
One Step XSVF
Read Device DNA
Add SPIfBPI Flash...
Assign New Configuration File...
Set Prograrming Properties...
Set Erase Properties..
Launch File Assignment Wizard Cancel Apply Help

Figure 3.1.4 Bit file download to Spartan6 FPGA use Xilinx JTAG and iMPACT
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+ Flash(MCS) file generate for 64MB FPGA boot flash(W25Q64FVSSIG) using iMPACT

iMPACT Flows «08 x| Step 1. Select Storage Target Step 2. Add Storage Device(s)
# 29 poundary Scan Storage Device Type : : o
E SysternACE silinx FlashfPROM Storage Device (bits)  G4M [v]
S G CEE Y | & Non-Yolatile FPGA Add Storage Device |3emove Storage Device
i |=) WebTlk Data Joextandi :
L E) SPI Flash oy
Configure Single FPGA
Configure MultiBoot FPGA
[l BPI Flash
Configure Single FPGA
Configure MultiBoot FPGA
Configure from Paralleled PROMs E
Generic Parallel PROM
Step 3. Enter Data L
@ Add Device X Xsgs
ieneral File Deta Value -
Checksum Fill | @R Stert adding device file to config_files
Yalue . Revision 0 ipcore_dir
Output File Name | PROM II' iseconfig
Loofiﬁsnﬁla 5_25YNC_2560x720_LRseperate | [ 7 rtl
: xinx_auto_0_xdb
Flash/PROM File Property Value wot
22 |rie Format IMCs v | | fpga.bit
Add Non-Canfiguration Data Files |No v
% add Device X % Add Device X |

Would you like to add another device file to . You have completed the device file entry.
Revision: 0 7 Click 'OK' to continue

% File Edit View WELCENGIESN Output Debug 64M
O3 | % 7] Access eFUSE Registers » t xcBsix1®

e e— fpga bit
MPACT Flows
& =8 Boundary Scan
=] SystemACE
=] Create PROM File (PROM File Forma...
@ |=] WebTalk Data

(R |
[ T N I B |

Generate Succeeded

Figure 3.1.5 Flash(MCS) file generate for 64MB FPGA boot flash(W25Q64FVSSIG) use iMPACT
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+ Flash(MCS) file download to 64MB FPGA boot flash(W25Q64FVSSIG) using iMPACT

Right click device to select operations ~N99
SPLERTD Xmsgs
R,
puisrle| /.l SPI/BP| Flash config_files
ipcore_dir
TOI £ . :
iseconfig
rtl
woBelx16 xlIre_auto_0 xdb
fooa bt ) xst
DO | PROM.mCs
% Select Attached SPI/BPI X 15 Select Attached SPI/BPI X
Select the PROM attached to FPGA: Select the PROM attached to FPGA:
'SPl PROM | [N250128 1.8/3.3V v SPI PROM ~| [EEE |
Data Width: %%}EE}W X " Data Width: 4 |
W25032BY -
Was032DW
W25Q32v
W250140B VY
W25QB4BV/CY
W25084DW
W250:B0BW v
Cance Cance
% Devlce Programming Propertles - Device 1 Programming Properties x
J Category
- & BTy i |
D1 Verify Device 1 ( FPGA xcbslx16) e __ Property Name Value
Erase Device 1 ( Attached FLASH, W25 fif)‘ =
Blank Check Design-peciﬂc Ese Befor mgamming
Readback... FPGA Device Specific Programming Properties
D0 Get Device Checksurm After programrming Flash... \automatically load FPGA wi
Assign New Configuration File...
Delete
Set Programming Properties..

Set Erase Properties...
Edit Attached Flash Properties...

ey 22 0= >
< >
Cancel Apply | Help

Program Succeeded

Figure 3.1.6 Flash(MCS) file download to 64MB FPGA boot flash(W25Q64FVSSIG) use iMPACT




M-CIS-S6-FX3CON USER MANUAL

3.2 LED blink example

« LED_BLINK: Example of LEDs D8 and D9 turning on alternately
« FPGANL11 pin output is low(0V), D8 LED ON
« FPGAT11 pin output is high(3.3V), D9 LED ON

RIGHT

MGSG-CIS-S6-FY3CON
REVISION:AL .

Figure 3.2.1 LED D8 and D9 on M-CIS-S6-FX3CON board
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3.3 USB3.0 UVC single CIS (AN75779, 1280x720@30fps) example

« UVC_CIS_BYPASS_LEFT_1280x720 : Example of UVC(Universal Video Class) camera using 1
image sensor

+ In AN75779(Cypress FX3 UVC example), M-CIS-S6-FX3CON act likes MT9M114 sensor board
« AN75779 : https://www.cypress.com/documentation/application-notes/an75779-how-

implement-image-sensor-interface-using-ez-usb-fx3-usb

« AN75779 firmware can be used without modification.

« CYUSB3KIT-003 board not included
« CYUSBKIT-003 kit link : https://www.cypress.com/products/ez-usb-fx3-superspeed-usb-30-

peripheral-controller#tabs-0-bottom_side-3

.
<

7
RSPEED EXPLORER KIT
e )

CYUSB3KIT-0032

VRt

Figure 3.3.1 M-CIS-S6-FX3CON and CYUSBKIT-003(not included, all jumper OFF except PMODE J4)
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SB3KIT-003
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Figure 3.3.3 CYUSBKIT-003(not included) USB3.0 cable connection
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MGSG-CIS-S6-FX3CON
REVISION:A1

Figure 3.3.4 MT9M114 CMOS image sensor and lens
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3.4 USB3.0 UVC dual CIS (AN75779, 2560x720@30fps) example

« UVC_CIS_LEFT_RIGHT_2560x720 : Example of UVC(Universal Video Class) camera using 2
image sensor

+ In AN75779(Cypress FX3 UVC example), M-CIS-S6-FX3CON act likes MT9M114 sensor board
« AN75779 : https://www.cypress.com/documentation/application-notes/an75779-how-

implement-image-sensor-interface-using-ez-usb-fx3-usb

« AN75779 firmware modifications.
+ GPIF bus width : 8bit ==> 16bit
+ Image resolution@frame rate : 1280x720@30fps ==> 2560x720@30fps
« CYUSB3KIT-003 board not included
+ CYUSBKIT-003 kit link : https://www.cypress.com/products/ez-usb-fx3-superspeed-usb-30-

peripheral-controller#tabs-0-bottom_side-3

CYUSB3KIT-0032

o0 /

oo

Figure 3.4.1 M-CIS-S6-FX3CON and CYUSBKIT-003(not included, all jumper OFF except PMODE J4)
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Figure 3.4.3 CYUSBKIT-003(not included) USB3.0 cable connection




M-CIS-S6-FX3CON USER MANUAL

<
o
T

MGSG-CIS-S&6~-FX3ICON
REVISION:AL
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Figure 3.4.4 CMOS image sensors MT9M114 and lenses
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3.5 Configuring an FPGA over FX3(use AN84868) example

+ CONFIG_FPGA_OVER_FX3 : Example of FX3 configure Spartan6 FPGA(slave serial mode)
using AN84868(Configuring FPGA example)

- AN84868 : https://www.cypress.com/documentation/application-notes/an84868-

configuring-fpga-over-usb-using-cypress-ez-usb-fx3

« FPGA binary file use LED blink example
« CYUSB3KIT-003 board not included

« CYUSBKIT-003 kit link : https://www.cypress.com/products/ez-usb-fx3-superspeed-usb-30-

peripheral-controller#tabs-0-bottom_side-3

=

"~
SUPERSPEED EXPLORER KIT

CYUSB3KIT-003%

o 6

aoe

Figure 3.5.1 M-CIS-S6-FX3CON and CYUSBKIT-003(not included, all jumper OFF except PMODE J4)
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Figure 3.5.3 CYUSBKIT-003(not included) USB3.0 cable connection

MG6S6-CIS S6-
REVISION: 11 |

Figure 3.5.4 M-CIS-S6-FX3CON J14 jumper connections for AN84868
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3.6 HDMI(TMDS) video output example

+ HDMI_TMDS_VIDEO_OUT : Example of TMDS video signal output through HDMI connector
using TMDS_33 10 of Spartan6 FPGA
+ Xilinx UG381(https://www.xilinx.com/support/documentation/user_guides/ug381.pdf)
+ Up to 1280x720@60Hz or 1920x1080@30Hz TMDS signal output through HDMI connector
+ No support HDMI HOT plug detect voltage output and HDMI CEC/12C(DDC) controls
« HDMI cableis not included

SG-CIS-S6-FX3CON
REVISION:AL 4, [

) ] E‘ﬂh

5¢ Dc_pwAit 2

--" USBI 5V_PWR
ris

)

Figure 3.6.1 M-CIS-S6-FX3CON HDMI output port
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3.7 Gigabit ethernet(1000M) UDP throughput test example

GIGABIT_UDP_THROUGPUT_TEST_BINARY : Example of UDP throughput test using gigabit
ethernet MAC/UDP stack (bit file only)

Gigabit ethernet(1000M) PHY : KSZ9021 IC

Gigabit ethernet(1000M) MAC/UDP stack

+ COMBLOCK IP use(COM-5401SOFT, COM-5402SOFT)

+ https://comblock.com/download/com5401soft.pdf

+ https://comblock.com/download/com5402soft.pdf

Ethernet cable is not included
+ CATS5E or higher cable use for 1Gbps connection

« Use cross cable to connect direct PC LAN card

SG-CIS-S6-FY3CON
REVISION:AL .

Figure 3.7.1 M-CIS-S6-FX3CON Ethernet port(RJ45) and PHY IC(KSZ9021)
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3.8 LPDDR test use Xilinx MIG example

« LPDDR_MIG_TRAFFIC : Example of LPDDR write/read example at 200MHz use Xilinx
MIG(UG388)
+ https://www.xilinx.com/support/documentation/user guides/ug388.pdf
» LPDDR part number: MT46H32M16LFBF-5IT:C

MGSG-CIS-S6-FY3CON
REVISION:AL .-

Figure 3.8.1 M-CIS-S6-FX3CON LPDDR memory




3.9 SHA-1 EEPROM control example

+ SHA1_AUTHENTICATION : Example of SHA-1 EEPROM control((AVNET reference design
required)
+ DS28E01 reference design
+ https://www.avnet.com/shop/us/products/avnet-engineering-services/aes-s6ev-Ix16-
g-3074457345630217084/
. XAPP780(for DS2432)

- https://www.xilinx.com/support/documentation/application _notes/xapp780.pdf

MGSG-CIS-S6~-FX3ICON
REVISION:IAL -

HEEE

usBisv P

Figure 3.9.1 SHA-1 IC(DS28E01)




4., Support

4.1 Purchase support

Contact to each distributor.

4.2 Technical support

Contact to mgsg_opensource@gmail.com

Github page github.com/mgsgo/M-CIS-S6-FX3CON




