M-CIS-S6-FX3CON USER MANUAL

2f1 3
\_c.1{ SFHINT
& ST

MGSG-CIS-S6-FX3CON
REVISION:AL

M-CIS-S6-FX3CON
AME2E A KOR

REVISION 1.0.0
MGSG CO.,LTD




M-CIS-S6-FX3CON USER MANUAL

Revision history

Revision | Date Description Update by
1.0.0 2019.02.23 | Initial creation jhyoo
2019.04.27 |Update jhyoo




M-CIS-S6-FX3CON USER MANUAL

Table of Contents
1. Package
2. Overview
3. Examples

4, Support




M-CIS-S6-FX3CON USER MANUAL

1. Package
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Figure 1.2.1 M-CIS-S6-FX3CON &2{CHet 1™ & HE XE
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2. Overview

M-CIS-S6-FX3CON2 0| 0| X|MIAf, USB3.0, Gigabit ethernet, HDMIE /%t FPGA {2t 2= QIL|C}.
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Figure 2.1.1 M-CIS-S6-FX3CON &
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CYUSBKIT-003

. CYUSBKIT-003
connection ports

Board supports

Figure 2.1.2 M-CIS-S6-FX3CON E = Of2iH 4
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2.25E 37|
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4
Figure 2.2.1 M-CIS-S6-FX3CON EE= SUH K|
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Figure 2.2.2 M-CIS-S6-FX3CON E E OF2itH X[~
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2.3 AF

-

ol
2=
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- DC5V Z[CH 1A
» USB mini-B port
- FPGA
+ XC6SLX16-2FTG256C
+ Xilinx Spartan6
« £749| CIS(CMOS image sensor)
« MT9M114EBLSTCZ-CR1
- ONSEMI(Aptina) 1280x960 CIS
o FIHel M12(XIE 12mm) A= 2L
< Sl M12 =
o EF7{2|3.6mm =2 QAT 22
« IRXIEHEE QIZ
« LPDDR DRAM
« MT46H32M16LFBF-5IT:C
» Micron LPDDR
+ Gigabit ethernet PHY
» KSZ9021RNI
« MICREL Gigabit ethernet PHY
« CYUSB3KIT-003(Cypress FX3 board) &Z Tt}
« FIHel 2.54mm 7t 40T FHU4lE]
« CYUSB3KIT-003 E= O|&£gt
« HDMI EtX}
- Spartan60i|A] Z2{El TMDS 2= (TMDS_3310) HZ
- HDMI HOT plug detect voltage output 0| X| &
« HDMI CEC/I2C(DDC) M|of O|X| ¥
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3. Examples

3.1 AJAH! @31 81 7|2 AlSt

. DC5VUSB X2 #0|2 HZ(7| E0f| TeH, M2 OHEHE| 0| ES)

MGSG-C1S-56=F¥3C0
EVISIONIAL ja 3 % % 2

Figure 3.1.1 M-CIS-S6-FX3CON USB & #|0|& ¢ &

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

Figure 3.1.2 M-CIS-S6-FX3CON Xilinx JTAG cable(0| 2 %) &
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« Xilinx Spartan6/Cypress FX3 & &
« 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

« Xilinx ISE14.7E O| &%t bit file 4

Hierarchy e
& LED_BLINK @
= 63 xc6slx16-2ftg256 (%]
= [W]d% LED_BLINK - Behavioral (LED_B| ™
Fa FrGAud —
¥
04
< >
) MNo Processes Running
Processes: LED_BLINK - Behavioral
L Design Summary/Reports
2 Design Utilities .
& User Constraints 1
# P2  Synthesize - XST
= P2 Implernent Design [
Generate Programming File
EE. 5 Run
ReRun
Rerun All
%, Stop
View Text Report
Force Process Up-to-Date
Stat @2 [ P Implement Top Module N
Design Goals & Strategies...
sole I e “
NFO: HDLCox 54, Process Properties... L

AT 2 Thom = & o o e —————— e ———————— 3 -

Figure 3.1.3 Xilinx ISE14.75 0| &%t bit file 44
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« Xilinx JTAGZ iIMPACTE 0| &%t Spartan6 FPGAO| bit file CHREZE

gdit View Operations

IEI§ view Operations Output Debug

Initialize Chain

= Save Project
Save Project As...

Export Project To CDF

Recent Files

Save Configuration Archive...

Ctrl+l

Ctrl+S
Ctrl+)

Output  De
[[7) New Project Ctrl+N
¢ ¥ Open Project... Ctrl+0
Open Configuration Archive..  Ctrl+H

\  New LogFile..
Exit

% Cut Ctrl+X
[ Copy Ctrl+C
|13 Paste Ctrl+V
X Delete
a8 Unselect All
Add Device »
B Assign Configuration File Ctri+G
Edit SysternACE Collection »
Edit SysternACE Design »
Edit PFF Revision »

Set Programming Properties...
Set Erase Properties...

ngo

_Xmsgs
config_files
ipcore_dir
iseconfig

rtl

xInx_auto_0 xdb

®st
| fpga.bit

{3 Attach SPI or BRI PROM

This device supports attached Flash PROMs,

x

Do you want to attach an SPI or BPl PROM to this device?

0 e o
Find Next F3
Preferences...
@ Device Programming Properties - Device 1 Programming Properties X
SFLBED
A - Category
= Boundary-Scan
Ol — Device 1 { FPGA xcoslx16 ) Pmpe Name Value
Get Device |D
xch  Get Device Sighature/Usercode
f’d  One Step SVF
TDO
One Step XSVF
Read Device DNA
Add SPI/BPI Flash...
Assign New Configuration File...
Set Prograrming Properties...
Set Erase Properties..
Launch File Assignment Wizard Cancel Apply Help

Figure 3.1.4 Xilinx JTAGZ iIMPACTE 0| &%t Spartan6 FPGACI| bit file CIH2 2=
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+ iIMPACTE 0| &%t 64MB FPGA boot flash(W25Q64FVSSIG) MCSTIHY ‘4 A

iIMPACT Flows «0 8 x| Step 1. Select Storage Target  gfep 2. Add Storage Device(s)
3] Boundary Scan Storage Device Type : =
S}FSIE'HA}(‘:E Silin FlashfPROM Storage Device (bits) 64M :r_]
S T EY N CEE G | Non-volatile FPGA Add Storage Device emove Storage Device
! Spartan3Ah 1
i@ (2] WebTalk Data & SPI Flash
Configure Single FPGA 64M
Configure MultiBook FPGA
(= BPI Flash
Configure Single FPGA
Configure MultiBoot FPGA
Configure from Paralleled PROMs E

Generic Parallel PROM

Step 3. Enter Data -ngo

@ Add Device X U
ieneral File Deta Value Xmsg
ChecksumFil | @  Start adding device file to config_files
Yalue Revision 0 ipcore_dir
Output File Name | PROM iseconfig
Loofiﬁsnﬁla Ei_ZS‘fNC_Zﬁmx?m_LRseparate. 7 II' rtl

xInx_auto_0 xdb
Flash/PROM File Property Value

' xst
5% Irds Format IMCS v] Ll i
\ il || fpga.bit
Add Non-Configuration Data Files | No e
% add Device X % Add Device X |

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

Yes

SPI
PROM
@ File Edit View Output Debug s
(3@ EH | X [ Access eFUSE Registers » t ——_
e - : fpga bit
WPACT Flove |

& =8 Boundary Scan
=] SystemACE
=] Create PROM File (PROM File Forma...
@ |=] WebTalk Data

[ T I I |

(R |

Generate Succeeded

Figure 3.1.5iMPACTE 0| &3t 64MB FPGA boot flash(W25Q64FVSSIG) MCSIHY A
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+ IMPACTE 0| &%t 64MB FPGA boot flash(W25Q64FVSSIG) MCSIHY CHR 2=

Right click device to select operations ~N99
SPLERTD Xmsgs
b
pubirdetd| /.l SPI/BP| Flash config files
10i o ipcore_dir
iseconfig
rtl
xcBsi 6 xiree_auto_0_xdb
fooa bt ) xst
00 | PROM.mcs
% Select Attached SPI/BPI X 15 Select Attached SPI/BPI X
Selectthe PROM attached to FPGA! Select the PROM attached to FPGA!
'SP PROM | [N250128 1.8/3.3V v SPI PROM ~| [EEE |
Data Width: %%}EE}W ¥ . Data Width: 4 |
W25032BY :
WasQ32Dw
Was032v
W2s040BY
WZsQB4BV/CY
\W25Q64DYW
Wes080BW v
Cance Cance
R.ight Nk device o sklect opemticm % Device Programming Propertles - Device 1 Programming Properties
FLAS Category
s [T | | - Teoindy-<cin |
TDI Verify Device 1 ( FPGA xc6slx16 ) | | Property Name Value
Erase Device 1 ( Attached FLASH, W25 fif)‘ - . =
Biar:f Check Design-peciﬂc Ese Befor mgamming
Readback... FPGA Device Specific Programming Properties
TDo— | Get Device Checksum After programrming Flash... iautcmaticﬂt} load FPGA wi

Assign New Configuration File...
Delete

Set Programming Properties..
Set Erase Properties...

Edit Attached Flash Properties...

< I
>
Cancel | | By |

Program Succeeded

Figure 3.1.6 iIMPACTE 0| &%t 64MB FPGA boot flash(W25Q64FVSSIG) MCSIH Y CHR2E
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3.2 LED blink Of|A|
« LED_BLINK:LED D8, D97t HZOI7tHA| HKX|= o|A|
« FPGAN11 T =&0| low(0V) i, D8 LED HZ
. FPGATI11 &l =30| high(3.3V) OE'[[H, D9 LED HZ

RIGHT

GSG-CIS-S6-FY3CON
EVISION:AL '

Figure 3.2.1 M-CIS-S6-FX3CON 2 =2| LED D8/D9 ®I |
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3.3 USB3.0 UVC single CIS (AN75779, 1280x720@30fps) Gil x|

« UVC_CIS_BYPASS_LEFT_1280x720 : UVC(Universal Video Class) ZtH|2t 0| &, O] O] X[IA] 17H AR
« M-CIS-S6-FX3CON= AN75779(Cypress FX3 UVC example)OflAl MTOM114 MM EEMY SAte 4~
UALH

« ANT75779: https://www.cypress.com/documentation/application-notes/an75779-how-

implement-image-sensor-interface-using-ez-usb-fx3-usb
« AN75779 ZE £H Qlo| A& 7t5E
« CYUSB3KIT-003 £ O|&Zgf
« CYUSBKIT-003 kit link : https://www.cypress.com/products/ez-usb-fx3-superspeed-usb-30-

peripheral-controller#tabs-0-bottom_side-3

.
<

7
SUPERSPEED EXPLORER KIT
2 @~ 0w T o on = oo

CYUSB3KIT-003:

06 /

VRt

Figure 3.3.1 M-CIS-S6-FX3CON 2 CYUSBKIT-003(0| %2 gf) HZ (2= &I OFF, PMODE J4X|2)
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SB3KIT-003

-
2]
-
-]
o

=
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Figure 3.3.3 CYUSBKIT-003(0| £ &) USB3.0 cable ¥ &
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=]

|
HEEE
.- "us'a 5V _PWR

Figure 3.3.4 MT9M114 CMOS O|O| X[ M2} &l =
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3.4 USB3.0 UVC single CIS (AN75779, 2560x720@30fps) ||
« UVC_CIS_LEFT_RIGHT_2560x720 : UVC(Universal Video Class) ZtH|2t 04| x|, O|O| X[ MIA{ 27K At
+ M-CIS-S6-FX3CON= AN75779(Cypress FX3 UVC example)Oil A MTOM114 MMEEXNT SEE
UALF

« ANT75779: https://www.cypress.com/documentation/application-notes/an75779-how-

implement-image-sensor-interface-using-ez-usb-fx3-usb
AN75779 2E +H

+ GPIF bus % : 8bit ==> 16bit

o QMM T@EE : 1280x720@30fps ==> 2560x720@30fps
« CYUSB3KIT-003 E= 0|2t

« 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 2} CYUSBKIT-003(0| = 8l) ®1Z (2 = M OFF, PMODE J4R|2])
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Figure 3.4.3 CYUSBKIT-003(0| £ &) USB3.0 cable ¥ &
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GSG-CIS-S6-FY3CON
EVISION:AL

X

Figure 3.4.4 MTOM114 CMOS O| 0| X| Ml A 2t I
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3.5 Configuring an FPGA over FX3(use AN84868) | X

« CONFIG_FPGA_OVER_FX3: AN84868(Configuring FPGA example)OllAl FX37} Spartan6 FPGAE
mode slave serial 2 configuration = G| X|

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

configuring-fpga-over-usb-using-cypress-ez-usb-fx3
« FPGAE configurationdt= G| 223t binary T2 LED blink O|X|E AtEotct

« CYUSB3KIT-003 2= 0|z gt

« 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 2t CYUSBKIT-003(0| 22 gf) HZ(2E M| OFF, PMODE J4X|2)
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Figure 3.5.3 CYUSBKIT-003(0| £ &) USB3.0 cable ¥ &

MG6S6-CIS S6-
REVISION: 11 |

Figure 3.5.4 AN84868 0I|X|E 2|2t M-CIS-S6-FX3CON J14 MmHE
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3.6 HDMI(TMDS) video & of| |

HDMI_TMDS_VIDEO_OUT : Spartan6 FPGAOIA{ TMDS_33 I0E 0| &%t TMDS A= & £2{st= 0f
|

+ Xilinx UG381(https://www.xilinx.com/support/documentation/user guides/ug381.pdf)
HDMI H4E = £ &= TMDS 1= XCHA X : 1280x720@60Hz or 1920x1080@30Hz

HDMI HOT plug detect voltage £3 0|X|-2/, HDMI CEC/12C(DDC) M|0{ O|X| A

HDMI #[0| = O| =gt

G-CIS-S6-FX3CON

REVISION:AL 4, [

Figure 3.6.1 M-CIS-S6-FX3CON HDMI £3 ZE
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3.7 Gigabit ethernet(1000M) UDP throughput test Gl x|

GIGABIT_UDP_THROUGPUT_TEST_BINARY : Gigabit ethernet MAC/UDP stack2 0| &%t UDP &
HHAE (bit It H3)

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 70| = 0|z g}
« 1Gbps HZ2 2IdiA CATSE =2 1 0| A2| #[0| =2 AtE2sloFgt

« PCLAN card®t 2 & HZe HL cross #H|0|2 AtEdljofgt

SG-CIS-S6-FY3CON
REVISION:AL .

Figure 3.7.1 M-CIS-S6-FX3CON Ethernet port(RJ45)2t PHY IC(KSZ9021)
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3.8 Xilinx MIGE 0| 2%t LPDDR test 0| X
. LPDDR_MIG_TRAFFIC : Xilinx MIG(UG388)Z 0|23 200MHz 0| A| &= 3}= L PDDR write/read o

|
« https://www.xilinx.com/support/documentation/user_guides/ug388.pdf
» LPDDR part number: MT46H32M16LFBF-5IT:C

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

LRI B
- E
k
RIS

HEEE

Figure 3.8.1 M-CIS-S6-FX3CON LPDDR memory




3.9 SHA-1 EEPROM H|0] Oi|H|

« SHA1_AUTHENTICATION : SHA-1 EEPROM H|0f Of|®[(AVNET reference design Z22)
+ DS28EO01 reference design(S6LX16 PicoBlaze SHA-1 Authentication Design)
+ https://www.avnet.com/shop/us/products/avnet-engineering-services/aes-s6ev-Ix16-
g-3074457345630217084/
< XAPP780(DS24322 rtg2%t Z2)

« https://www.xilinx.com/support/documentation/application_notes/xapp780.pdf

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

=
]
]‘ BERE

T USBI SV PWR

R

Figure 3.9.1 SHA-1 IC(DS28E01)




4., Support

4.1 304 X|&

2 REYUHME SallM Pl 7t s

4.2 712X A

Contact to mgsg_opensource@gmail.com

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




