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R B & SZFPGA Crosslink JT &4 o
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FEEE, AT H O AT &

LATTICE & — K Z i FPGA | K. £ CPLD F FPGA ILAA, /INGsf i — i . 45 S 4E
HRET, NN R, BHISUSRAHN R L.

Crosslink FF AR ARKH Lattice ) Crosslink 5K & %1:t5 7, LIF-MD6000-6JM80. Crosslink
S EEIRIIEE, BRI ESh. %85 A 2 B 4 LAN MIPI R ThRSE, SCRmE#E%E 1.5Gbps -
HE S ¥F 4K@30Hz, 2K@60HZ, 1080P 7r##%, tHEESCHFM CSI 2 DSI 4%, DSI £ DSI HHF
FoiRe. WE 12¢, SPHAEZIhRE, WLAH T-50E €SI Dhfg.

Crosslink JF &R EFHRZRL USB 5 1, #HE#EZ 1Mbps, Crosslink FF &R I+ H A #I 10 1
AR L Ze@at 2.54mm [RIEEHEER 51 H, 7 SRR A EE

Crosslink FF & # 5 128Mb #hEE Flash ThRE, SCRFEE 104MHz, 4 2645830,
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Crosslink FFRAR A [ 1 KR BA DL F etk

1) WERE NVCM, SCRF—IRMERLE .

2) W%, HEBIRIE, 10 HYEMST.

3) 10 HUEZ A ERE, 3.3V, 2.5V, 1.8V, 1.2V EFHPEGE .
4) A 10 UG, FHAETI BRI, J7 AR U

5) A 10 KA, PRIESS H I

6) HR# USB B LIt F, Bl RS HF 1Mbps.

7) tRE Flash , KZ& & 128Mbps, 10 #EE Eik 104MHz, 4 .
8) & P E AR

9) MREF IR 50M, T HLESCHF 1.8-3.3V,

10) 4 > LED, 2 M&fd, LR M %,

11) DC3.5mm $Z 11, 45520 A .

12) {kTh#E, USB %% DC5V ftH,
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2. & FUiH

Crosslink Z & &5 Fr, LIF-MD6000-6JM80. Crosslink :th Fr G IhEE, Wi R, 1%
S HE 2 B 4 LAN MIPL FJIIEE, CFFEIEZE 1.5Gbps - AESCHF 4K@30Hz, 2K@60HZ,

1080P 7 #H%, HARESZHE M csI 3 DSI HIHiHE, DSI £ DSI HIHFE Tl fE .
O AL LVDS, SLVS200, SubLVDS,LVMOS, fi i SCHFE R 1.2Gbps. 07 5t 1H 5 4t

hft.

1’c Bank0
: H Programmable GPIO M
LVCMOS
m MIPI D-PHY1
1.5 Gbps / Lane Programmable FPGA Bank 1
- '-ﬁ- .I' i “ Programmable GPIO I l

S LVDS, 5LV5200, subLVDS, i i
sKLUTs s u 7 Differential Lanes
m MIPI D-PHY2 _ (Look Up Tables) MIPI (1.2 Gbps / Lane)
1.5 Gbps / Lane Bank 2
I Programmable GPIO
i LVDS, SLV5200, subLVDS,
! LVCMOS, MIPI (1.2 Gbps / Lane)

8 Differential Lanes

e R, O, BGREIFMT TR,
B REMTER, A oS BB RS E IR, REMFD EGERSEIENE, |’

EPHE. TR CSIEE, v 45 T ) R AL B
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Camera - Low Res

Camera - High Res AP/
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3. BRI

1) UART
ffﬁ*ja UsB ?5 UART £ 1, AT DL Ao 2 P A

FPGA 5| Jii
UART_RXD PN J10
UART_TXD Linga 19
2)i%5@
FRAR B KT R
Dire 77 1A] FPGA 5| i
KEYO LD D9
LITPN D10
3)LED T
TR EBA 4 /N LED, mEHSFAR, SZEHEEM 1.2V 3] 3.3V,
Dire 77 1A] FPGA 5| i
LEDO i ES
LED1 Lingad] E10
LED2 Lingan G9
LED3 Lingan G10
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4) &R
TR A SR, CEHE 1.8V-5V Z [ & F 2 o e .
Dire 77 1A] FPGA 5| i
CLK50M PN F9

5)5M&B SPI Flash

FFRAR A SPIFLASH, %52 w28Q128. W] LU SRIC B ts . tay DL sk ok
WA o

Dire 77 1A] FPGA 5| i
MISO PN K1
MOSI Lingan G1

Linga H1

Linga J1

6)HEsH

14> 2%14P 1 1 A 2*30P (PXUHEAEET, KEETE R 10 51t . 2%14P FHT-PHEE =ik MIPI 4
M, HEEIA 1.5Gbps. JfH, W EZEIE&EH 10 ERIhRELFR. R, HEE 4 AR 1
FHARKIThEE R EH . 10 ATZARE L FPGA B HINLE

J1 2*14P R 5] AR

10 %K | ThEEs! 10 £ F5% Thie s

1 1.2V 2 5V

3 3.3V 4 3.3V

5 DPHYO_D3P 6 DPHYO_D3N
7 DPHYO_D1P 8 DPHYO_DIN
9 DPHYO_CLKP 10 DPHYO_CLKN
11 DPHYO_DOP 12 DPHYO_DON
13 DPHYO_D2P 14 DPHYO_D2N
15 DPHY1_D3P 16 DPHY1_D3N
17 DPHY1_D1P 18 DPHY1_DIN
19 DPHY1_CLKP 20 DPHY1_CLKN
21 DPHY1_DOP 22 DPHY1_DOP

s
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23 DPHY1_D2P 24 DPHY1_D2N
25 GND 26 GND
27 GND 28 GND

15 2*30P LS 5 LB,

s

]

11 1

10 # x| Thaes i 10 A4 75K Thae s i
1 GND 2 GND

3 GND 4 GND

5 D10 6 D9

7 E10 8 E9

9 F10 10 F9

11 G10 12 G9

13 H10 14 H9

15 J10 16 K10

17 K9 18 19

19 K8 20 18

21 K7 22 1.2v

23 J7 24 1.2

25 K6 26 J6

27 K5 28 15

29 K4 30 14

31 K3 32 13

33 K2 34 CDONE
35 SPI_MISO 36 SPI_CLK
37 VCCIO1 38 CRESET_N
39 VCCIO1 40 SPI_SS

41 NC 42 SPI_MOSI
43 NC 44 F2

45 1.2v 46 F1

47 1.2v 48 E2

49 NC 50 El

51 5V 52 D1

53 5V 54 VCCIOO0
55 NC 56 VCCIOO0
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4. TR

FF R B AH$ F Diamond.
diamond T # AR AFHIL
https://pan.baidu.com/s/15TLVFNUvzoKJOxgxPiGi7A #EHUY: qtm4 FEEAD: gtm4
& b lattice A ] Wk N E,
https://www.latticesemi.com/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond

Lattice Dimoad #X {4 PN B IR FEEAHI 1P, XTT DIREM) IP 75 ZEM4S 4K IP IN%¥. CrossLink
FREANE P, BERE L 1P N,

[BIES Y ( N= Ar
1 HLOE P L
&H Clarity Designer ? >

Create new Clarity desizn

Desizgn Location: %ign/cross1ink_develop/codeproject/blink_led|| Browse. .. |
Design Name: |test| |
HDL Output: Verilez x

[] open Clarity design

Dezizn File: r Browse. .

[] start Clarity Designer to generate a single Component SBX

Clarity Desigzner will enter sinzle module generation mede. In this mede, wou can
double-click the module on Clarity Desizner catalesz to start sgenerating a sinzle
module SBX.

IF generation is not available in this mode, please do not enable this mode for
IF. generation

Diamend Project

Diamond Design Name:iblink_led

Part Name: |LIF—HD6000—6KHG80I

Diamond Design Path:|E:/design/crosslink_develop/codeproject/blink_led |

Synthesis: |LatticeLSE

Create Cancel Help

013 W
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2) E#¥ lattice Ip Server.
'rL..J Programmer — impll. zcf
[ Generate

WWW.SZFPGA.COM

gH Clarity Designer B

& Dewnload ¥ Download/Tnztall
Catalog Builder

£

Name
& IP (Click to get IP information)

Versio

>

H Lattice IF

v &P
v & Audio, Video and Image Proces

<

& 4:1 CSI-2 to CSI-2

@ 4:1 CSI-2 to CSI-2

@ Byte to Pixel Converter

@ Byte to Pixel Converter

& Byte to Pixel Converter

& Byte to Pixel Converter

& CMOS to D-PHY

& CMOS to D-PHY

& CMOS to D-PHY

& CSI-2 to CSI-2 Repeater/Split

& CSI-2 to CSI-2 Repeater/Split

@ CSI-2 to CSI-2

@ CSI-2 to CSI-2

@ CSI-2 to CSI-2

& CS1-2/DSI D-PHY Receiver

& CS1-2/DSI D-PHY Receiver

& C51-2/DSI D-PHY Receiver

& CS1-2/DSI D-PHY Receiver

& CS1-2/DSI D-PHY Receiver

& CS1-2/DSI D-PHY Receiver

& CS1-2/DSI D-PHY Transmitter +
>

L Lattice IF & Lattics IP Server

AR FE T8 Download , WEFEIRAFH I, THIEH, %Ee P,

¥ 14 T

& Lattice IP Server Import IP Diamond

3) R IP REIRFEMAHN, BE% BUG W,

Name

Lattice 4:1 MIPI CSI-2 Bridge Soft IP

Device Support: LIFMD

Overview: The majority of mobile image sensors and application processors in the consumer market today uses a MIPI CSI
Serial Interface 2). Mobile influenced products are often using muftiple image sensors for depth perception as well as object ¢
detection. In some cases, mobile Application Processors (AP) may not have enough interfaces to support the number of ima
inputs required for a particular application. In other cases, the processing latency between image sensors and imaging data r
large.

The Lattice Semiconductor Quad MIPI CSI-2 to Single MIPI CSI-2 Bridge IP for the Lattice Semiconductor CrossLink devices
to mux between four image sensors and then merge the two chosen video streams to a single MIPI CSI-2 video image strean
is useful for augmented and virtual reality, drone, interactive gaming, and 360° camera applications.

Features:

Supports MIPI-DPHY Specification v1.1 and MIPI CSI-2 Specification v1.1

Qutput data rate up to 1.5 Gbps per lane

Configurable to 1 or 2 data lanes for each channel

Supports all CSI-2 Compatible data types

Provides an input pin to mux which between the two pairs of camera inputs gets merged

Left-Right Merge - merges video data packets from two channels chosen to form a single packet for each pixel line. Da
both inputs must be the same.

L A ]

Version: 1.1

Website: 4.1 MIP| CSI-2 Bridge Soft IP

Import IF Diamond
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4) ZISENIE, fE Lattice IP ¥ H R 1P 4K

Bhcenerate 4% Refresh
Catalog Builder

Name Version ~
& fifo 5.1
&t fifo_dc 5.8
ft ram_based_shift_register 5.2
v &P
v (&% Audio, Video and Image Processing
o 4:1 ¢csi-2 to csi-2 11
f} byte to pixel converter 1.3
(1 cmos to d-phy 1.1
2} ecmos to d-phy 1.3
fa csi-2 to csi-2 repeater/splitter 1.1
o} csi-2 to csi-2 1.3
@} csi-2/dsi d-phy receiver 1.0
@} csi-2/dsi d-phy receiver 1.5
@} csi-2/dsi d-phy transmitter 1.0
} d-phy to cmos 1.3
¢} dsito dsi 13
fa} dsi to dual dsi bandwidth reducer 1.1
i} dsi to fpd-link 1.2
) fpd-link receiver 1.3
o} fpd-link to dsi 1.3
(@ pixel to byte converter 1.3
i} sublvds image sensor receiver 1.3
@ sublvds to csi-2 1.1
i sublvds to csi-2 1.3 v

H Lattice TP & Lattice IF Server Inpert IP Dianend

s
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5) fE lattice IP HiERZH HiH IP (1477 license. #RJ5 4 INZE] Diamond 1] license.dat RN £
kAT PASE
https://www.latticesemi.com/Support/Licensing/DiamondAndiCEcube2SoftwareLicensing/Diamo
ndFree

&8 |attice Diamond Free Software - X -+

C M ()  https://www.latticesemi.com/Support/Licensing/DiamondAndiCEcube2Softwarelicer

UJ | verify that | am not an employee of Cadence Design Systems, Mentor Graphics Corpa

Crosslink IP licensing (optional). Please select all that apply.

Select All

4:1 CSI12_TO_CSI2 Quad Merge
CMOS_TO_DPHY

CSI2_TO_CSIZ Repeater/Splitter

2:1 CSI2_TO_CSI2 aggregator
DPHY_TO_CMOS

1:1/1:2 DSI_TO_DSI

DS to Dual DSI Bandwidth Reducer
DSI_TO_FPDLINK

FPDLINK_TO_DSI

SubLVDS_TO_CSI2

0 00000 oooocoao

Modular IP
OpenLDI/FPD-LINK/LVDS Receiver

OpenLDI/FPD-LINK/LVDS Transmitter
SubLVDS Image Sensor Receiver
Pixel-to-Byte Converter

Byte-to-Pixel Converter

CSI-2/DSI D-PHY Transmitter
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5. FEALAA

NI RARAE R/, CoRF RS N BRI A AT, 2 R I BT G B T AR S 5 IR
HEFELT USB A% DC HIYHLL, FTIFHLIE, W LR R AT AZ B KR
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6. 4Pk Demo &7

i#id Diamond FT T KM HE £ codeproject\blink_led H 3% N blink_led, F-%} TFE#E4T
k. R TEEEICESZ, FEFPCHEEE.
1) 77T blink_led.Idf TF%, #E“File List” & L Bt MM E, Hr.
€ LIF-MD6000-6JMG80I: Crosslink i F 5
@ blink_led.v: Verilog fXi5;
@ blink_led.Ipf: L H 1

File List 8 X
v [ blink led
& LIF-MD6000-6JMG80I
v || Strategies
B Area
[ 1/O Assistant
[ Quick
E# Timing
Strategy1
v [ impl1
v | Input Files
¥ src/blink_led.v
Synthesis Constraint Files
v || LPF Constraint Files
7 blink_led.Ipf
Debug Files
~ || Script Files
test/efefefe/efefefe.spf
B test/ererr/ererrspf
B test/testmo/testmo.spf
Analysis Files
v || Programming Files
B impl1/impl1.xcf

File List Process Hierarchy

2) Y3 “Process” & 11, HffiE 2)i% % JEDEC File 1 Bitstream File, %$¢ Export Files, 1E
Export Files 47 8L+ Rerun All

Process

~ % Synthesize Design

% Lattice Synthesis Engine
v % Map Design

[0 2 Map Trace

[ Verilog Simulation File

[] 2 VHDL Simulation File
~ %L Place & Route Design

% Place & Route Trace

[] 2 I/O Timing Analysis
L - -

- Exp;rlts Aun

Oz w Rerun

O v Rerun All

¥Bi_

% JE 12 Stop

Clean Up Process

s
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3) wmIFEEMN)E, SEARWTHRFETERER, Ernvs5. AR JED XA AR L
N: ..blink_led\impl1\blink_led_impll.jed. bitstream File & blink_led_impl1.bit.

File List Process Hierarchy—Post Map Resources @ T Al

Cutput

| SECURITY NVCM | DISABLE**

* Default setting.
** The specified setting matches the default setting.

Creating bit map...
Bitstream Status: Final Version 4.9.

Saving bit stream in "blink led impll.jed".
Total CPU Time: 0 secs

Total REAL Time: 0 secs

Peak Memory Usage: 76 MB

Done: completed successfully

Tel Console Qutput Error Warning* Info*

Ready

19 W
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7. TE&EIT

1) K TEHRASZEEIT RN PC Hl, FTIFEIRTTR,

AR A P
A, RS 2x7 K HEZ:, I HEZR AT 4k #% LHW-USBN-2B [1) 5V HLi

B. f#i[ DC A BG4 . ST DR HoM i) HW-USBN-2A 728 . LHW-USBN2B F# 2%
AR T G =

DC5.2 B I3h N HLJR, 2o 28R4 & X4di N, vCcC, TDO,TDI, TMS, TCK, GND. HAth 5Vv-IN
AR

il i

*

I
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2) 7£ Diamond H“Tools”3EHH1, HEFE“Programmer”,

Tools Window Help
i# Spreadsheet View
i Package View

_ 13 Device View
B Netlist Analyzer
B Netlist View
& NCD View
BY IPexpress
s Reveal Inserter
@ Reveal Analyzer
Floorplan View
[ Physical View
@ Timing Analysis View
f@ Power Calculator

ECO Editor
i Programmer

HH N B Y Programmer FLTHI

W Etart Paga TH Reports Frograsser — Inpll, sef O
=
Enable Status Devlce Operation
14 LIF-MDG000 Fast Program

3) ZE4 142 H Cable Settings H13%3%, Detect Cable

Cable Settings
Detect Cable

Cable: HW-USBN-2 ~

Port: FTUSB-0 ~

Custom port:

Programming Speed Settings
(®) Use default Clock Div
(O) Use custom Clock Divi:

o

E=
E A'O @ﬁo

21 W

File Nane

o/ cotdepre ject folink_led/ Inpl1/b1lnk

Cable and 1/0 Sattings

WWW.SZFPGA.COM

Cable Settings

Detact Cable

Tablar HF-UZEN-2B (F =
Fart: FIUSE-0
Cugtom port:

Frogramaing Spesd Settings

® Yga default Clock Divider

) Uge custon Clock Divider

1/0 Settings
® Ugo default 1/0 sertings

) se custon 1/0 settings

7E Windows10 HF 5 O#IUG1k, 253 FTUSB-0 A1 FTUSB-1 JIii /745 1%,

DUFIRTIRIN
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Cable Settings
~nfcode/teste

Detect Cable
Cable: HY-USEN-2B (F ~
Port: FTUSE-0 -
~ Custom mort:

Select Cable:

2 Cable 1: USB2
*= FTUSB-0 (Dual RS232-HS A Location 0000)
*<= FTUSB-1 {Dual R$232-HS B Location 0001)

04 Cancel

2)E G LA Scan JHE T, RETFRBRERBFAES .

Enable Status Device Operation File Name .
0]
1 LIF-MD6000 Fast Program =op/codeproject/blink led/inpll/blink | =
e
&
©a
2
i
5
=1
o
[}
]
=}
o
)
< >
Output

Starting: "prj project open "E:/design/crosslink develop/codeproject/blink led/blink led.ld

Starting: parse design source files

(VERI-1482) Rnalyzing Verilog file
'D:/programmer/latticediamond/diamond312/diamond/3.12/ispfpga/userware/NT/SYNTHESTIS HEADERS
(VERT-1482) Rnalyzing Verilog file 'E:/design/crosslink dewvelop/codeproject/blink led/src/b
INFO - E:/design/crosslink develop/codeproject/blink led/src/blink led.v(3,8-3,17) (VERI-10
INFO - E:/design/crosslink develop/codeproject/blink led/src/blink led.v(3,1-33,10) (VERI-8
Done: design load finished with (0) errors, and (0) warnings

Lattice VM Drivers detected (HW-DLN-3C (Parallel))
Starting: "pgr_project open "E:/design/crosslink develop/codeproject/blink led/impll/impll.

Programmer device database loaded
Starting: "pgr_project close"

INFO - Scanning USB2 Port FTUSB-0...
Starting: "pgr_project save "E:/design/crosslink develop/codeproject/blink led/impll/impll.

INFO — Scan completed successfully.

‘Ha 8| |

Bs&d8
B, AT B AT, AR

B2 W
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3) fE Operation X7, PHXEHE, i%HF Static RAM  Cell
Program F#RCH:, SO File S FRLE impll H bit 3044

WWW.SZFPGA.COM

Mode #:/E#%5, SRAM Fast

i..} Diamond Programmer *
File Edit View Design Help
tEd @ @ &
Enable Status Device Family Device Operation File Name
1 LIFMD LIF-MD6000 %Fast Program »/codeproject/blink_led/impll/blink_led ;
izt LIFMD - LIF-MD6000 - Device Properties ? X
General Device Information

Device Operation
bocess mode: S5PI ESRAM Programming T

Operation: \Fast Program =

Frogramming Options

Programning file: plink led/impli/blink led impll.bit|.

o (o]

23 W



Crosslink JF & AR F WWW.SZFPGA.COM

&
a) THXM, AdgGsd

Reperts [ -IL.__J.Iﬂ-Pl'OgI'allBI' — impll.zcf

ﬂ. Start Page

&
Enable Status Device Operation File Name
1 PASSH LiF-MDs000 Fast Program wapfeodsproject/blink_led/inpl1/blink]
£ >
Dutput

Lattice VM Drivers detected (HW-DLN-3C (Parallel))
Starting: "pgr project open "E:/design/crosslink develop/codeproject/blink led/impll/imp.

Programmer device database loaded
Starting: "pgr project close"

INFO - Scanning USB2 Port FTUSB-0...
Starting: "pgr project save "E:/design/crosslink develop/codeproject/blink led/impll/imp!

INFO - Scan completed successfully.

étartin&?;épgr_project save "E:/design/crosslink develop/codeproject/blink led/impll/imp!
Starting: "pgr program run"

INFO - Check configuration setup: Start.

INFO - Check configuration setup: Successful (Ignored JTAG Connection Checking) .

INFO - Devicel LIF-MD6000: Fast Program

INFO - Operation Done. No errors.

INFO - Elapsed time: 00 min : 02 sec

INFO - Operation: successful.
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5) EoRFUR, STIARR
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8. BRER

1) CrossLink N[ 1T &R
2) USB %% DC5.2mm #4s

26 W
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9. ITHER

IR E 2 %VE
CrossLink JF & 84 LIF-MD6000-6JM80

27 W



