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Acronyms in This Document

A list of acronyms used in this document.

Acronym Definition

FTDI Future Technology Devices International
JTAG Joint Test Action Group

SPI Serial Peripheral Interface
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1. Introduction

The Lattice Semiconductor ECP5™ device family has a built-in hardware capability to support the programming of an
external SPI flash boot device. This internal hardware capability, along with the Lattice Diamond® Programmer
software tool, enable the designer to program the external Serial Peripheral Interface (SPI) Flash through the ECP5
JTAG port.

The simplified diagram (Figure 1.1) shows the ECP5 JTAG programming interface port connected to a PC or embedded
processor to ultimately drive the ECP5 Master SPI port to program the SPI Flash. As a blank device, the ECP5 hardware
default settings enable the JTAG to Master SPI Port interface within the device. When the ECP5 is configured with a
user defined bitstream, the FPGA designer has to make sure that the Master SPI Port is enabled through the Diamond
Spreadsheet View as part of the user design.

PCor CPU spi. | sy
Programming ECP5 <:> Flash

I/F

System Board w/ECP5

Figure 1.1. SPI Flash Programming Block Diagram

1.1. Features

The following features are supported for external SPI Flash programming:
e Remote/Field upgrade of external SPI Flash
e  Parameters to support all standard SPI Flash vendors with different densities
e  Software platform for both Windows and Linux OS
e  Support for dual boot configuration
e  Other operations

e  Program primary and golden images

e  Protect/Unprotect golden image

e  Verify bitstreams

e Bulk erase

e  Erase primary/golden bitstreams

e Read and save bitstreams to a file

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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2. Programming External SPI Flash

ECPS5 supports the programming of external SPI Flash using two systems:
e  SPI Flash Programming over USB (System A)
e SPI Flash Programming through Microcontroller (System B)

2.1. SPI Flash Programming over USB (System A)

The external SPI flash can be programmed via the JTAG port of the ECP5 device using Diamond Programmer running on
a PC with a USB port. There are two types of USB cables used to connect to the ECP5 device:

e Standard passive USB cable with micro Type-B connector; and

e Lattice proprietary programming cables with fly-wire connections (for example, HW-USBN-2B).

The type of USB cable used is determined by the target board architecture.

For typical Lattice evaluation and development boards and kits, the standard USB cable is used. An onboard FTDI device
bridges the USB to the JTAG port of the Lattice device (System A.1 as shown in Figure 2.1). For user designs with a
direct JTAG connection to the Lattice device, the Lattice prorietary cable is used (System A.2 as shown in Figure 2.2).

Diamond Programmer | System A.1
%
¢ External SPI
L,y FTDI <—TAG—> ~<—SPI—»> e
Lattice Evaluation Board

Figure 2.1. SPI Flash Programming using USB for Lattice Evaluation Board

‘ Diamond Programmer ‘ SyStem A2
= &,
@ LeBies External SPI
Ll Programming = JTA,G — ~4-SP|-»
(flywires) Flash
cable
User Board

Figure 2.2. SPI Flash Programming using Lattice Programming Cable

To configure the ECP5 device and program the external SPI flash using the Lattice programming cable, perform the
procedures in the following sections in the order they are listed below.

e Configuring the Master SPI port using the CFG[2:0] Pins on the ECP5/ECP5-5G Device (Section 3)
e  Enabling ECP5 Master SPI Port using Diamond Software (Section 4)

e  Programming the SPI Flash with Bitstream File using Diamond Programmer (Section 6)

www.latticesemi.com/legal
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2.2. SPI Flash Programming through Microcontroller (System B)

The external SPI flash can be programmed via the JTAG port of the Lattice ECP5 device using an embedded processor or
microcontroller running Lattice ispVMembedded code. In Figure 2.2 below, an example system is shown in which a
microcontroller is used to program the external SPI Flash through Lattice ECP5 device via JTAG port.

Lattice Diamond SW tool is used to generate a plain bitstream file to program the ECP5 device.The external SPI Flash
can either be a x1 (1-bit data output) or x4 (4-bit data output/quad). For x1 SPI flash the *.mcs file is generated by the
Diamond SW tool and located under the implementation folder of the appropriate project. In the case of quad SPI
flash, the Deployment tool is necessary to generate a *.mcs file from the approriate bitstream file (.bit file). To
generate the micro code for embedded applications this *.mcs file is passed down through the ispVM Embedded ( via
Deployment Tool) tool.

Diamond Programmer + Syste m B
ispVM Embedded
PC oruC «—|TAG—> <—SpI—p Eﬁﬁ:;: SPI

Figure 2.3. Device Configuration through Microcontroller

To configure the ECP5 device and program the external SPI flash through a microcontroller, perform the procedures in
the following sections in the order they are listed below.

e  Configuring the Master SPI port using the CFG[2:0] Pins on the ECP5/ECP5-5G Device (Section 3)
e  Enabling ECP5 Master SPI Port using Diamond Software (Section 4)

e Generating the SPI File using Deployment Tool for External Quad SPI Flash (Section 5)

e  Programming the SPI Flash with Bitstream File using Diamond Programmer (Section 6)

e Generating Embedded JTAG Programming File using Deployment Tool (Section 7)
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3. Configuring the Master SPI port using the CFG[2:0] Pins on
the ECP5/ECP5-5G Device

CFG[2:0] are dedicated configuration mode pins used to select the configuration mode of the ECP5/ECP5-5G device.
To enable Master SPI configuration port, apply the settings below for the CFG pins on the ECP5/5G device:
CFG[2]=0

CFG[1] =1

CFG[0] =0

Note: “0” = Tie signal to GND, “1” = Pull up signal to VCCIOS8.

Refer to the Configuration Considerations section in ECP5 and ECP5-5G Hardware Checklist (FPGA-TN-02038) for
detailed information on the PCB requirements for JTAG and SPI interfaces.
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4. Enabling ECP5 Master SPI Port using Diamond Software

Create the ECP5-5G design that is to be programmed into the SPI flash by providing the appropriate RTL source file.

1. Inthe Process tab, run the Synthesize Design step to synthesize the design. Check marks, as shown in Figure 4.1,
indicate that the step is successfully completed.

Process

4 % Synthesize Design
% Lattice Synthesis Engine
4 2 Map Design
[l & Map Trace
[[] 2 Verilog Simulation File
& VHDL Simulation File
4 2 Place & Route Design
[[] 2 Place & Route Trace
[[] 2 1/0 Timing Analysis
4 2 Export Files
[[] 2 1BIS Model
2 IBIS AMI Model
[[] & Verilog Simulation File
[[] 2 VHDL Simulation File
[[] 2 Bitstream File
[C] 2 PROM File

| File List | Hierarchy-—Post Synthesis Resources | Process

Figure 4.1. Synthesize Design in Process Tab

2. Click the Spreadsheet View button or open it from the Tools menu on top of the ribbon, as shown in Figure 4.2, to
open the Spreadsheet View tab where you can edit the configuration properties of the device.

File Edit View Project Design Process Tools Winc
A-R-Ha8 vayHh GERC
WEoaEs Ao EEG@=U s

A X

Proc

Spreadsheet View
4% Synthesize Design
% Lattice Synthesis Engine

4 * hMarn NaciAn

Figure 4.2. Spreadsheet View Button

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
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3. In Spreadsheet View, go to the Global Preferences tab, shown in Figure 4.3, to edit the configuration settings of the
device. Select the options below to enable the Master SPI port of the ECP5/ECP5-5G device. Save these settings.

MASTER_SPI_PORT: Enable
MCCLK_FREQ: 62

4. Inthe Process pane, make sure that the Bitstream File option is checked and generate the bitstream by double
clicking Export Files. You can verify the operation in the Output pane also shown in Figure 4.3.

Frocess B x| | i StartPage [0 | Reports [ ‘ 1/ spreadsheet View [ | .} Programmer - impll.xcf [ ‘
“a% fynltheslzesDes:'gnr e & | Preference Name Preference Value
ap " aﬁl(é ynthesis Engine nt Junction Temperature (Tj){C) 85
4 % Map Design .| Voltage (V) 1.140
[] & Map Trace -, SYSTEM_JITTER(ns) Default
[[] & Verilog Simulation File “: 4 Block Path
- i = Block Asynchpaths ON
. + VHDL 5Imu|?tl0ﬂ File . Block Resetpaths oN
4 % Place & Route Design [ Block RD During WR Paths ~ OFF
[T] 2 Place & Route Trace Block InterClock Domain Paths  OFF
[[] 2 /0 Timing Analysis K, %UCKFJ‘ner OFF
) “| 4 sysConfig
% Emﬁ" Files B LAVE_SPLPORT DISABLE
[ & 18IS Model (=) MASTER_SP|_PORT ENABLE
2 IBIS AMI Model ey = -
[C] 2 Verilog Simulation File BACKGROUND_RECONFIG ~ ON
- y . . (D DONE_EX OFF
] 2 VHDL Simulation File o DONE_OD oN
% Bitstream File ’:I DONE_PULL partt
2 PROM File L |McCLR_FREQ 62 |
o TRANSFR OFF
- CONFIG_IOVOLTAGE 25
CONFIG_SECURE OFF
WAKE_UP 21
COMPRESS_CONFIG OFF
CONFIG_MODE JTAG

4 User Code

UserCode Format
UserCode

4 Unique ID

UniquelD

4 Derating

» VCCIO
Global Set/Reset Net

4 Bank VCCIO

Binary
00000000000000000000000000000000
0000

NOMINAL

File List

Port Assignments | Pin

Clock Resource | Route Priority | Cell Mapping | Global Preferences | Timing Preferences | Group

Hierarchy-—Post Map Resources Process

Misc Preferences

Output

4% The specified setting matches the default setting.

Creating bit map...

Bitstream Status: Final Version 10.23.

Done: completed successfully

Saving bit stream in "Demo_5G_Versa_RevB_guad test.bit".

Td Console | Qutput | Error | Warning | Ifo | Find Resufts

Figure 4.3. Global Preferences Tab

Once the bitstream is generated, the *.bit file is created under the implementation folder.

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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5. Generating the SPI File using Deployment Tool for External
Quad SPI Flash

Diamond software generates a *.bit file. The Deployment tool found under the Accessories of Diamond tool is used to
generate the Quad SPI mode *.mcs file used to program the Quad SPI Flash from the *.bit file. Open Deployment tool.

1. Inthe Getting Started dialog box, select the options below, also shown in Figure 5.1, and click OK.
Function Type: External Memory and
Output File Type: Advanced SPI Flash

H Diamond Deployment Tool - Getting Started M

@ Create New Deployment

Function Type: [External Memory 'l

Output File Type [F\dvanced SPI Flash ']

(") Open an Existing Deployment

Recent Files: -

Figure 5.1. Getting Started Dialog Box

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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2. In Step 1 of 4: Select Input File(s), shown in Figure 5.2, select the input file in File Name. The input file is a *.bit file.
Click Next.
& Diamond Deple P
File Edit Help
A E EEEE T L E
External Memory: Advanced SPI Hash
Step 1 of 4: Select Input File(s)
File Name (*.bit *rbt *bin *hex) Device Family Device
1 D:/Test_projects/ECP5_JTAG_to_SPI_bridge/impl1/JTAG_2_SPI_bridge_impll.bit ECPSUM5G éLFESUMEG—45F
Previous
Figure 5.2. Step 1 of 4: Select Input File(s)
© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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3. In Step 2 of 4: Advance SPI Flash Options, shown in Figure 5.3, select the options below and click Next.

SPI Flash Size (Mb): 128 and
SPI Flash Read Mode: Quad 1/0 SPI Flash Read

File Edit|HeIp\
O e DD B E 2B

External Memory: Advanced SPI Flash

Step 2 of 4: Advanced SPI Flash Options

Options | User Data Files | Multiple Boot |

Output Format: [Intel Hex - ]

SPI Flash Size (Mb): |128 -

SPIFlash Read Mode: [Quad /O SPI Flash Read ~ |

[ Byte wide Bit Mirror
[ Retain Bitstream Header

I:‘ Optimize Memory Space

Previous l ’ Next

Figure 5.3. Step 2 of 4: Advance SPI Flash Options

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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4. In Step 3 of 4: Select Output File(s), shown in Figure 5.4, select the output file (*.mcs) in Output Filel and click

Next.

B =)

File Edit Help
A EH DR DE D E L E
External Memory: Advanced SPIFlash
Step 3 of 4: Select Output File(s)
Output Filel: D:,f"l'est_projects,"ECPS_JTAG_to_SPI_bridge,"impl1{JTAG_2_SPI_bridge_\mle_quadmes A L]

Figure 5.4. Step 3 of 4: Select Output File(s)

Previous ] [ Next

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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5. In Step 4 of 4: Generate Deployment, shown in Figure 5.5, click Generate to generate the *.mcs file from *.bit file.

—

File Edit Help

AR H ONEDE TR £ E
External Memory: Advanced SPI Flash

Step 4 of 4: Generate Deployment

Deployment Tool Summary o
Input File: D:/Test projects/ECPS_JTAG to SPI_bridge/impll/JTAG 2 SPI bridge impll.bit ‘ =
Options:

Cutput Format: Intel Hex

5PI Flash S5ize (Mb): 128

SPI Flash Read Mode: Qguad I/C SPI Flash Read

Byte Wide Bit Mirror: Cff

Retain Bitstream Header: COff

Optimize Memory Space: Off

Multiple Boot: Off

Golden Pattern:

Protect Golden Sector: Qff

Number of Alternate Patterns: 1 T
Command Line
"C:/Iscc/diamond,/3.9_x64/bin/nt64/ddtcmd" -oft -advanced -dev "LFESUMSG-45F" -if
"D/ Test_projects/ECP5_JTAG_to_SPI_bridge/impl1/JTAG_2_SPI_bridge_impl1.bit" -format int -flashsize 128 -quad 1 -of
"D:fTest_projects/ECP5_JTAG_to_SPL bridge/impl1/JTAG_2_SP1 bridge_impll_guad.mcs"
Flie L Tesl_prujetishELFI_JTAL_WU_SFL_ONUgenImpiiigTAla_L 5L OTTOgeE_ITPILOIL prutessel SULCESSIUy., i
Successfully generate file(s)
D:\Test_projects\ECP5_JTAG_to_SPI bridge\impl1\JTAG_2_SPI bridge_impl1_tmp.bit
Sector 0x00000000: D:\Test_projects\ECP5_JTAG_to_SPIL bridge\impl1\JTAG_2_SPIL bridge_impl1_tmp.bit.
Format: Intel Hex s
Output File: D:/Test_projects/ECP3_JTAG_to_SPI_bridge/impl1/JTAG_2_SPI bridge_impll_gquad.mcs
Start generation.
Generating Intel Hex FROM File.....
Successfully generate file(s) E
D:\Test_projects\ECPS_ITAG_to_SPI_bridge\impl1\JTAG_2_SPI_bridge_impl1_quad.mcs
Lattice Diamond Deployment Tool has exited successfully.

Previous ] [

Figure 5.5. Step 4 of 4: Generate Deployment

Generate ] H
1]

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
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6. Programming the SPI Flash with Bitstream File using
Diamond Programmer

1. Open Diamond Programmer. Select the appropriate device using the Device Family and Device drop down options
as shown in Figure 6.1 (example of ECP5-5G versa board).

File ~Edit  View n Window Help
fEd R Bed @ &
Enable Status Device Family Device Operation File Name File Date/Time  Checksum USERC( i
Cable Settings
1 ECPSUMSG LFESUMSG-45F Fast Program ..bridge/impl1/JTAG_2_SP] bridge_impllbit 07/18/17 13:45:33 N/A 0x0000¢

Detect Cable
Cable: HW-USBN-28 (FTDD) _ ~
Fort: FTUSB-0 -

Custom port:

Programming Speed Settings

Figure 6.1. Programmer Main Interface

2. Double click the Operation tab to open the Device Properties dialog box.

3. Select Programming file and appropriate vendor and device information from SPI Flash Options section in the GUI.
Click OK. An example of ECP5 Versa board is shown below, in Figure 6.2.

-'. ECPSUMSG - LFESUMSG-45F - Device Propertie f
General Device Information

Device Operation

Access mode: [SPI Flash Background Programming 'I

Operation: [SPI Flash Erase,Program,Verify Quad 1 - ]

Programming Options

Programming file: 1_bridge/impl1/JTAG_2_SPL bridge_impll_guad.mcs Q

Device Options

|:| Reinitialize part on program error

SPI Flash Options

Family: [SPI Serial Flash

Vendor: [M\cron

Device: [sPEnzsQ128A

Package: [16—pm 5016

SPI Pragramming

Data file size (Bytes): 1032665

Start address (Hex): [0):00000000

End address (Hex): [oxo00Fo000

|:| Erase SFI part on programming error

|:| Secure SPI flash golden pattern sectors

Cancel

Figure 6.2. Device Properties Dialog Box

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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4. To program the SPI Flash, click the Program button either from the main interface as shown in Figure 6.3 or from
the Design menu options as shown in Figure 6.4.

...} Programmer - implLxcf

File Edit View Design Window Help

HEE 286
Enable Status Device Family evice Operation File Name File Date/Time  Checksum USERC
1 ECPSUMSG UMSG-45F SPI Flash Erase Program Verify Quad 1 . ImpI1/JTAG_2_SPL bridge_impll_guad.mcs 07/19/17 09:52:27

Figure 6.3. Program Button on Main Interface

i..} Diamond Programmer - Untitled *

File Edit View | Design| Help

feEd JTAG Scan ]

Enable Status |{4 Check XCF Project Der

1 &% Program iS5G
2 log

2 Clear Log File

Utilities 4

BSCAN Configuration...

Figure 6.4. Program Button in Design Menu Options
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7. Generating Embedded JTAG Programming File using
Deployment Tool

The Deployment tool is used to generate the *.vme file for embedded JTAG programming.
To generate the *.vme file in Deployment tool:
1. Open the Deployment tool.

2. Inthe Getting Started dialog box, shown in Figure 7.1, select Create New Deployment. Select the following options
and click OK.

Function Type: Embedded System
Output File Type: JTAG Full VME Embedded

H Diamond Deployment Tool - Getting Started { ? g
(@ Create New Deployment
Function Type: [Embedded System ']
Output File Type [JTAG Full VME Embedded ']

() Open an Existing Deployment

Recent Files: | D:/Test_projects/ECPS_JTAG_to_SPL bridge/impl1/deployment_tool_project.ddt -

Figure 7.1. Deployment Tool — Getting Started Dialog Box
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3.

4.

In Step 1 of 4: Select Input File(s), shown in Figure 7.2, select the input file (*.xcf ) generated by Diamond
Programmer in Input XCF file. Verify if the operation is correct and click Next.

‘., Inn—nﬂ"ﬁ;m".‘u == X [

File Edit Help
AR WD EDE L E
Embedded System: JTAG Full VME Embedded

Step 1 of 4: Select Input File(s)

Input XCF file: |Ds/Test_projects/ECPS_JTAG_to_SPL bridge/impl1/impl1.xct - )
File Name Device Family Device Operation
1 D:/Test_projects/ECP5_JTAG_to_SPI_bridge/impl1/JTAG_2_SPI_bridge_impll_quadmcs | ECP5UMSG LFESUM5G-45F SPIFlash Erase,Program,Verify Quad 1

Frevious

Figure 7.2. Step 1 of 4: Select Input File(s)

In Step 2 of 4: JTAG Full VME Embedded Options, shown in Figure 7.3, select Convert VME files to HEX (.c) for File-

Based Embedded VME and click Next.

Il Diamond Deploymel ect0.ddt’ = =] X

[ SCOR-= R =0 <= [ v )

bl

Embedded System: JTAG Full VME Embedded

=

=]

Step 2 of 4: JTAG Full VME Embedded Options

Compress VME File

Compact VME File
Include Header

[] mclude Comment

Fixed Pulse Width (Rev D)

Convert VME files to HEX (.c) for File-Based Embedded VME

[ Maximum Memory Allocation Size Per Row of Data (KB): 64 v

[ verify USERCODE, Program Device if Fails

Figure 7.3. Step 2 of 4: JTAG Full VME Embedded Options
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5. In Step 3 of 4: Select Output File(s), shown in Figure 7.4, check the output file (*.vme ) path in Output Filel and
click Next.

File Edit Help
G DD EDE 2
Embedded System: JTAG Full VME Embedded

Step 3 of 4: Select Output File(s)

Output Filel: D :fTest?pm]ects,'ECPSf]TAGftnjPIﬁhrldgeI\mpI1,’\mpl17]TAG7tn75PIﬁhr|dgeLvme

Figure 7.4. Step 3 of 4: Select Output File(s)

6. In Step 4 of 4: Generate Deployment, shown in Figure 7.5, click Generate to generate the *.vme file that is used by
the embedded application.

Once the operation is completed, Build VME File Operation: Successfully message is displayed.

file Edit Help
N EH DD DS DB 2 E

e
Embedded System: JTAG Full VME Embedded

Step 4 of 4: Generate Deployment

opy Source Code With Generated Fil| | Launch Debugger

Deployment Tool Summary
Input File: D:/Test_projects/ECP5_JTAG to_SPI_bridge/impll/implil.xcf

Options:
Compress VME File: On
Compact VME File: Off
Include Header: On
Include Comment: Off
Fixed Pulse Width (Rev D): Off
Generate Hex(.c) File: On
Set Maximum Memory Allocation Size Per Row of Data: Off
Maximum Memory Rllocation Size Per Row of Data (KB): 64
Verify USERCCDE, Program Device in Fails: Off

Output File: D:/Test_projects/ECPS_JTAG to_SPI_bridge/impll/impll JTAG to_SPI_bridge.vme

Command Line
"C:/fIsccf/diamond/3.9_x64/bin/nt64/ddtcmd" -oft -fullvme -if "D:/Test_projects/ECPS_JTAG_to_SPI_bridge/impl1/impl1.xcf" -hex -of "D:/Test_projects/ECP5_JTAG_to_SPI_bridge/impll/impl1_JTAG_to_SPI_bridge.vme"

The file D:\Test_projects\ECPS_JTAG_to_SPL bridge\impl1\impl1_JTAG_to_SPI bridge.vme generated successfully.

VME to HEX: ispVM Embedded Files Generated
-D:\Test_projects\ECP5_ITAG_to_SPI_bridge\impl1\impl1_JTAG_to_SPI_bridgel.c
-D:\Test_projects\ECP5_JTAG_to_SPL bridge\impl1\impl1_JTAG_to_SPI_bridge2.c
-D:\Test_projects\ECP5_JTAG_to_SPI_bridge\impl1\impl1_JTAG_to_SPI bridge3.c
-D:\Test_projects\ECPS_JTAG_to_SPI_bridge\impl1\impl1_JTAG_to_SPI bridge4.c
-D:\Test_projects\ECP5_JTAG_to_SPI_bridge\impl1\impl1_JTAG_to_SPI bridge5.c
-D:\Test_projects\ECP5_JTAG_to_SPL_bridge\impl1\impl1_JTAG_to_SPI_bridge_vme_file.h

Build VME File Operation: Successful.

Lattice Diamand Deployment Tool has exited successfully.

Figure 7.5. Step 4 of 4: Generate Deployment
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

Revision History

Date Version Change Summary
October 2017 1.0 Initial release

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-TN-02050-1.0 21


http://www.latticesemi.com/legal
www.latticesemi.com/techsupport

7t Floor, 111 SW 5t Avenue

] | TTICE Portland, OR 97204, USA
[ [ | LA T 503.268.8000

www.latticesemi.com



http://www.latticesemi.com/

	Acronyms in This Document
	1. Introduction
	1.1. Features

	2. Programming External SPI Flash
	2.1. SPI Flash Programming over USB (System A)
	2.2. SPI Flash Programming through Microcontroller (System B)

	3. Configuring the Master SPI port using the CFG[2:0] Pins on the ECP5/ECP5-5G Device
	4. Enabling ECP5 Master SPI Port using Diamond Software
	5. Generating the SPI File using Deployment Tool for External Quad SPI Flash
	6. Programming the SPI Flash with Bitstream File using Diamond Programmer
	7. Generating Embedded JTAG Programming File using Deployment Tool
	Technical Support Assistance
	Revision History



