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1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

This guide describes how to use Gowin Programmer. The software
screenshots and the supported products listed in this guide are based on
1.9.11.01. As the software is subject to change without notice, some
information may not remain relevant and may need to be adjusted
according to the software that is in use.

1.2 Related Documents

The latest user guides are available on GOWINSEMI Website. You
can find the related documents at www.gowinsemi.com:

® SUG100, Gowin Software User Guide
® TN653, Gowin FPGA Products JTAG Programming and Configuration

Manual

® UG290, Gowin FPGA Products Programming and Confiquration
Manual

® UG704, Arora V 138K FPGA Product Programming and Configuration
Guide

® UG714, Arora V 25K FPGA Products Programming and Configuration
Guide

® UG718, Arora V 60K FPGA Products Programming and Configuration
Guide

® UG720, Arora V 15K FPGA Products Programming and Configuration
Guide

1.3 Terminology and Abbreviations

Table 1-1 shows the abbreviations and terminology used in this guide.
Table 1-1 Terminology and Abbreviations

Terminology and Abbreviations Meaning
FPGA Field Programmable Gate Array
SRAM Static Random Access Memory

SUG502-2.5E 1(57)
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1 About This Guide 1.4 Support and Feedback

Terminology and Abbreviations Meaning

I/O Input/Output

BSDL Boundary Scan Description Language
GAO Gowin Analyzer Oscilloscope
GAO-Bridge The Bridge for JTAG to SPI

1.4 Support and Feedback

Gowin Semiconductor provides customers with comprehensive
technical support. If you have any questions, comments, or suggestions,
please feel free to contact us directly by the following ways.

Website: www.gowinsemi.com

E-mail:support@gowinsemi.com

SUG502-2.5E 2(57)
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2 Introduction 2.1 Introduction to Programmer Tool Chain

Introduction

2.1 Introduction to Programmer Tool Chain

2.1.1 programmer.exe

The graphical tool programmer.exe is Gowin FPGA downloader, which
provides a graphical operation interface and provides bitstream
configuration or download functions.

2.1.2 programmer_cli.exe
programmer_cli.exe is the command line version of Programmer.
2.1.3 JTAGLoading.exe

Gowin SVF command line software tool, currently only Windows
version is available; and the current version only supports Gowin USB
Cable Version 3.0 and 4.0.

2.1.4 jtagserver.exe
jtagserver.exe belongs to GAO tool chain.
2.1.5 Gowin_USB_Cable_Installer.sh and Makefile

Used to modify the privileges of a cable in Linux system
2.2 Install and Start Programmer Tool Chain
2.2.1 The First Method to Install

When installing Gowin Software using the default installation method,
the component Gowin Programmer will be installed, as shown in Figure 2-1.
For details on the software installation and application, see SUG7100
Gowin Software User Guide.

SUG502-2.5E 3(57)
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2 Introduction

2.2 Install and Start Programmer Tool Chain

Figure 2-1 Install Programmer

W Gowin V1.2.10.03 (64-bit) Setup — ot
Choose Components Ad
Choose which features of Gowin V1.9, 10,03 (64-bit) vou want to install, w

Chedk the components you want to install and uncheck the components you don't want to
install. Click Next to continue,

Description

Select components to install: m
Gowin programmer

Space required: 2.1 GE

2.2.2 The Second Method to Install

SUG502-2.5E

Download Gowin Programmer installation package at official website:
https://www.gowinsemi.com/en/support/download eda/. After unzipping
the installation package, open directory of programmer\driver. Choose
corresponding driver according to your own computer system, as shown in
Figure 2-2.

Note!

When installing the GWU2X driver on a Windows XP system, make sure to first insert the
corresponding USB device, otherwise the installation cannot proceed normally.

Figure 2-2 Install Programmer Driver

Manage

Home Share  View Application Tools (7]
« « 4 [« Programmer » driver v o Search driver
test A Name - Date modified Type Size
SOREST ) GowinUSBCableDriverV4_for_winTs exe 1172 %03 PM e Cmre 2400 KB
[ This PC (& GowinUSBCableDriverV5_for_win7+.exe 2/26 49 PM Application 5,657 KB

‘ J 3D Objects

| [ Desktop

| |=| Documents
J Downloads

D Music

FTDI CDM Drivers

Click 'Extract’ to unpack version 2.12.28.2 of FTDI's Windows
driver package and launch the installer.

= Pictures
8 Videos

Z HBFilez

i, Local Disk (C:)
= B D)

- 3T (E)

- EHIEL(F)
= Local Disk (G:)

¥ Network wli= www fdichip com

Zitems 1 item selected 234 MB

Extract Cancel ‘
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2 Introduction

2.2 Install and Start Programmer Tool Chain

2.2.3 Start Programmer Tool Chain

Share View

® After installation, the .exe file is under \x.x\Programmer\bin\;
Double-click on programmer.exe to start the software, as shown in

Figure 2-3.

Figure 2-3 Start programmer.exe
Manage bin

Application Tools

» ThisPC » Local Disk (G:) » history » Programmer > bin

N

+*
p
»

v
ected 10.0 MR

SUG502-2.5E

~
Mame Date modified

|_'| api-ms-win-crt-math-11-1-0.dll 2020/7/6 10:44

|:| api-ms-win-crt-process-11-1-0.dll

|%] api-ms-win-crt-runtime-11-1-0.dll
%] api-ms-win-crt-stdio-1-1-0.dll
%] api-ms-win-crt-string-11-1-0.dll
%] api-ms-win-crt-time-1-1-0.dll
[2] api-ms-win-crt-utility-11-1-0.dll
2] ftd2xc.dil

[#=] JTAGL oading.exe

[#] jtagserver.exe

[=] jtagserver_Ipt.exe

%] libusb-1.0.dll

|:| msvep140.dIl

i programmer.exe

@5& programmer_cli.exe

[#] python3.dil 2018/12/2416:17
[#] python3g.dil 2018/12/2416:17

|%] pythoncom3g.dil
[Z] pywintypes36.dll
gt.conf

|_'| qgtScore.dll

[2] qtsguidil

[2] atsNetwork.d
[5] otssvg.di

[2] qtswidgets.dll

Type

Application exten...
Application exten...
Application exten...
Application exten..
Application exten...
Application exten...
Application exten...

Application exten...

Application
Application

Application

Application exten..

Application exten...

Application

Application

Application exten...
Application exten..
Compressed (zipp...
Application exten...

Application exten...

COMF File

Application exten...
Application exten...
Application exten...
Application exten..

Application exten...

Size

10,325 KB
8,045 KB
58 KB

® For command line software, please open it in CMD; for example, open

programmer_cli.exe.
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2 Introduction 2.3 Software Interface

Figure 2-4 Start programmer_cli.exe

BN C\Windows\System32icmd.exe

v Programmerbin:

® This software can be started by the shortcut key in Gowin Software, as
shown in Figure 2-5.

Figure 2-5 Start Programmer Using Shortcut Key

7 GOWIN FPGA Designer - [Design Summary] - [m]
Hle Edit Project Tools Window Help r'd BHE

Process 8 x

1| Design Summary
F\gw_wzy\work\FPGA_demo_test\fpga_demo\GW IN\GW1N4B-
minikit_LED_test_banckground\LED_test.gpri

~ [} User Constraints Project File

FloorPlanner Synthesis Tool GowinSynthesis

#£ Timing Constraints Editor

v @ synthesize Target Device

Synthesis Report Part Number: GWIN-LVALQ144C6/15
Netlist File Series: GWIN
v (D place & Route Device: GWIN-4
Place & Route Report Deuvice Version: B
Timing Analysis Report Package: LOFP144
Ports & Pins Report Speed Grade ce/1s

Core Voltage Lv

Power Analysis Report

2.3 Software Interface

Gowin Programmer interface includes menu bar, tool bar, device table,
output area, as shown in Figure 2-6.
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2 Introduction

2.4 Software Version

© O

Figure 2-6 Programmer Interface

=" USE Cable Setting

Enable

1 General JTAG Device JTAG_NOP Bypass

Device Operation F5 File Exp

Output

Ready

In the device table, all the devices that will be programmed in daisy
chain are displayed through automatically scanning or manual
configuration. Each row of the table represents a device, which can be
programmed or not by selecting Enable column.

The device table includes Enable, Series, Device, Operation, FS File,
Export File, User Code, and IDCODE options. Enable, Family, Device,
Operation, and FS files are editable and can be edited with clicking.
Double-click to open Device Configuration dialog box to configure the other
options. See 3.4 Device Configuration for the details.

Output area includes Output, Error, Warning, and Info, which
respectively displays all information, error information, warning information,
and instructions information.

Note!

If "Enable" is not checked, the Programmer will consider the device as not being in the
chain.

2.4 Software Version

SUG502-2.5E

Gowin Programmer and Gowin Software have separate software
version numbers, which can be viewed by clicking "About" in software
interface, as shown in Figure 2-7.
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Figure 2-7 Version Number

GOWIN

PROGRAMMING FOR THE FUTURE

| Gowin Programmer Version V1.9.11.01 (64-bit) build(50227)

. Copyright () 2014-2025 Gowin Semiconductor Corporation
411 Rights reserved.

Cloze

2.5 Cable Privilege Configuration in Linux System

As shown in Figure 2-8, Makefile is a text file and
Gowin_USB_Cable_Installer.sh is a script file, and both of them can be
used to modify the cable privileges.

Figure 2-8 File List

50-programmer_usb.rules
B Gowin_USB_Cable_Installer.sh
| ] Makefile

readme.txt

2.5.1 Makefile

Open a terminal, enter "sudo make" command or switch to root
privileges; then enter make command, the display shows "File
50-programmer_usb.rules has been copied to /etc/udev/rules/d/" to
indicate successful installation (some centos6 systems need to restart to
complete the setup), as shown in Figure 2-9 and Figure 2-10.

Figure 2-9 Makefile Installation for a Regular User

[El fzq@localhost:~/software/application/cable_linux_privileges_20230417 _

File Edit View Search Terminal Help
[fzg@localhost cable linux_privileges 28238417]% sudo make

We trust you have received the usual lecture from the local System
Administrator. It usually boils down to these three things:

#1) Respect the privacy of others.
#2) Think before you type.
#3) With great power comes great responsibility.

[sudo] password for fzq:
File 58-programmer usb.rules has been copied to /etc/udev/rules.d/
[fzg@localhost cable linux_privileges 20238417]% l
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Figure 2-10 Makefile Installation for a Root User

El fzq@localhost:/home/fzq/Desktop/cable_linux_privileges_ 202304

File Edit View Search Terminal Help

[fzg@localhost cable linux privileges 20230414]$% su

Password:

[root@localhost cable linux privileges 20230414]# make

Please restart the system later to complete the setup

File 50-programmer usb.rules has been copied to /fetc/udev/rules.d/
[root@localhost cable linux privileges 20230414]# ||

2.5.2 Gowin_USB_Cable Installer.sh

Open the folder where the programmer is located and check if all the
above 4 files exist in Figure 2-8. After that, open a terminal, switch to root

permission, and give the executable permissions to
Gowin_USB_Cable_Installer.sh; then run Gowin_USB_Cable _Installer.sh,
and it will show "complete" to indicate successful installation, as shown in

Figure 2-11.

Figure 2-11 Script Installation
File Edit View Search Terminal Help

[fzq@localhost cable linux privileges 20230414]% su

Password:
[root@localhost cable linux privileges 28230414]# chmod +x Gowin USB Cable Insta

ller.sh
[root@localhost cable linux privileges 20230414]# ./Gowin USB Cable Installer.sh

Please restart the system later to complete the setup

complete !
[root@localhost cable linux privileges 20230414]1# |J
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3 Programming Download Flow 3.1 Cable Setting

Programming Download Flow

Programming download is the process of downloading the bitstream
files to SRAM, embedded Flash or external Flash of FPGA through
download cable, and the programming download process is as follows:
Start > Setting download cable > Scanning device > Device programming
configuration > Downloading.

1. Download Cable Setting (optional): Select the download cable type,
port, and frequency for the programming download.

Note!

The first available port will be selected by default, and the default frequency is 2 MHz.

2. Daisy chain configuration and programming: Configure daisy chain in
the device table to match the actual physical connection of daisy chain,

and select the programming operation and required bitstream file for
each device with the top level being near the Programmer.

3. Programming download: Download the daisy chain that has been
configured, and the final result will be displayed in the output area.

3.1 Cable Setting

SUG502-2.5E

The Cable Setting allows users to select the available download cable
type, port, and frequency for the programming download. Select "Edit >
Setting > Cable Setting" in the menu bar to open "Cable Setting". Five
types of cables are supported currently: Gowin USB Cable (FTDI), Gowin
USB Cable (GWU2X), LPT, Gowin USB Cable (WINUSB), and USB
Debugger A.

1. Gowin USB Cable (FT2CH) is as shown in Figure 3-1.
® Cable: Download cable; you can select Gowin USB Cable (FT2CH)

® Port: Available port for the download cable; the first available port
will be selected by default.

® Frequency: JTAG frequency, options include 2 MHz, 2.5 MHz, 15
MHz, 10 MHz, etc., with a default of 2 MHz.

® Do not show at startup: Whether to display this page when the
software is launched.
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3 Programming Download Flow 3.1 Cable Setting

® Using ft2xx driver: Check to use the ftd2xx.xx to operate Gowin
USB Cable (FTDI).

Figure 3-1 Gowin USB Cable (FT2CH)

W

Cable: Gowin USE Cable (FTZCH) o
Fort: Gowin USE Cable(FTZCH) /0/60908,/rall
Frequenoy: ZMHz ~

Cu=tom LFT Query/Tetect Cable

DDO HOT zhow at startup
using ftZux driver

Save Cancel

Note!

When using the 12C protocol, the connection for the TDI and TDO pins varies depending
on the version of Programmer. For both versions mentioned below, the TCK pin must be
connected to the SCL pin.

e For PL-USB-Cable V4.0, the TDI and TDO pins need to be externally connected to
the SDA pin.

e For PL-USB-Cable V4.1, directly connect the TDI pin to the SDA pin, while ensure
that pin 27 of the FTDI chip is pulled down internally.

e PL-USB-Cable V4.1 supports the UART protocol, with the following connection
requirements:

- The TCK pin is used as TX.
- The TDI pin is used as RX.
- Internally pull down the pin 17 of the FTDI chip.

2. LPTis as shown in Figure 3-2.
® Cable: Download cable; you can select Parallel Port (LPT).

® Port: The available port for the download cable, selected according
to the PCI property of the computer.

® Frequency: 150KHz
Figure 3-2 LPT

W

Cable: Parallel Fort(LFT} R

Port: LT (RA8) /]l L

Freguency; 150 EHz ~
Custom LFT Query/Tetect Cable

DDD HOT show at startup
using ftfxx driver

Save Cancel

3. Gowin USB Cable (GWU2X) is as shown in Figure 3-3.

® Cable: Download cable; you can select Gowin USB
Cable(GWU2X).

SUG502-2.5E 11(57)
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® Port: Available port for the download cable; the first available port
will be selected by default.

® Frequency: 1.33MHz by default
Figure 3-3 Gowin USB Cable (GWU2X)

Wi Cable Setting ? X
Cable: Gowin USE Cable(GRUZY) L
Fort: Gowin USE Cable (GWUZY) /069908 /UAME
Frequenoy: 1.33 MHz w

Custom LET Query/Metact Cable
[]De WOT show at startup

iy o
using ftfux driver

Note!

When using the 12C protocol, the connection for the TDI and TDO pins varies depending
on the version of Programmer. For both versions mentioned below, the TCK pin must be
connected to the SCL pin.

e For PL-U2X-Cable V5.0, the TDI and TDO pins need to be externally connected to
the SDA pin.

e For PL-U2X-Cable V5.1, directly connect the TDI pin to the SDA pin, while ensure
that pin P14 of the U2X chip is pulled down.

4. Gowin USB Cable (WINUSB) is as shown in Figure 3-4.

® Cable: Download cable; you can select Gowin USB Cable
(WINUSB).

® Port: Available port for the download cable; the first available port
will be selected by default.

® Frequency: JTAG frequency, options include 2MHz, 2.5MHz,
15MHz, 10MHz, etc. The default is 2MHz.

® Using ft2xx driver: If unchecked, libusbxx.xx is used to operate
Gowin USB Cable (WINUSB).

Figure 3-4 Gowin USB Cable (WINUSB)

W Cable Setting ? b
Cable: Gowin USE Cable (WIHUSE) w
Port: Gowin USE Cable (WIHUSE) /0769905 ] ~
Frequency: “MHz LY
Custom LFT Auerv/Tetect Cable
Do HOT show at startup
ca

D using ft2xx driver
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3 Programming Download Flow 3.2 Scan Daisy Chain

5. USB Debugger Ais as shown in Figure 3-5.
® Cable: Download cable; you can select USB Debugger A.

® Port: Available port for the download cable; the first available port
will be selected by default.

® Frequency: The default value is 2MHz.
Figure 3-5 USB Debugger A

Wi Cable Setting ? x
Cable: SE Debugzer A W
Port: SE Debugzer A/0/111584581 /mall W
Frequency: ZMHz w
Custom LFT Query/Detect Cable
(] Do WOT show at startup
o

using ftZux driver

3.2 Scan Daisy Chain

Programmer automatically scans the daisy chain connected to the

computer. Click et to scan daisy chain connected to the computer. After
scanning, all devices are shown in device table in the order of chain, as
shown in Figure 3-6.

Figure 3-6 Device Table

v‘i" Gowin Pregrammer Version V1.9.11.07 (64-bit) build 50227 — m] *
File Edit Tools About

_; = =8 =4 (=l USE Cable Setting

Enable Series Device Operation FS File Exj

O e

Note!

Some devices have the same ID (such as GW2A-18/GW2AR-18), which requires users to
manually specify the corresponding device after scanning.

Programmer supports the manual configuration of daisy chain. It
includes the operations of adding device, removing device, and modifying
the position of the device in the chain.

3.3 Daisy Chain Configuration
3.3.1 Add a Device

1. Select "Edit > Add Device" or click " ©" in menu to add a new device.
2. Click "Series" to select the device series from the drop-down menu.
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3. Click "Device" to select a part number from the drop-down menu.

Note!

When selected, the new device is added to the selected location or the end of the daisy
chain.

3.3.2 Delete a Device
Select the device row and delete a device by clicking "Edit > Delete
Device" or the " ©".
3.3.3 Modify a Device Position in Chain

Select the device row and modify the device position in the chain by

clicking "Edit > Move Device Up (or Down) " or the " H “or"

3.4 Device Configuration

Select the device row and open the "Device configuration" dialog by

IT;Z

clicking "Edit > Configure Device" or "
as shown in Figure 3-7.

" or double-clicking "Operation",

Figure 3-7 Device Configuration Interface

G Device configuration ? >

Device Operation
Access Mode: Embedded Flash Mode w

Operation: embFlash Erase, Frogram e

Erasze and program the embedded flash Make sure the confiz frequency
must be less than Z6Mhz.

Frogramming Options

File name: |E:/File/GH1H—4B/GHIN~E. £ .1

[] Betained User Flash Data
D User Flash Initialization

Access Mode: Select programming mode.
Operation: Select programming operation, see Table 3-1 for details.
File name: Select programming data file.

Device: When the programming mode is selected as External Flash
Mode, select External Flash.

Start Address: When the programming mode is selected as External
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3.4 Device Configuration

Flash Mode, select initial address of External Flash.

Table 3-1 Device Operations Description

Access Mode

Operation

Description

SRAM Mode

Bypass

Bypass

Read Device Code

Read device ID Code, User Code, Status
Code.

Read User Code

Read Device User Code.

Read Status Register

Read Device Status.

Reprogram

Used to reload bitstream files from Flash to
SRAM

SRAM Erase

Erase SRAM data.

SRAM Program

Configure the bitstream file to FPGA SRAM

SRAM program JTAG 1149

JTAG write in pure data mode, without
support for CRC, encryption, or compressed
bitstream files.

Embedded Flash Mode

embFlash Erase, Program

Erase embFlash, then write data.

embFlash Erase, Program,
Verify

Erase embFlash, then write data and verify
it.

embFlash Erase Only

Erase embFlash only.

Embedded Flash
Background Mode

embFlash Background Erase,
Program

Perform background programming; erase
the embedded Flash first, and then write the
data.

embFlash Background Erase,
Program, Verify

Perform background programming; erase
the embedded Flash first, then write data
and verify it.

emFlash Background Erase
Only

Perform background programming; erase
the embedded Flash.

embFlash Background Erase,
Program without Reprogram

Perform background programming; first
erase the embedded Flash, then write the
data without issuing the reprogram
command.

embFlash Background Erase,
Program, Verify without
Reprogram

Perform background programming: first
erase the embedded Flash, then write and
verify the data without issuing the reprogram
command.

External Flash Mode

exFlash Erase, Program

Erase external Flash, then write data to
external flash.

exFlash Erase, Program,
Verify

Erase external Flash, then write data and
verify it.

exFlash Bulk Erase

Perform bulk erase of external Flash.

exFlash Verify

Verify external Flash data.

exFlash Background Erase,
Program

Background programming; erase the
external Flash first, and then write the data
to the external Flash.

exFlash Background Erase,
Program, Verify

Background programming; erase the
external Flash first, then write the data and
verify it.

SUG502-2.5E
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3.4 Device Configuration

Access Mode

Operation

Description

exFlash Erase, Program in
bscan

Erase external Flash and write data to
external Flash in bscan mode.

exFlash Erase, Program,
Verify in bscan

Erase external Flash, then write data to
external flash and verify in bscan mode.

exFlash Verify in bscan

Read external Flash data and verify it
against the bitstream file using bscan mode.

exFlash Bulk Erase in bscan

Perform bulk erase of the external Flash
data in bscan mode.

exFlash C Bin Erase,
Program

Erase external Flash, then write RISC-V bin
files to the external Flash.

exFlash C Bin Erase,
Program, Verify

Erase external Flash, then write RISC-V bin
files to the external Flash and verify it.

exFlash Erase, Program thru
GAO-Bridge

Use GAO-Bridge mode to first erase the
external Flash, then write data to the
external Flash.

exFlash Erase, Program,
Verify thru GAO-Bridge

Use GAO-Bridge mode to first erase the
external Flash, then write data to the
external Flash and verify it.

exFlash C Bin Erase,
Program thru GAO-Bridge

Use GAO-Bridge mode to first erase the
external Flash, then write the RISC-V binary
file to the external Flash.

exFlash C Bin Erase,
Program, Verify thru

Use GAO-Bridge mode to first erase the
external Flash, then write the RISC-V binary

GAO-Bridge file to the external Flash and verify it.
exFlash Bulk Erase thru Use GAO-Bridge mode to perform bulk
GAO-Bridge erase of the external Flash.

exFlash Verify thru
GAO-Bridge

Use GAO-Bridge mode to read external
Flash data and verify against the bitstream
file.

exFlash Export thru

Use GAO-Bridge mode to read external

GAO-Bridge Flash data and save it as a binary file.
exFlash Import thru Use GAO-Bridge mode to read external
GAO-Bridge Flash data and save it as a binary file.

exFlash Erase Sectors About
File

Erase the external Flash sectors
corresponding to the file size.

exFlash Erase Sectors About
File thru GAO-Bridge

Erase the required external Flash sectors
corresponding to the file size via
GAO-Bridge.

exFlash Verify thru JTAG
IEEE 1149

Follow the JTAG IEEE 1149 protocol to read
data from the external Flash and compare it
with the bitstream file for verification.

exFlash Bulk Erase thru
JTAG IEEE 1149

Follow the JTAG IEEE 1149 protocol to
perform a bulk erase of the external Flash.

exFlash Erase,Program thru
JTAG IEEE 1149

Follow the JTAG IEEE 1149 protocol to first
erase the external Flash, then program data
into the external Flash.

exFlash
Erase,Program,Verify thru
JTAG IEEE 1149

Follow the JTAG IEEE 1149 protocol to first
erase the external Flash, then program the
data and perform verification.

SUG502-2.5E
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3.4 Device Configuration

Access Mode

Operation

Description

exFlash C Bin
Erase,Program thru JTAG
IEEE 1149

Follow the JTAG IEEE 1149 protocol to first
erase the external Flash, then program the
RISC-V binary (.bin) file into the external
Flash.

exFlash C Bin
Erase,Program,Verify thru
JTAG IEEE 1149

Follow the JTAG IEEE 1149 protocol to first
erase the external Flash, then program the
RISC-V binary (.bin) file into the external
Flash and perform verification.

Slave SPI Mode

Slave SPI Read ID Code

Read ID Code in SSPI mode.

Slave SPI Scan exFlash

Scan exFlash in SSPI mode.

Slave SPI Program SRAM

Write data to SRAM in SSPI mode.

GoConfigure IP Mode

embFlash Background
Ese,Program,thru IP-JTAG

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then erase the
embedded Flash, and write data to it.

embFlash Background
Erase,Program,Verify thru
IP-JTAG

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, then write data and verify
it.

embFlash Background Erase
Only thru IP-JTAG

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then erase the
embedded Flash.

embFlash Background
Program,Hotboot thru
JTAG-JTAG

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, write data and verify it,
then perform a hot boot.

embFlash Background Erase
Only thru IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then erase the
embedded Flash.

embFlash Background
Erase,Program,thru IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, and write data.

embFlash Background
Erase,Program,Verify thru
IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, then write data and verify
it.

Read ID Register thru IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then read the ID
Code.

Read User Code thru IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then read the User
Code.

Read Status Code thru

Use GoConfig mode for background

SUG502-2.5E
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3.4 Device Configuration

Access Mode

Operation

Description

IP-SPI

programming; first download the IP
bitstream file into SRAM, then read the
Status Code.

exFlash Erase,Program,thru
UART-IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the external
Flash, and write data.

exFlash
Erase,Program,Verify thru
UART-IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the external
Flash, then write data and verify it.

SRAM Reprogram thru
UART-IP-SPI

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM, then reboot the
device.

embFlash Background
Erase,Program,thru IP-12C

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, and write data.

embFlash Background
Erase,Program,Verify thru
IP-12C

Use GoConfig mode for background
programming; first download the IP
bitstream file into SRAM; erase the
embedded Flash, then write data and verify
it.

External Flash Mode
Arora V

exFlash Erase,Program
Arora V

First erase the external Flash of the Arora V
devices, then write data into the external
Flash.

exFlash
Erase,Program,Verify Arora
\%

First erase the external Flash of the Arora V
devices, then write data into the external
Flash, and verify it.

exFlash Verify Arora V

Verify the data in the external Flash of the
Arora V devices.

exFlash Bulk Erase Arora V

Perform bulk erase of the external Flash
data of the Arora V devices.

exFlash C Bin
Erase,Program Arora V

First erase the external Flash of the Arora V
devices, then write the RISC-V binary file
into the external Flash.

exFlash C Bin
Erase,Program,Verify Arora
vV

First erase the external Flash of the Arora V
devices, then write the RISC-V binary file
into the external Flash, and verify it.

exFlash Background
Erase,Program Arora V

Background programming; first erase the
external Flash of the Arora V devices, then
write data into the external Flash.

exFlash Background
Erase,Program,Verify Arora
\%

Background programming; first erase the
external Flash of the Arora V devices, then
write data and verify it.

exFlash Erase,Program thru
GAO-Bridge Arora V

Use GAO-Bridge mode to erase the external
Flash of the Arora V devices, then write data
into it.

exFlash
Erase,Program,Verify thru

Use GAO-Bridge mode to erase the external
Flash of the Arora V devices, then write data

SUG502-2.5E
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Access Mode

Operation

Description

GAO-Bridge Arora V

and verify it.

exFlash Verify thru
GAO-Bridge Arora V

Use GAO-Bridge mode to verify the external
Flash data of the Arora V devices.

exFlash Export thru
GAO-Bridge Arora V

Establish a JTAG-to-SPI bridge and read the
external Flash data of the Arora V devices,
saved as a binary file.

exFlash Erase Sectors About
File Arora V

Erase the external Flash sectors
corresponding to the file size for Arora V
devices.

exFlash Erase Sectors About
File thru GAO-Bridge Arora V

Erase the external Flash sectors
corresponding to the file size for Arora V
devices via GAO-Bridge.

Internal Flash Mode

sFlash Erase,Program

First erase the sipped Flash, then write the
bitstream into the Flash.

sFlash Erase,Program,Verify

First erase the sipped Flash, write the
bitstream into the Flash, and then read back
the data for comparison with the bitstream
file.

sFlash Verify Only

Read data from the sipped Flash and
compare it with the corresponding bitstream
file.

sFlash Bulk Erase

Perform bulk erase of the sipped Flash.

sFlash Background
Erase,Program

Background programming; first erase the
sipped Flash, then write the bitstream into
the Flash .

sFlash Background
Erase,Program,Verify

Background programming; first erase the
sipped Flash, write the bitstream into the
Flash, and then read back the data for
comparison with the bitstream file.

sFlash Erase,Program in
bscan

Use bscan mode to first erase the sipped
Flash, then write the bitstream into the
Flash.

sFlash Bulk Erase in bscan

Use bscan mode to perform bulk erase of
the sipped Flash.

sFlash Erase,Program,Verify
thru GAO-Bridge

Use GAO-Bridge mode to first erase the
sipped Flash, then write the bitstream into
the Flash.

sFlash Background
Erase,Program,Verify thru
GAO-Bridge

Use GAO-Bridge mode for background
programming; the SRAM is not erased,;
instead directly erase the sipped Flash, write
the bitstream into the Flash, and then read
back the data for comparison with the
bitstream file.

sFlash Export thru
GAO-Bridge

Use GAO-Bridge mode to read the sipped
Flash data and save it as a binary file.

sFlash Erase Sectors About
File

Erase the sipped Flash sectors determined
by the size of the bitstream file.

sFlash Erase Sectors About
File thru GAO-Bridge

Use GAO-Bridge mode to erase the sipped
Flash sectors determined by the size of the
bitstream file.

SUG502-2.5E
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Access Mode Operation

Description

Firmware Erase Only

Erase firmware data.

MCU Mode(L) Firmware Erase,Program

First erase firmware data, then write data.

Firmware
Erase,Program,Verify

First erase firmware data, then write data
and verify it.

Connect to JTAG of MCU

Transfer JTAG control of the device to MCU.

Firmware Erase,Program
Securely

Erase firmware data, then securely write and
verify firmware.

SecureFPGA Mode (L .
u L Authentication Code

Erase,Program,Verify

Authentication Code Read

I12C Program SRAM

Download the bitstream file into SRAM using
I2C configuration mode.

I2C Mode I2C Program Flash

Download the bitstream file into the
embedded Flash using I12C configuration
mode.

I2C Erase Flash Only

Erase data in the embedded Flash using 12C
configuration mode.

Set Flash QE For 9X/18X

Enable the QE bit for the sipped Flash in
9X/18X devices

Set Flash QE For Arora V

Set the QE mode for the external Flash of
Arora V devices; enable the QE bit for the
external SPI-Flash of Arora V devices.

exFlash Detect ID

Read the ID of the external Flash.

Program Arora V DNA Data

Download the DNA data of Arora V devices

Debugging/Temporary efuse read Arora V

Read 128-bit data from the user_fuse area
of Arora V devices.

Mode _
SRAM Program thru Serial

Download the bitstream file into SRAM using
serial configuration mode.

Set Boot Address Arora V

Configure the boot address of Arora V
devices. This operation programs the boot
address into SRAM, which is volatile and will
be lost after power-off. Before performing
this configuration, the ready signal must be
held low; once the configuration is complete,
the ready signal should be driven high. This
function is intended for debugging purposes
only.

Note!

o GW2A/GW2AR series chips do not have embedded Flash.
e Background Programming: Performs programming without erasing SRAM or

interrupting current operations.

e GAO-Bridge Method: Typically used to configure external Flash or sipped Flash. First,
establish a JTAG-to-SPI bridge by loading the GAO-Bridge function into SRAM; then

configure the Flash via JTAG.

e  GoConfiglP Method: Operates on the same principle as GAO-Bridge. However, it is
recommended to add the GoConfiglP functions into the user’s design project.
e sFlash is an abbreviation for "sipped Flash".

SUG502-2.5E

20(57)




3 Programming Download Flow 3.4 Device Configuration

3.4.1 SRAM Configuration

1. Select the device row and open the "Device Configuration" dialog by

A

clicking "Edit > Program/Configure Device" or " " or double-clicking

"Operation".
Select SRAM Mode in "Access Mode" drop-down list.
Select operation in "Operation" drop-down list.

For non-Gowin devices, you need to manually specify the length of the
instruction register or instruct the programmer to read the length of the
instruction register of the BSDL file.

5. Click "Save" to complete the configuration.

Note!

o Non-Gowin devices (JTAG-NOP) only support the Bypass operation.

o Descriptions for 138K/75K devices: When the bitstream file is configured in Quad
mode in Gowin Software (including Multi-Boot and MSPI JUMP), and "Print BSRAM
Initial Value" is set to "BSRAM Partial Print Mode" to print the BSRAM initial values,
direct SRAM configuration is not supported. If direct SRAM configuration is required,
the user must set "Print BSRAM Initial Value" to "Default Mode" to print the BSRAM
initial values and regenerate the bitstream file.

3.4.2 Embedded Flash Configuration of LittleBee Family FPGA
Products

The LittleBee family FPGA products includes embedded Flash; you
can select Embedded Flash Mode.

1. Select the device row and open the "Device Configuration" dialog by

=2

clicking "Edit> Configure Device" or "
"Operation".

" or double-clicking

2. Select "Embedded Flash Mode" in "Access Mode" drop-down list.
3. Select an operation in "Operation" drop-down list.

4. Select the programming bitstream file from "File name".

5. Click "Save" to complete the configuration.

3.4.3 External Flash Configuration

Note!
This applies to LittleBee family, GW2A, GW2AR and GW3A series devices.

Gowin Programmer supports external Flash programming. The
external flash configuration process is as follows:

1. Select the device row and open the "Device Configuration" dialog by

A

clicking "Edit > Configure Device" or "
"Operation"”.

" or double-clicking

Select "External Flash Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.
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3.4.4 Sipped Fl

SUG502-2.5E

4.

8

If "exFlash Program" or "exFlash Verify" is selected in the "Operation”,
the corresponding programming bitstream file needs to be selected in
"File name".

For external Flash part number, SPI Flash with read commands of
0x03 or 0x0B are supported.

The default Flash type is "Generic Flash".

Select the initial address of the external Flash. Currently, the default is
0x000000.

Click "Save" to complete the configuration.
ash Configuration

Configuration of the sipped Flash can be classified into two categories

according to the device characteristics:
GW1AN-3A/GW1AN-5A/GW2AN-9X/GW2AN-18X

Gowin Programmer supports sipped Flash programming of

GW1AN-3A/GW 1AN-5A/GW2AN-9X/GW2AN-18X devices. The
configuration process is as follows:

1.

7.

Select the device row and open the "Device Configuration" dialog by

nT;Z

clicking "Edit > Configure Device" or "
"Operation".

", or double-clicking

Select "Internal Flash Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "sFlash Program" or "sFlash Verify" is selected in the "Operation”, the
corresponding programming bitstream file needs to be selected in "File
name".

The default Flash type is "Generic Flash".

Select the initial address of the Flash. Currently, the default is
0x000000.

Click "Save" to complete the configuration.

GW1AN-1SA/GW1AN-1C/GW2ANR-18C/GW2AN-55C

Gowin Programmer supports sipped Flash programming of

GW1AN-1SA/GW1AN-1C/GW2ANR-18C/GW2AN-55C devices. The
configuration process is as follows:

1.

Select the device row and open the "Device Configuration" dialog by

clicking "Edit > Configure Device" or o

"Operation".

", or double-clicking

Select "External Flash Mode" in "Access Mode" drop-down list.

Select an operation in "Operation" drop-down list.

If "exFlash Program" or "exFlash Verify" is selected in the "Operation”,
the corresponding programming bitstream file needs to be selected in
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8.

"File name".

For external Flash part number, SPI Flash with read commands of
0x03 or 0x0B are supported.

The default Flash type is "Generic Flash".

Select the initial address of the external Flash. Currently, the default is
0x000000.

Click "Save" to complete the configuration.

3.4.5 External Flash of Arora V Devices Configuration

Gowin Programmer supports external Flash programming. The

external flash configuration process is as follows:

1.

8.

Select the device row and open the "Device Configuration" dialog by

=

clicking "Edit > Configure Device" or "
"Operation".

" or double-clicking

Select "External Flash Mode Arora V" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "exFlash Program" or "exFlash Verify" is selected in the "Operation",
the corresponding programming bitstream file needs to be selected in
"File name".

The external Flash supports SPI Flash with read commands 0x03,
0x0B, and 0x6B.

The default Flash type is "Generic Flash".

Select the initial address of the Flash. Currently, the default is
0x000000.

Click "Save" to complete the configuration.

3.4.6 Slave SPI Mode

SUG502-2.5E

In Slave SPI Mode, the download cable shall be connected to the

dedicated SSPI pin, see UG290, Gowin FPGA Products Programming and
Confiquration Guide.

1.

Select the device row and open the "Device Configuration" dialog by

=2

clicking "Edit> Configure Device" or "
"Operation".

" or double-clicking

Select "Slave SPI Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "Slave SPI Program SRAM" is selected in "Operation"”, the
corresponding programming bitstream file needs to be selected in "File
Name".

Click "Save" to complete the configuration.
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3.4.7 MCU Mode Configuration

Gowin Programmer supports firmware updates for embedded M3
hard-core processor in the device. The configuration process is as follows:

1. Select the device row and open the "Device Configuration" dialog by

clicking "Edit > Configure Device" or W or double-clicking
"Operation".

2. Select "MCU Mode" or "MCU Mode L" in "Access Mode" drop-down
list.

Select an operation in "Operation" as required.

If "Firmware Program" is selected in the "Operation", the corresponding
programming bitstream file and firmware need to be selected in "File
name".

5. Click "Save" to complete the configuration.

3.4.8 SecureFPGA Mode Configuration

Gowin Programmer supports GW1NSE/GW1NSER secure FPGA
configuration. The configuration process is as follows:

1. Select the device row and open the "Device Configuration" dialog by

nT;Z

clicking "Edit > Configure Device" or "
"Operation".

" or double-clicking

Select "SecureFPGA Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "Authentication Code Erase, Program, Verify" is selected in the
"Operation", the corresponding bitstream file needs to be selected in
"File name".

5. Click "Save" to complete the configuration.

3.4.9 12C Mode Configuation

In 12C Mode, the download cable shall be connected to the dedicated
I2C pin. The configuration process is as follows:

1. Select the device row and open the "Device Configuration" dialog by

clicking "Edit > Configure Device" or o

"Operation".

" or double-clicking

Select "I2C Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "I2C Program SRAM" or "12C Program Flash" is selected in the
"Operation", the corresponding bitstream file needs to be selected in
"File name".

5. Click "Save" to complete the configuration.
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3.4.10 Debugging Mode Configuration

Gowin Programmer supports debugging mode. The configuration

process is as follows:

1.

5.

Select the device row and open the "Device Configuration" dialog by

nT;Z

clicking "Edit > Configure Device" or "
"Operation".

" or double-clicking

Select "Debugging/Temporary Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

If "SRAM Program thru Serial" is selected in the "Operation", the
corresponding programming bitstream file needs to be selected in "File
name".

Click "Save" to complete the configuration.

3.4.11 GoConfiglP Mode Configuration

Gowin Programmer supports programming using goConfig IP, and this

mode is intended for user debugging phases to verify the functions of
GoConfiglP. The configuration process is as follows:

1.

5.

Select the device row and open the "Device Configuration" dialog by

nT;Z

clicking "Edit > Configure Device" or "
"Operation".

" or double-clicking

Select "GoConfig IP Mode" in "Access Mode" drop-down list.
Select an operation in "Operation" drop-down list.

When the operation in the "Operation" field involves downloading a
bitstream file, the corresponding programming bitstream stream file
needs to be selected in "File name".

Click "Save" to complete the configuration.

3.4.12 Background Programming Mode Configuration

SUG502-2.5E

Gowin Programmer supports background programming, which allows

programming without affecting the current operating of the device. The
configuration process is as follows:

1.

Select the device row and open the "Device Configuration" dialog by
=7

clicking "Edit > Configure Device" or "
"Operation".

" or double-clicking

Select an option that includes Background programming in "Operation”
drop-down list.

When the operation in the "Operation" field involves downloading a
bitstream file, the corresponding programming bitstream stream file
needs to be selected in "File name".

Click "Save" to complete the configuration.
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3.5 Edit Pin State

Programmer uses I/O State Editor to edit the 1/O pin value, which
allows you to set the state of the pins prior to programming download.

1. Select the device row and open I/O State Editor by clicking "Edit > I/0O
State" or right clicking "l/O State".

2. Select the BSM file that conforms with the device part number and
package.

3. Modify the pin state by clicking on the cell location or set the same
state for all pins by right-clicking on the menu.

Figure 3-8 I/O State Editor

b 1/ State Editor ? b4
I/0 State: Custom -
BSIL File: F:/gw_wzy/BSDL/BSDL/GHIN_4/ owln_4_pg256m. badl | I:I
5 6 7 8 9 10 11 12 13 14 15 16
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
D X X X X X X X X X X X X X
E X X X X X X X X X X X X X

State| Description
X BSDL Default
H Qutput High
L OElEEt Lé%\r Save Capture Cancel
1 Input High
0 Input Low

3.6 Device Security

When programming with encrypted bitstream files, you need to write
the key of the bitstream file to FPGA. Select the device row and open
Security Configuration dialog by clicking "Edit > Configure Security" from
the menu or right-clicking "Security Key Setting", as shown in Figure 3-9.
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Figure 3-9 Security Configuration

i Security Configuration (Key Editor) ? >
Keylhex) Marmal input
| 000000000000000000000000000000000

Read Lock . eley
Lock @ Befusze to write and read

Eead : Eead and display the key(if unlacked)
Write 1 Program the key to FFPGA

Close

Manual input: Input the key in plaintext or not.
.ekey: Open the key file.
Write: Write the specified key value to the FPGA.

Read: Read and display the key value in the FPGA in the case of
unlocking.

Lock: Lock the key in the FPGA, and the key is unable to be read or
written after being locked.

There are following two methods to write the decryption key.
Through Plaintext

After the decryption key is written successfully, readback the written
value by clicking the "Read" button on the interface to verify.

After the key is written successfully, lock it in the FPGA via the Lock
command. Once you have performed this operation, any read and write
key operations will be invalid; the key value cannot be modified, and all the
read bits are 1.

Through File

Open the key file, then click the "Write" button to first write the key to
the development board. After reading the key for verification, if verification
is successful, the key will be locked inside the FPGA. If you click “Write”
without opening a key file, the default key value will be written into the
FPGA. If the verification is successful, the default key value will be locked
inside the FPGA.

After the decryption key is set, the encrypted bitstream data will only
work when the data matches the decryption key. The key does not affect
the non-encrypted bitstream data.

Note!
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All bits of the initial value of Gowin FPGA keys are 0. If a certain bit of the key value is
changed to 1, it cannot be changed back to 0. For example, the key value written during
an operation is 00000000-00000000-00000000-00000001, and the last bit of the modified
key must be 1. For more detailed information, see TN654, GW2A(R) series of FPGA
Products AES Programming Guide.

3.7 Programming Download

After configuring the download cable and daisy chain, select

"Program/Configure" from the menu or click "# " to download. The final
result will be displayed in the output panel.

3.8 SVF File Creation

Using fs file to create SVF file is supported.

1. Configure embedded Flash mode according to the GW1N/GW1NZ and
select GW1N4 device.

2. Select the device chain and open the Create SVF File dialog by clicking,
"Edit> SVF File Create" or right-clicking to select "SVF File Create".

3. The generated SVF file can be named in File Name and it can choose
SVF save path, as shown in Figure 3-10.

4. Click "OK" to complete the creation of the SVF file.
Figure 3-10 Create SVF File

W Create SVF file ? >

File name: Izhen}rnuﬂ]eskt-:np,-'rtemp_svf,-'rg-:nwin_Eﬁ.HQ}{—sram_gan. 5vﬂ| | . |

Targzet Frequency: Mhx

[ ] Include Critical Instructioms

0K Cancel

3.9 I12C Slave Address Operation

Read, write, and configuration operations of 12C slave address are
supported. Currently these operations are available only for GW2AN-18X
and GW2AN-9X devices.

Figure 3-11 12C Slave Address Operation

W

Address: |7 bLOI010] |

Read OTF Address Save as OTF Address

Set the USE Cable Address

® Read OTP Address: Read I12C slave address.

SUG502-2.5E 28(57)



http://cdn.gowinsemi.com.cn/TN654E.pdf
http://cdn.gowinsemi.com.cn/TN654E.pdf

3 Programming Download Flow 3.10 MSPI 2nd Boot Address Operation

® Save as OTP Address: Write the specified I12C slave address to the
FPGA.

® Set the USB Cable Address: When operating the FPGA in 12C mode,
you need to set the 12C slave address.

Note!

The 12C slave address only supports 2-bit configuration. The default address is
7'b1010000, and only the yellow character 0 can be modified to 1, but it cannot be
changed back to 0.

3.10 MSPI 2nd Boot Address Operation

Support read and write operations for the Golden Image address for
Arora V devices, ranging from 0x000000 to 0xF0O0000.

Figure 3-12 MSPI 2nd Boot Address Operation

v

M3FT Znd Boot Address: [Ox000000

Read Write

® Read: Read the MSPI 2nd boot address
® \Write: Write the specified MSPI 2nd boot address to the FPGA

Note!
® The configurable bits correspond to bit[23:20] of the address bus (a total of 4 bits),
which are used to set the upper 4 bits of the boot address.

® By default, all four bits are 0 at factory shipment (that is, the default boot address is
0x800000).

® These bits can only be programmed from 0 to 1, and cannot be reverted from 1 back
to 0.

® Ensure that the Veruse input voltage meets the specification (1.62 V to 1.98 V).

® For example, if bit20 is programmed to 1 (e.g., setting the offset to 0x100000), this bit
will be permanently locked at 1, and only the remaining bits that are still 0 (bit21—bit23)
can be programmed thereafter.

3.11 Status Code Analyzer

To check the status of the development board, you can analyze the
status code to determine its status. By clicking on the menu bar "Tools >
Analyzer Status Viewer" or finding the status code display row, right-click
the row where the device is located and select "Analyze Status Code" to
open the "Status Code Analyzer" dialog box, as shown in Figure 3-13
below. For the descriptions of status register codes, you can see TN711
GOWIN FPGA Status Reqister Codes.
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Figure 3-13 Status Code Analyzer

i Status Code Analyzer ? X
0x |0001F020] | device: (GWIN-1 v
status[31:0] content blank wake up current &
24
23
22
21
20
19
18
17 0 o 0
16 | POR_END 1 1 1
15 INIT_DONE 1 1 1
14 SECURITY_BIT_FINAL_STATE 0 1 1
13 DONE_FINAL_STATE 0 1 1
12 GOWIN_VLD 1 1 1
11 BYPASS_STATE 0 0 ]
10 NON_ITAG_ACTIVE 0 0 0
90 0 ] 0
8 PROGRAM_SPI_DIRECTLY 0 0 ]
7 EDIT_MODE ] 0 ]
6 PREAMBLE ] o ]
S MEMORY_ERASE 1 1 1
40 ] 0 ]
3 TIMECUT ] o ]
2 ID_VERIFY_FAIL 0 0 ]
1 BAD_CMD 0 0 ]
0 CRC_ERROR 0 0 ] W

First, select the appropriate development board (you can select the
board in the device list), then enter the status code. The results for each bit
of the status code will be output in the list below.

3.12 User Flash Initialization and Data Retention

LittleBee family provides users with User Flash space. User Flash
data can be used to program embedded Flash and User Flash space at the
same time. For the security of the design, this operation only supports user
flash programming on the Programmer and readback is not supported. You
can choose user flash initialization file with .fi suffix when programming, as
shown in Figure 3-14 .
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Figure 3-14 User Flash Initialization

% Device configuration ? ot

Derice Operation
fooess Mode: Embedded Flash Mode e

Operation: embFlaszh Erasze, Program, Verifu e

Erazse and program the embedded flash and verifi, Malke sure the config
frequency must be less than ZEMhsz.

Frogramming Options

File name:| |||

[ | Retained User Flash Data

User Flash Tnitialization

User Flash Options

File name: |

Save Cancel

The user flash data retention means that the data in the User Flash

area will not be altered when programming the embedded Flash. "Retained
User Flash Data" and "User Flash Initialization" are mutually exclusive, and
only one operation can be selected, as shown in the figure below.
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Figure 3-15 Retained User Flash Data

% Device configuration et
Device Operation
Access Mode: Embadded Flash Mode w
Operation: embFlash Erasze, Program, Verifi w
Erazse and program the embedded flash and verifir, Malke sure the config
frequency must be less than Z6Mhz.
Frogramming Options
File name: |||
Eetained User Flash Data
I:l User Flazh Initialization
Sara Cancel
Table 3-2 User Flash Reference
Primitive Supported Devices Address Data Width
FLASH96K GWI1N-1, GWIN-1S, GWINR-1 48*64
FLASH64KZ GWI1NZ-LV1 39+64
FLASH64K GWI1NZ-ZV1, GW1NZ-1C
GWI1N-4, GW1N-4B, GW1N-4D,
GWI1INR-4, GWINR-4B,
GWI1NR-4D, GW1NRF-4B, %
FLASH256K GW1NS-4, GWINS-4C, 128*64
GWI1NSR-4, GW1NSR-4C, 32Bits
GWI1INSER-4C
GW1N-2, GW1N-2B, GW1N-2C,
GWI1N-1P5, GWI1N-1P5B,
FLASH96KA GWI1N-1P5C, GW1NR-2, 48*64
GWI1NR-2B, GWINR-2C, GWI1NZ-
2B, GW1NZz-2C
GW1N-9, GW1N-9C, GWI1NR-9, %
FLASH608K GWINR-9C 304*64
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3.13 Adjustment of JTAG State Machine Shift-IR Width

Adjustment of JTAG state machine shift-ir width is supported, and it is
only used during daisy-chain configuration.

Figure 3-16 Adjustment of JTAG State Machine Shift-IR Width
G

IE length value: Save

® R length value: The width value of TAG state machine shift-ir.
® Save: Writes the selected value into the FPGA.

3.14 Remote Configuration and Programming

The remote programming and configuration is supported. When using
this function, you need to ensure that TCP/IP communication between the
two PCs is functioning correctly.

1. Onthe remote PC, start jtagserver.exe. Locate the jtagserver file in the
same directory as the programmer, double-click to open it, as shown in
Figure 3-17.

Figure 3-17 jtagserver Location

2| apl-MS-WIN-Cr-process-1i-1-uail  ZUzufs

4] api-ms-win-crt-runtime-11-1-0.dll
%] api-ms-win-crt-stdio-11-1-0.dIl
| api-ms-win-crt-string-11-1-0.dll
2| api-ms-win-crt-time-11-1-0.dll
*| api-ms-win-crt-utility-11-1-0.dll
4] ftd2wocdll

T AGkeading

[] jtagserver.exe

T tagserver_pt.exe
2 libusb-1.0.dll
] msvep140.dil

i programmer.exe
e mrnmrammar -l i ava

jtagserver listens on a specified port to support client connections. The
default port is 36548. If you need to use a different port, you can configure
in /Programmer/bin/data/config/gvi.ini file.

Figure 3-19 jtagserver in Running State

[remote]
host = 127.0.0.1
port = 36548

® Host: IP address of the remote.
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® Port: Port listening on.

2. On the local PC, start programmer.exe. In the "Tools" menu, locate the
"Add GVC Server" option. Click to open the GVC interface, as shown in
Figure 3-21.

Figure 3-20 Add GVC Server Option

\",r'i' Gowin Programmer Version ¥1.9.11.07 (64-bit) build 50227
File Edit Tools About

Gowin Files Management ble Setting

Files Appending/Merging Tool
PP g/Mlerging Operation

Log Viewer
Analyzer Status Viewer i

UART Baud Modify
Add GVC Server

Remove GWC Server

Figure 3-21 GVC
W GVC ? hod

IF: [127.0.0.1 |

Port:  |36548 |

cone

IP: IP address of the remote server.
Port: Port on which the remote server is listening.

Connect: Connect to the remote server.

Cancel: Cancel the operation and exit the page.

After clicking "Connect," if the connection is successful, a success
screen as shown in Figure 3-22 will appear.

Figure 3-22 Connection Succeed

<

Output
Info Connected to gve server 192.168.31.92:36548
Info Cast 0.0 sscond(s)

If the connection fails, an error screen as shown in Figure 3-23 will appear.
Figure 3-23 Connection Failed

Info Job quiting.
Error Failed to connected to remote server 192,168.31.94:36548
Info Cost 3.0 second(s)

3. After a successful connection, all remote operations are identical to
local operations. The only difference is that remote debugging
information will be printed for distinction.

SUG502-2.5E 34(57)




3 Programming Download Flow 3.14 Remote Configuration and Programming

Figure 3-24 Remote Operation Output

Info Utilizing GVC for remote debugging

Into Target Cable: Gown USE Cable(FTZCH]/0/8182/null@2MHz
Info Target Device: GWI1N-4B(0x11003818)

Info Operation "Reprogram” for device#1...

Info Finished.

Info Cost 0.22 second(s)

4. After completing the operation, navigate to the "Tools" menu and select
the "Remove GVC Server" option. Click it to exit the remote
configuration mode.

Figure 3-25 Exit Remote Configuration Mode

Info Disonnected from remote server
Info Cost 0.0 second(s)

Table 3-3 Reference Table for Device and Remote Programming Function

Device Function

GWI1N-1 'Read Device Codes'
GWI1N-1S 'Read User Code'
GWI1N-4 'Read Status Register’
GWI1INSER-4C | "Reprogram”
GWI1NR-4 "SRAM Erase"

'SRAM Program'

'SRAM Program JTAG 1149’

‘embFlash Erase Only'

‘embFlash Erase,Program'

‘embFlash Erase,Program,Verify'

‘exFlash Erase,Program thru GAO-Bridge'
‘exFlash Erase,Program,Verify thru GAO-Bridge'
‘exFlash C Bin Erase,Program thru GAO-Bridge'
‘exFlash C Bin Erase,Program,Verify thru GAO-Bridge'
‘exFlash Bulk Erase thru GAO-Bridge'

‘exFlash Verify thru GAO-Bridge'

‘exFlash Erase,Program'

‘exFlash Erase,Program,Verify'

‘exFlash C Bin Erase,Program'’

‘exFlash C Bin Erase,Program,Verify'

‘exFlash Background Erase,Program'

‘exFlash Background Erase,Program,Verify'
‘exFlash Bulk Erase'

‘exFlash Verify'

GWI1N-1P5 'Read Device Codes'
GWI1N-1P5B 'Read User Code'
GWI1N-1P5C 'Read Status Register’

GW1N-2 "Reprogram"
GW1N-2B "SRAM Erase"
GWI1N-2C 'SRAM Program'
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Device Function
GW1N-4D 'SRAM Program JTAG 1149’
GW1N-4B ‘embFlash Background Erase Only '
GW1N-9 ‘embFlash Background Erase,Program’
GW1N-9C ‘embFlash Background Erase,Program,Verify'
GWINZ-1 ‘embFlash Erase Only'. 'embFlash Erase,Program’
GWI1NZ-1C ‘embFlash Erase,Program,Verify'
GW1NZ-2B 'exFlash Erase,Program thru GAO-Bridge'
GW1NZ-2C ‘exFlash Erase,Program,Verify thru GAO-Bridge'
GWINS-4 'exFlash C Bin Erase,Program thru GAO-Bridge'
GWINS-4C ‘exFlash C Bin Erase,Program,Verify thru GAO-Bridge' 'exFlash
GW1NSR-4 Bulk Erase thru GAO-Bridge'
GW1NSR-4C ‘exFlash Verify thru GAO-Bridge'
GWI1NRF-4B ‘exFlash Erase,Program’
GWI1NR-2 ‘exFlash Erase,Program,Verify'
GW1NR-2B ‘exFlash C Bin Erase,Program'’
GWI1NR-2C ‘exFlash C Bin Erase,Program,Verify'
GWI1NR-4D ‘exFlash Background Erase,Program'’
GWI1NR-4B ‘exFlash Background Erase,Program,Verify'
GW1NR-9 ‘exFlash Bulk Erase'
GW1NR-9C ‘exFlash Verify'
GW1AN-9A 'Read Device Codes'
GW2AN-9X 'Read User Code'
GW2AN-18X 'Read Status Register’
"Reprogram”
"SRAM Erase"
'SRAM Program'
'SRAM Program JTAG 1149’
'sFlash Erase,Program,Verify thru GAO-Bridge'
'sFlash Background Erase,Program,Verify thru GAO-Bridge'
'sFlash Erase,Program'
' sFlash Erase,Program,Verify'
'sFlash Background Erase,Program’
'sFlash Background Erase,Program,Verify'
'sFlash Bulk Erase'. 'sFlash Verify Only'
GW2A-55 'Read Device Codes'
GW2A-55C 'Read User Code'
GW2A-18 'Read Status Register
GW2A-18C "Reprogram"
GW2AN-55C "SRAM Erase". 'SRAM Program'
GW2AR-18 'SRAM Program JTAG 1149’
GW2AR-18C ‘exFlash Erase,Program thru GAO-Bridge'
GW2ANR-18C | 'exFlash Erase,Program,Verify thru GAO-Bridge'

‘exFlash C Bin Erase,Program thru GAO-Bridge'

‘exFlash C Bin Erase,Program,Verify thru GAO-Bridge' 'exFlash
Bulk Erase thru GAO-Bridge'

‘exFlash Verify thru GAO-Bridge'
‘exFlash Erase,Program’
‘exFlash Erase,Program,Verify'
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3.15 File Conversion Function

Device Function
‘exFlash C Bin Erase,Program'’
‘exFlash C Bin Erase,Program,Verify'
‘exFlash Background Erase,Program’
‘exFlash Background Erase,Program,Verify'
‘exFlash Bulk Erase'
‘exFlash Verify'

GW5AT-15A '‘Read Device Codes'

GW5AT-15B 'Read User Code'

GW5AT-60B 'Read Status Register’

GW5AT-60ES "Reprogram"

GWH5AT-75B "SRAM Erase"

GW5AT-75C 'SRAM Program'

GWH5AT-138B 'SRAM Program JTAG 1149

GWA5AT-138C ‘exFlash Erase,Program thru GAO-Bridge Arora V'

GW5AST-138B

GWb5AST-138C
GWS5AS-25A

GW5AS-25B
GW5AS-138B
GW5AS-138C
GW5A-60B
GW5A-25A
GW5A-25B
GW5A-138B
GW5A-138C
GW5AR-25A
GW5AR-25B
GW5ART-15A
GW5ART-15B
GW5ANT-15A
GW5ANRT-15A

‘exFlash Erase,Program,Verify thru GAO-Bridge Arora V'
‘exFlash Verify thru GAO-Bridge Arora V'

‘exFlash Erase,Program Arora V'

‘exFlash Erase,Program,Verify Arora V'

‘exFlash C Bin Erase,Program Arora V'

‘exFlash C Bin Erase,Program,Verify Arora V'

‘exFlash Bulk Erase Arora V'

‘exFlash Verify Arora V'

Note!

When using GAO-Bridge to operate the external Flash, there is no need to specifically set

the mode pin.

3.15 File Conversion Function

The file conversion function is designed to help users easily convert
between different file formats. Open “Gowin Files Management” dialog box

SUG502-2.5E

via the menu bar by selecting "Tools > Gowin Files Management", as

shown in Figure 3-26.
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3 Programming Download Flow 3.16 Bitstream File Merging Function

Figure 3-26 File Conversion Interface

i il

W
Operation: |Append GWINS4C M3 Core Filef. bin) to a BitStreamFilef. fs) w
#dd File(s) | |ComvertMerze

® Operation: Used to select the type of input file to be operated on, as
well as the target file type for conversion.

® Clear: Used to clear all files listed in the file box.
® Add File(s): Used to select the input file type.
® Convert/Merge: Used to execute the file conversion operation.

3.16 Bitstream File Merging Function

It supports merging multiple bitstream files (.fs or .bin ) into a
single .bin file based on specified starting addresses. Open the "(SPI Flash)
Files Appending/Merging Tool" dialog box by selecting "Tools > Files
Appending/Merging Tool" from the menu bar, as shown in Figure 3-27.

Figure 3-27 Bitstream File Merging Interface

¥ (SPI Flash) Files Appending/Merging Toal ? d
Append New File:
File: |E: /£ile/GH1H-4E/GH1N~4B_read. f5
hddress Start:
Append
Files:
Files Address Start
1 E:/file/GW1N-4B/GWIN-4B led.fs 0x0000000
2 E:/file/GWIN-4B/GW1N-4B _read.fs Ox4000000
Clear ALl

® File(...): Used to select an .fs or a .bin file. Its address will be displayed
in the text box.

® Address Start: Used to specify the start address.
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3 Programming Download Flow 3.17 Log Viewer Function

® Append: Used to add the specified .fs or .bin file and address to the list
below.

® Save As...: Used to convert each .fs file in the list to .bin format and
write them sequentially into a new .bin file based on the specified
addresses.

® Clear All: Used to clear all data from the list.

3.17 Log Viewer Function

During software operation, if the message bar displays “Error Found,”
it indicates a runtime error has occurred. Use the log viewer to obtain
detailed error information for troubleshooting. Open the “Log Viewer” dialog
box via the menu bar by selecting "Tools > Log Viewer", as shown in Figure
3-28.

Figure 3-28 Log Viewer Interface

® query: Used to search for xx.log files and display the results in the
dropdown list on the left for quick selection.

® save as: Used to save all log information below into a new file.
® quit: Exit the page.
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3 Programming Download Flow 3.18 Baud Rate Modification Function

3.18 Baud Rate Modification Function

It supports modifying the UART baud rate. Open the "Uart Baud
Modify" dialog box via the menu bar by selecting "Tools > Uart Baud
Modify", as shown in Figure 3-29.

Figure 3-29 Baud Rate Modification Interface

W Uart Baud Modify ? *
Baud: | 9600 v
I Save I Cancel

® Save: Save the modified baud rate.
® Cancel: Cancel the current operation and exit the page.

3.19 Interface Theme Switching

The software supports switching the interface theme between Classic
and Dark modes. Select "Tools > Theme" from the menu bar to switch to
the desired background, as shown in Figure 3-30.

® (Classic: Standard mode
® Dark: Dark mode

Figure 3-30 Theme Switching
File Edit | Tools About

. 7 Gowin Files Management Set Ame
— | Files Appending/Merging Tool :
Enable , Cperation
Log Viewer
1 ¢ Analyzer Status Viewer Bypass

UART Baud Maodify

Add GVC Server

Femove GVC Server

Theme L Classic
GWIN MFG Fix Dark

Note!
The software must be restarted for the changes to take effect.
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4 Programmer_cli Programming Download Flow 4.1 Preview and Help

4 Programmer_cli Programming
Download Flow

4.1 Preview and Help

Open the programmer_cli tool in CMD. When no parameters are used,
a brief help description will be prompted, and no device specified will also
be prompted.

Figure 4-1 Open programmer_cli in CMD

BEX Ch\Windows\System32\cmd.exe — O b

5 history?

Use the parameter —help to get more help information.
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Figure 4-2 Help Information

owin FPGA Programmer command-line interface. Version V1.9, 10,03 (64-bit) build(41017);
opyrizht (C) 2014-2024 Gowin Semiconductor Corporation

optional arguments:
-h, --help show this help messaze and exlt
——device <Wxx-xz>, -d <GWzz-x>
Define a GOWIN FPGA device from:
GWIAN-1C GW1AN-94 GWIN-1 GWIN-1P5
GWIN-1PEE GWIN-1PEC GWIN-15 GWIN-2
GWIN-2B GWIN-2C GWIN-4 GW1N-4B
GW1N-4D GW1N-9 GWIN-9C GW1NR-2
GWINE-2B GWINE-2C GWINE-4 GWINE-4B
GWINE-4D GWINE-9 GWINR-9C GWINEF-4B
GWINS-4 GWINS-4C GWINSER-4C GWINSRE-4
GWINER-42 GWINZ-1 GWINZ-1C GW1NZ-Z2B
GWINZ-2C GW2A-18 GW2A-18C GW2A-G55
GWZA-55C GW2AN-18X GW2AN-55C GW2AN-9X
GWZANR-18C GW2AR-18 GW2AR-18C GWHA-135B
GWEA-138C GWEBA-2BA GWBA-Z2BBE GWRANRT-1B4
GWEANT-154A GWBAR-ZEA GWBAR-ZEE GWBART-154
GWEAS-138D GWHAS-138C GWOAS-254 GWOAS-Z5B
GWEAST-138B GWEAST-138C GWLAT-138 GWLAT-138B
GWEAT-138C GWBAT-154A GWEAT-GOB GWEAT-GOES
GWEAT-7EE GWEAT-TRC
-—gperation_index <int», --run <int>, -r <int>
Read Device Codes;
Reprogram;
SEAN Program;
SEAN Read:
SEAN Program and Verify;
embFlash Erase, Program;
embFlash Erase, Program, Verify;
embFlash Erase Only;
exFlash Erase, Program;
exflash Erase, Program Verify;
: exflash Bulk Erase;
: exflash Verify;
: exFlash Erase, Progzram in bscan:
: exflash Erase, Frogram Verify in bscan;
: exflash Bulk Erase in bscan;
: exflash Verify in bscan;
: SRAN Program JTAG 1149;
: SEAN Program, Verify JTAG 1149
i bedl read;
: embFlash 2nd Erase, Program;
: embFlash 2nd Erase, Program, Verify;
: embFlash 2nd Erase Only;
: -F-:
: Connect to JTAG of NCTU;
: SEAN Erase;
: Authentication Code Frase, Program, Verify;
: Authentication Code Eead:
: Firmware Erase, Program Securely:
: Firmware Erase Onlv;
: Firmware Erase, Program;
: Firmware Erase, Program, Verify;
: exFlash C Bin Erase, Program;
: exflash C Bin FErase, Program, Verify;
: -E-;
: NFG Write iRef;
: C5R File Erase, Program, Verify,
: exFlash Erase, Program thru GAO-Bridze;
: exflash Erase, Program Verifyv thru GAO-Bridze:

SO0 =] O T e LD RO T

10
11
12
13
14
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4 Programmer_cli Programming Download Flow 4.2 Scan USB Cable Device

le
number of
tion

-uid UID,

t the U
2d gold

4.2 Scan USB Cable Device

Scan and display the connected USB Cable information.
Use programmer_cli.exe --scan-cables
Figure 4-3 Scan USB Cable Device

location 1) (SN G

® Gowin USB Cable (FT2CH) is the cable type.
® /0/is the channel number.
® 99091 is the USB location information.
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4 Programmer_cli Programming Download Flow 4.3 Specify USB Cable Type and Port

® /GW20LCRZ is the USB Cable UID.
® (USB location:99091) (SN: GW20LCRZ) is the description information.

4.3 Specify USB Cable Type and Port

When scanning or configuring FPGA, you can specify the USB Cable
type using the parameter "--cable-index". When --cable-index is 0, the
cable type is Gowin USB Cable (GWU2X); when --cable-index is 1, the
cable type is Gowin USB Cable (FT2CH), and so on; and --cable-index is 1
by default.

When using a multi-port cable, such as an FTDI cable, there will be
multiple ports to choose. You can use the parameter "--channel" to specify
the port, and the value of -channel is 0 by default; the help information is as
follows:

Figure 4-4 Help Information

y works for Gowin USB Cable (FT2CH)

er priority than le, default ca

4.4 Specify USB Cable Location or UID

When using multiple USB Cables, you can specify the USB port
location or Cable UID to confirm a USB Cable device, and the help
information is as follows:

Figure 4-5 Help Information

—location <int’ Define location numt

ill open the corresponding cable

—uid UID, —unique-id UID

Define Unique—ID of
when use th
Defe £
Will ignore —locs:

4.5 Scan FPGA Device

Scan the device with the following instruction.

programmer_cli.exe —scan
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Figure 4-6 Scan FPGA Device

A Programmerbin: ammer_cli. exe can

: Gowin USE Cable(FT2CH) /0/None/rul1@2. EMHz
nIio.
Familyvw: GWINEF ) )
Mam GWINE-4D GW1N-4B GWINE-4B GWINEF-4B  (One of them)

4.6 Specify Programmer Operation Mode

Use the parameter "--operation_index" or "--run" or "-r" to specify the
operation mode, such as SRAM, Flash configuration, etc. The help
information is as follows:

Figure 4-7 Help Information
—operation_index <int>, —run -

1 in bscan;
am, V in bscan;

Erase, Program;
[ am, Verify;

ram, Verify;
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SUG502-2.5E

When configuring the FPGA, use the parameter "--device" to specify
FPGA Device, and the help information is as follows:

Figure 4-8 Help Information

Wxx—x>, —d <Gl

—device <G

You can use the following command formats to configure SRAM or
Flash:

programmer_cli.exe --device <GWxx-x> --run <int> --fsFile
<bitstream.fs> --cable-index <int> --location <int> --uid <UID>
--chain_index <int> --chain_size <int> --chain_ir <string> --frequency
<string>

® --frequency is used to specify the JTAG frequency, currently only
applicable to FTDI Cable; U2X Cable frequency is fixed at 1.33MHz.

® --chain_index <int> --chain_size <int> --chain_ir <string> can be used
in conjunction to specify the location of the target device in the daisy
chain.

- --chain_index <int> is used to specify the position of the target device
in the daisy chain. For example: --chain_index n indicates selecting the
nth device, where n refers to the (n+1)th device.

- --chain_size <int> is used to indicate the total number of devices in the
daisy chain. For example: --chain_size n indicates the total number of
devices in the daisy chain is n.

- --chain_ir <string> is used to specify the IR length in the JTAG state
machine in this daisy chain. For example: --chain_ir 8,8 indicates that
the IR length for both devices in this daisy chain is 8 (defaults to 8 if not
specified).

--location is used to specify the USB port where the target device is
located, and the priority is higher than the UID.

--uid is used to specify the USB Cable used by the target device.
--cable-index <int> is used to specify the USB Cable type.
--fsFile <bitstream.fs> is used to specify the bitstream file path.

--run <int> and --operation_index are used to specify the execution
mode.
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® --device <GWxx-x> is used to specify the target device name,
case-sensitive.

4.7 Configure SRAM

FPGA SRAM can be configured by specifying a bitstream file, the
target device, and the SRAM configuration mode. For example:

Configure SRAM Program; the "SRAM Program” value in the
--operation_index parameter is 2, so the operation command is as follows:

programmer_cli.exe --device <GWxx-x> --run <int> --fsFile
<bitstream.fs> --cable-index <int> --location <int>

Among them, --cable-index and --location have default values when
they are specified, and they can be omitted.

An example is as follows:
programmer_cli.exe --device GW1N-4B --run 2 --fsFile d:\bitstream.fs
--cable-index 1

Figure 4-9 SRAM Configuration Example

GYIN-4B -—run 2 --fsFile d:‘\bitstream fs --cable-index 1

fo

[Hes s

The parameter meanings are as follows:

® --device GW1N-4B is used to specify the target FPGA device, and the
device name will be printed when scanning.

® -fsFile d:\bitstream.fs is used to specify the bitstream file
d:\bitstream.fs.

® --cable-index 1 is used to specify the USB Cable as "Gowin USB
Cable (FT2CH)".

Table 4-1 SRAM Function Configuration Index

Index Operation Description
0 Read Device Codes Read the FPGA device codes,
including IDCode, UserCode, and
StatusCode.
Reprogram Reboot the device.
SRAM Program Configure the SRAM.
4 SRAM Program and Verify Configure the SRAM and verify it.
16 SRAM Program JTAG 1149 JTAG raw data programming mode.
CRC check, nor encrypted or
compressed bitstream files are not
supported.
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Index Operation Description

17 SRAM Program,Verify JTAG Configure the SRAM in raw data mode
1149 and verify it.

24 SRAM Erase Erase SRAM data.

73 Read User Code Read the device User Code.

74 Read Status Register Read the device Status Code.

4.8 Configure Embedded Flash of LittleBee Family
4.8.1 Configure Flash Only

An example of programming Flash is as follows:

programmer_cli --run 5 --fsFile d:\bitstream.fs --device GW1N-4B
--cable-index 1

Figure 4-10 Embedded Flash Programming of LittleBee Family Example

GWIN-4B --run 5 --fsFile d:Vbitstream fs --—cable-index 1

. F '
CHt A AR
R ]

cand(s)

Table 4-2 Function Configuration Index for LittleBee Family

Index Operation Description
5 embFlash Erase,Program Erase the embedded Flash first, and
then write the data.
6 embFlash Erase the embedded Flash first, then
Erase,Program,Verify write the data and verify it.
7 embFlash Erase Only Erase the embedded Flash only
70 embFlash Background Background programming; erase the
Erase,Program embedded Flash first, and then write
the data.
71 embFlash Background Background programming; erase the
Erase,Program,Verify embedded Flash first, then write the
data and verify it.
72 embFlash Background Erase Background programming; erase the
Only embedded Flash only.

4.8.2 Configure Flash and UserFlash Initialization File

Use the parameter "--fiFile userflash.fi” to specify UserFlash
initialization file, and configure UserFlash at the same time when
programming Flash, for example:

programmer_cli --run 5 --fsFile d:\bitstream.fs --device GW1N-4B
--cable-index 1
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4.9 Configure External SPI Flash

4.9 Configure External SPI Flash
4.9.1 External Flash Programming of LittleBee Family, GW2A(R) and

GWB3A Devices

By configuring parameters, it is possible to program the external Flash
of LittleBee family, GW2A(R), and GW3A devices. An example is shown

below.

programmer_cli --run 36 --fsFile d:\bitstream.fs --device GW1N-4B
--cable-index 1

Figure 4-11 External Flash Programming of LittleBee Family Example

VGWIN-4B, f5 -d GWIN-4B —-—cable-index 1

SUG502-2.5E

Table 4-3 Function Configuration Index for LittleBee Family and GW2A(R)

Devices
Index Operation Description
8 exFlash Erase,Program Erase the external Flash first, then write
the data.
9 exFlash Erase,Program,Verify | Erase the external Flash first, then
write the data and verify it.
10 exFlash Bulk Erase Erase the external Flash data
11 exFlash Verify Verify the external Flash data
12 exFlash Erase,Program in Use bscan mode to erase the external
bscan Flash first, then write the data.
13 exFlash Erase,Program,Verify | Use bscan mode to erase the external
in bscan Flash first, then write the data and
verify it.
14 exFlash Bulk Erase in bscan Use bscan mode to erase the external
Flash data
15 exFlash Verify in bscan Use bscan mode to verify the external
Flash data
31 exFlash C Bin Erase,Program | Erase the external Flash first, then write
the RISC-V bin file to the external
Flash.
32 exFlash C Bin Erase the external Flash first, then write
Erase,Program,Verify the RISC-V bin file to the external Flash
and verify it.
36 exFlash Erase,Program thru Use the GAO-Bridge mode to erase the
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4.9 Configure External SPI Flash

Index Operation Description
GAO-Bridge external Flash first, then write the data.
37 exFlash Erase,Program,Verify | Use the GAO-Bridge mode to erase the
thru GAO-Bridge external Flash first, then write the data
and verify it.
38 exFlash C Bin Erase,Program | Use the GAO-Bridge mode to erase the
thru GAO-Bridge external Flash first, then write the
RISC-V bin file.
39 exFlash C Bin Use the GAO-Bridge mode to erase the

Erase,Program,Verify thru
GAO-Bridge

external Flash first, then write the
RISC-V bin file and verify it.

4.9.2 Sipped Flash Programming

SUG502-2.5E

Configuration of the sipped Flash can be classified into two categories

according to the device characteristics:

GW1AN-3A/GW1AN-5A/GW2AN-9X/GW2AN-18X

By configuring parameters, it is possible to program the sipped Flash.
An example is shown below.

programmer_cli --run 44 --fsFile d:\bitstream.fs --device GW2AN-9X --

Figure 4-12 Example for Sipped Flash Programming of GW2AN-9X Devices

015

BERRERRSRE R R RRAE] 100K

-—fsFile E:\file)

Table 4-4 Device Function Configuration Index

Index Operation Description
44 sFlash Erase,Program Erase the sipped Flash, then write the
data.
45 sFlash Erase,Program,Verify Erase the sipped Flash, then write the
data and verify it.
46 sFlash Verify Only Verify the sipped Flash data
47 sFlash Bulk Erase Erase the sipped Flash data
48 sFlash Background Background programming; erase the
Erase,Program sipped Flash, then write the data.
49 sFlash Background Background programming; erase the
Erase,Program,Verify sipped Flash, then write the data and
verify it.
50 sFlash Erase,Program,Verify Use the GAO-Bridge mode to erase the

thru GAO-Bridge

sipped Flash, then write the data and
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4.9 Configure External SPI Flash

Index Operation Description

verify it.

63 sFlash Background Establish a bridge from JTAG to SPI,
Erase,Program,Verify thru and in the background programming
GAO-Bridge mode, erase the sipped Flash, then

write the data and verify it.

64 sFlash Bulk Erase in bscan Use bscan mode to erase the sipped

Flash data
65 sFlash Erase,Program in Use bscan mode to erase the sipped

bscan

Flash data, then write the data.

GW1AN-1SA/GW1AN-1C/GW2ANR-18C/GW2AN-55C

By configuring parameters, it is possible to program the sipped Flash.
An example is shown below.

programmer_cli --run 36 --fsFile d:\bitstream.fs --device
GW2ANR-18C --cable-index 1

Figure 4-13 Example for Sipped Flash Programming of GW2AN-18C Devices

rammer_cli —-run 36 --fsFile d:lbitstream fs --device

SUG502-2.5E

Table 4-5 Device Function Configuration Index

Index Operation Description
8 exFlash Erase,Program Erase the sipped Flash, then write the
data
9 exFlash Erase,Program,Verify | Erase the sipped Flash, then write the
data and verify it.
10 exFlash Bulk Erase Erase the sipped Flash data
11 exFlash Verify Verify the sipped Flash data
12 exFlash Erase,Program in Use bscan mode to first erase the
bscan sipped Flash, then write data.
13 exFlash Erase,Program,Verify | Use bscan mode to first erase the
in bscan sipped Flash, then write data and verify
it.
14 exFlash Bulk Erase in bscan Use bscan mode to erase the sipped
Flash
15 exFlash Verify in bscan Use bscan mode to verify the sipped

Flash
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4.9 Configure External SPI Flash

Index Operation Description
31 exFlash C Bin Erase,Program | Erase the sipped Flash first, then write
the RISC-V binary file into the sipped
Flash.
32 exFlash C Bin Erase the sipped Flash first, then write
Erase,Program,Verify the RISC-V binary file into the sipped
Flash and verify it.
36 exFlash Erase,Program thru Use GAO-Bridge mode to first erase
GAO-Bridge the sipped Flash, then write the data.
37 exFlash Erase,Program,Verify | Use GAO-Bridge mode to first erase
thru GAO-Bridge the sipped Flash, then write the data
and verify it.
38 exFlash C Bin Erase,Program | Use GAO-Bridge mode to first erase
thru GAO-Bridge the sipped Flash, then write the RISC-V
binary file.
39 exFlash C Bin Use GAO-Bridge mode to first erase
Erase,Program,Verify thru the sipped Flash, then write the RISC-V
GAO-Bridge binary file and verify it.

4.9.3 External Flash Programming of Arora V Devices

By configuring parameters, it is possible to program the external Flash
of Aora V devices. An example is shown below.

programmer_cli --run 53 --fsFile d:\bitstream.fs --device GW5A-25A
Figure 4-14 External Flash Programming of Arora V Devices Example

mmerl. 9. 11, 01 Alpha. Win64\Programmer ogrammer_cli. exe -d GWEA

7
[ausRaanaas g ass gyl 100%
) tarts from 0.
T [HRRHRHE SRR AR 100Y
1 . e

sta
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Table 4-6 Function Configuration Index for Arora V Devices

Index Operation Description

52 exFlash Bulk Erase Arora V Erase the external Flash

53 exFlash Erase,Program Arora | Erase the external Flash first, then write
v the data.

54 exFlash Erase,Program,Verify | Erase the external Flash first, then write
Arora V the data and verify.

55 exFlash C Bin Erase,Program Erase the external Flash first, then write
Arora V the RISC-V bin file.

56 exFlash C Bin Erase the external | Flash first, then
Erase,Program,Verify Arora V | write the RISC-V bin file and verify.

66 exFlash Verify Arora V Verify the external Flash data

53(57)




4 Programmer_cli Programming Download Flow 4.10 Configure 12C

Index Operation Description

67 exFlash Verify thru Use the GAO-Bridge mode to verify the
GAO-Bridge Arora V external Flash data.

68 exFlash Erase,Program thru Use the GAO-Bridge mode to erase the
GAO-Bridge Arora V external Flash and write the data.

69 exFlash Erase,Program,Verify | Use the GAO-Bridge mode to erase the
thru GAO-Bridge Arora V external Flash, write the data and verify.

4.10 Configure 12C

Configure the FPGA using the 12C configuration mode. An example is
shown below:

programmer_cli --run 57 --fsFile d:\bitstream.fs --device GW2AN-9X
Figure 4-15 I2C Configuration Example

ammerl. 9. 11. 01 &lpha. ¥inf4\Prozrammer’, grammer_cli.exe -d GWZ2A

or e

I o Aevice
HHUHHHHRH AR AR
IHz for IZ2C

Table 4-7 Function Configuration Index for 12C

Index Operation Description

57 I12C Program SRAM Configure SRAM
58 I12C Program Flash Configure Flash
59 I12C Erase Flash Only Erase Flash data

4.11 MSPI 2nd Boot Address Operation

By configuring the parameters, users can perform read and write
operations on the Golden Image address of Arora V devices. The address
range is from 0x000000 to 0xFO0000.

--read-golden-addr: Read the Golden Image address

--save-golden-addr: Write the Golden Image address

--golden-addr: The Golden Image address

A read example is shown below:

programmer_cli --read-golden-addr -d GW5A-25A
Figure 4-16 MSPI 2nd Boot Address Operation Example

A den-addr -d ':}]llJEA“‘A—EEA“a
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A write example is shown below:

programmer_cli --save-golden-addr —golden-addr OxFO0000 -d
GW5A-25A

Figure 4-17 MSPI 2nd Boot Address Operation Example

rammer 1. 9. ST ammeT Y,

4.12 Remote Configuration and Programming

By configuring the parameters, remote configuration and programming
can be performed. For the required setup, refer to Section 3.14 Remote
Configuration and Programming.

--gvc: Set the remote IP address and port (format:
XXX XXX XXX XXX XXXX)

For example:
programmer_cli --gvc 192.168.31.92:36548 -d GW5A-25A

Figure 4-18 Remote Configuration and Programming Example

rammer 1. 9. 11. 02, Wink grammer, rammer_cli.exe ——gvce 19

4.13 Device Security

By configuring the parameters, the decryption key for the bitstream file
can be written into the FPGA. This function supports both plaintext key
writing and encrypted key file writing.

--key: Plaintext product key

--keyread: Read the plaintext product key

--keywrite: Write the plaintext product key

--keywritefile: Write the product key from an encrypted file
--keyFile: Encrypted key file

For example:

programmer_cli --keyread -d GW5A-25A
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Figure 4-19 Device Security Example

grammer_cli.exe --keyread -d GWBA-2BA

4,14 Create an SVF File

By configuring the parameters, the tool supports generating an SVF
file from an FS file.

--svfcreate: Create an SVF file
--svf_frequency: Specify the SVF file frequency
For example:

programmer_cli.exe --svfcreate --svf_frequency 2.5 -r 2 --fsFile
E:\file\GW5A-25\GW5AT-25A fs -d GW5A-25A

Figure 4-20 Creating an SVF File Example

4.15 File Conversion Function

By configuring the parameters, mutual conversion between different
file formats can be performed.

--filestransform: Execute the file conversion operation

--files: Specify the files to be converted; multiple files are separated by
commas

For example:

programmer_cli.exe --filestransform 2 --files
E:\file\GW5A-25\GW5AT-25A fs

Figure 4-21 File Conversion Function Example

srammer_cli. exe —-filestransform 2 —-files E:\file

4.16 12C Slave Address Operation

By configuring the parameters, read and write operations on the 12C
Slave address can be performed. Currently, this operation only supports
devices GW2AN-18X and GW2AN-9X.

--read-otp-addr: Read the 12C Slave address
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--save-otp-addr: Write the I12C Slave address
--i2c-addr: Specify the 12C Slave address

For example:

programmer_cli.exe —read-otp-addr —.d GW2AN-9X
Figure 4-22 12C Slave Address Operation Example
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