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1. Overview

This document will use Embedded Studio as IDE to develop embedded software on the FPGA
evaluation board (called Hummingbird Evaluation Kit) with Debugger hardware (called

Hummingbird Debugger Kit).

1.1. Introduction of Embedded Studio

SEGGER Embedded Studio (SES for short) developed by SEGGER Company, is a well-known

Integrated Development Environment (IDE) for embedded software development.

SES has professional source code development and compilation user interface, powerful

debugging features (equipped with famous J-Link).

SES is free for non-commercial usage, with stable cross platform compatibility and flexible

configurations.

1.2. Installation of Embedded Studio and Setup for Nuclei

For the detailed installation steps of SES and how to set up the tool chain for Nuclei, please refer
to the “Download” page of Nuclei website (http://www.nucleus.com/download.php) to
download <Nuclei_SES_IDE_ Installation.pdf>.

Note: Make sure the software installation path must be in English.

1.3. Introduction of Hummingbird Evaluation Kit

Nuclei have customized a FPGA evaluation board, called Hummingbird Evaluation Kit as shown

in Figure 1-1. This FPGA board can be used as the SoC prototype board directly:

B If the FPGA have been pre-burned (programmed) with “Nuclei evaluation SoC”, this
board can be worked as a SoC prototype directly. Since the board has been designed

with buttons and extended ports names in line with the SoC GPIO pin name, the

Page 5



O L3 53
NUCLEI

embedded software engineers can directly use this board without knowing any FPGA

hardware knowledge.

B To easy the writing, the “Nuclei evaluation SoC” will be shorted as “the SoC” in this

document thereby.

B For the detailed introduction of the Hummingbird Evaluation Kit, please refer to the
“Development Boards” page of Nuclei website
(http://www.nucleisys.com/developboard.php) to download
<Nuclei_ FPGA_DebugKit_Intro.pdf>.

iy ol
QHIEEEEE
HUMMINGBIRD
1
- | !
f
- -@

Wl | T ys 15
) uussscussn

L
fl

Figure 1-1 Hummingbird Evaluation Kit

1.4. Introduction of Hummingbird Debugger Kit

Nuclei have customized a Debugger hardware (called Hummingbird Debugger Kit), as shown in

Page 6



O L3 53
NUCLEI

Figure 1-2, which can be used to debug the RISC-V core in FPGA prototype or in real chip.

B  For the detailed introduction of the Hummingbird Debugger Kit, please refer to the
“Development Boards” page of Nuclei website
(http://www.nucleisys.com/developboard.php) to download
<Nuclei_FPGA_DebugKit_Intro.pdf>.

Debugger Kit
Mcu_Tol

Figure 1-2 Hummingbird Debugger Kit
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2. Create Project

2.1. Overview

There are two ways to create a new project in SES:
B Import project directly from existing project:

® This is the most common way to create a new project. For example, user A can
directly package an existing project; thereafter it can be easily shared and spread.
User B can simply import the project on another computer, so as to use it, develop it

or create a new project based on it.
B Create project manually without template:

® This is the most tedious way to create a new project. It requires manual setting of
options and paths. Because this way is inconvenient, it is seldom used in practical
works. However, by explanations of this way, users can learn how to set various

options and paths in details.

These two ways are described at follows.

2.2, Import Project Directly from Existing Project

This section will introduce how to use SES to create a new project by directly importing from an

existing project.

This document takes demo-eclic as an example. The project package can be downloaded from
Github (https://github.com/riscv-mcu/ses_nuclei_sdk_projects) as depicted in Figure 2-1. Note:

this project is for demonstration, for more other examples you can contact Nuclei.
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[]riscv-mcu / ses_nuclei_sdk_projects @watch~ 0 Jestar 0 | ¥Fork 0
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights
No description, website, or topics provided.
{® 2 commits ¥ 1 branch (1 0 packages € 0 releases 22 1 contributor
Branch: master « New pull request Create new file = Upload files = Find file
Lp WsHelloWorld update Latest commit 3@3@3ed 1 hour ago
B hbird_eval_examples update 1 hour ago
B nuclei-sdk update 1 hour ago
B rvstar_demos update 1 hour ago
I rvstar_quick _start update 1 hour ago
E) README.md Initial commit 1 hour ago

Figure 2-1 Download Project Package on Github

After decompressing the package, the contents are shown in Figure 2-2.

hbird eval examples

nuclei-sdk

Figure 2-2 The Contents of Package

Open the hbird_eval_examples folder, the contents are as shown in Figure 2-3. Please double

click the file which marked in red-box to open SES and import project. If the operation is correct,

the interface in Figure 2-4 will appears. The file structure of the project is shown in the red-box.

Note: Make sure the project path must be in English.

** hbird_eval examples.emProject

[] hbird eval examples.emSession

Figure 2-3 The Contents of the hbird_eval examples Folder
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> hbird_eval_examples - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License

- X
file Edit View Search Navigate Project Buld Debug Target Tools Window Help
Ddemoedic | % % %8 %| 21 & ! 28 clmEe e ee @
Project Explorer =i Sl Dashboard B8 x
Hm M= av|v -
Project Items Code Data
Solution hbird_eval_examples
I Project ‘coremark
T Project ‘demo_eclic”
I Project ‘dhrystone’
I Project ‘freertos_demo’
I Project ‘helloworld
1 Project ‘timer_test’ .
SEGGER Studio
4 [0 Project ‘whetstone’
(1 application 4 files
4 1 nuclei_sdk 43 files
CINMSIS 14 files
150C 29 fles SEGGER Embedded Studio for  Check for Updates Projects [ = Open existing [ 3 Create new
RISC-V version 4.42 available "¢
Today
[ hbird_eval_examples
I v
8 x
Show: |Transcript - % Y% |Output ~ v
Mapping project ucosii_demo -
Mapping project whetstone
Preparing solution ‘hbird_eval_examples’
Preparing project ‘coremark’
Preparing project ‘dhrystone’
Preparing project “freertos_demo’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project ‘ucosii_demo’
Preparing project ‘whetstone’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
v
Disconnected (GDB Server) @ BuiltOK  INS (No editor)

Figure 2-4 File Structure of the Existing Project

The Nuclei Evaluation SoC supports four “Compiling and Downloading” modes, including:

B LM (Compile to run program from ILM);

B FLASH (Compile to run program from FLASH);

B FLASHXIP (Compile to upload program from FLASH and run from ILM).

B DDR(Compile to run program from DDR)

Please refer to document <Nuclei_Eval_SoC_ Intro.pdf> for more information of the Nuclei

Evaluation SoC.

The imported project is already set up in advance. As shown in Figure 2-5, the red-box indicates

the location where user can switch the “Compiling and Downloading” modes.
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@ hbird_eval_examples - SEGGER Embedded Studio for RISC-V V4.52b (64-bit) - Non-Commercial License

- o X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

o x G & X
DDR o o&F o« RS "l + .
GDDR Code Data .
[CFLASH + Functions 390 funcions,
[FLASHIP * _AMOADD Wivolatile int32_t *, int32.1)
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O <E dit Build Configurations..>

* _AMOMAXU Wivolatile uint32 t *, uint32 1)
& _AMOMIN Wivolatile int32_t =, int32_t)

= Project ‘IrEEllUS}{EI‘I"\D . * _AMOMINU_ Wivolatile uint32 UI’;[}Z i}
3 Project helloworld | S EG G E R S t u I O o _AMOOR Wivclatile int32 ¢ *, int32

71 Project ‘dhrystone®

= Projec  hrsad i 9 _AMOSWAP W(voathe 32, ,ni32.0
= Projectucost deme’| » _AMOXOR Wivolatile int32.t %, int32_)
. & _CAS_Wivolatile uint32_t *, uint32_t, uint32_{)
+ 71 Project ‘whetstane’ | »_disable_all_counter)
+ @application 4files | 5 ® _disable_irg]) !
i configh \ SEGGER Embeddad Check for Projects & Open existing ‘_ﬂws.sb\o-njtlydt‘ counterl)
) cpuidcc \ Studio for RISC-V is up to Updates @) e ®_disable minstret_counter()
8 cpuidhh \ date [ Create new « _EBREAK(
Swhetsc \ o _ECALLD
Cinudel sk 43fles |  _ECLIC_ClearPendingIRQIIRGN_Type)
\ Teday  _ECLIC_DisablelRQIRQn Typel
I"L [ hbird_eval_examples ®_ECLIC_EnablelRQ(IRQN Type)
- & _ECLIC_GetCighibits
Select download mode All packages are up to Check for D) rustar_example & _ECLIC_GatCHlIRQ(IRQN_Type)
date Packages @ B  _ECLIC_GetEnablelRQ(IRQN Type)
) _ECLIC GetinfoCtbits)
Yesterday & _ECLIC GetinfoNum()
& _ECLIC_GatlnfoVerd
[3 rvstar_demos & _ECLIC GetlevelRQIRQn Type)
v | e _ECUC Getng
—_—  _ECLIC_GetPendingIRQ(RQN Type)
@3 @M X FCUC GetPrioritylRQIRQN Type)
Show: [Transcript 3| % % | [ - ® _ECLIC GetShvRQIRAN Type)
Loscing slution i eva emples o oject T flesin00e :*E&:zZ:E;f:zf‘lgg':\“‘r’;:‘
" & _ECLIC SetCigNIbitsluint32
Mapping project information 10 projects in 005 o ECLIC SerCHIRQIRON, Type, uinté 1

# _ECLIC Setevell RQ{IRAN_Type, uint8_t)
Preparing sohrtion ‘hisird_eval exarmples’ 10 projects in 005 & _ECLIC SetMth(uint8.1)
" & _ECLIC SetPendinglRQIRQN_Type)
Restoring state from previous session  _ECLIC_SetPriority RQIRQn_Type, uintd_t)
. o _ECLIC_SetShvIRQIRQN Type, uint32. 1)
SEGGER Embedded Studio is ready to use 10 projects in 085 #_ECLIC SelTigIRQ(IRQn Type. uint32 §
Completed * _ECLIC SetVector(IRQn_Type, rv_csr U
& _enable,all_counter)
o _enable_irq)
o _enabile mcyde counterd v
Disconnected (GDB Server] © Buit OK  INS (No editor) 11:44

12 projects/s

Figure 2-5 Switch the Compiling and Downloading Modes

2.3. Manually Create Project without Template

This section describes how to manually create a project in SES.

As described in Section 2.1, this method is very tedious, which needs to manually set various

options and paths. So, it is rarely used in practical work.

This document explains this method in details only to help users understand how to set up

options and paths. For the user just want to quick start, this section can be skipped.

The detailed steps are as follows.

2.3.1. Manually Create Project

B Select "File --> New Project" in the menu bar, as shown in Figure 2-6.
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©» hbird_eval examples - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License
Edit View Search Navigate Project Build Debug Target Tools Window Help

T

SEGGER Embedded Studio for
RISC-V version 4.42 available

SEGGER

Check for Updates

0 New ) “| a5 oo
1 New Blank File Ctrl+K, Ctri+N =B Al o -<rooera
& Open. Ctrl+0 .
&1 Open File From Solution... Alt+Shift+O Vi~
Open Studio Folder... > Ces= Dt
X Close Ctrl+F4
1 New Project... Ctrl+ShiftsN
£ Open Solution, Ctrl+Shift+O
Import Project. 3
5i Close Solution
B Save Ctrl+S
Save As.. Ctrl+K, A
Save Copy Of As... Cirl+K, Y
& Save And Close Ctrl+K, D
@ SaveAll Ctrl+Shift+S
Source Control ,
W Page Setup. Ctrl+K, Shift+P
[& Print Preview. Ctrl+K, Ctrl+P
& Print Ctrl+K, P
Recent Files ’ I
Recent Projects ,
Exit
Bikd Show: [Transeript BRI RA

Mapping project ucosii_demo

Mapping project whetstone

Preparing solution ‘hbird_eval_examples

Preparing project ‘coremark’
Preparing project ‘dhrystone’
Preparing project ‘freertos_demo’

Preparing project ‘helloworld’
Preparing project timer_test’

Output ~

Preparing project ‘ucosii_demo’
Preparing project ‘whetstone’

Restoring state from previous session

Preparing to load data

Loading session data from file
SEGGER Embedded Studio is ready to use

Add or create a new project

Figure 2-6 Create New Project

- X
a8 x
~
Projects l = Open existing H [ Create new
Today
[ hbird_eval_examples
v
m X
~
Disconnected (GDB Server) @ Built OK  INS (No editor)

B Click “New Project” to pop up the window as shown in Figure 2-7, select the first option,

enter the project name and select the folder location, then click next.
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%> SEGGER Embedded Studio for RISC-V V4.40 - New Project X
Select new project template |Search Projects |
i Don't see your device or board? Use the Package Manager to install packages
Description Manufacturer | Board | N
|A C/C++ executable for a RISC-V processor executing from FLASH memaory. Generic Generic RISC-V |
A C/C++ executable for a RISC-V processor executing from RAM memory. Generic Generic RISC-V
An externally built executable for a RISC-V processor. Generic Generic RISC-V

A C/C++ executable for a RISC-V processor executing from FLASH memory (internal tools and external G} Generic
A C/C++ executable for a RISC-V processor executing from RAM memory (internal tools and external GNL Generic

Generic RISC-V
Generic RISC-V

An empty solution. Generic (Standard Projects)

A library project. Generic (Standard Projects)

An object file project. Generic (Standard Projects)

A project for copying files to a target directory. Generic (Standard Projects)

A project for running a custom build when files have changed. Generic (Standard Projects)

ANDEs .
Name: | demo_eclic |
Location: IC:\U sers\24954\Desktop\EmbeddedStdioProjectnuclei_eval\hbird_eval_examples Browse |
Back Next Cancel

Figure 2-7 Project Name and Location

B Select n307 (as an example) as the target device, as shown in Figure 2-8, then click next.
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“» SEGGER Embedded Studio for RISC-V V4.40 - New Project X

@ select Target Device

Search

® 25 .
GigaDevice

< GD32VF103C4T6

® GD32VF103C6TE

@ GD32VF103C8T6

& GD32VF103CBT6

@ GD32VF103R4T6

< GD32VF103R6T6

® GD32VF103R8TE

< GD32VF103RBT6

® GD32VF103T4U6

% GD32VF103T6UB

< GD32VF103T8UG

@ GD32VF103TBUG

< GD32VF103v8T6

® GD32VF103VBT6

Nuclei System

® N101

@ N205

& N207

« N208

<& N305

@ N308

& N605

~

Back Next Cancel

Figure 2-8 Choose Target Device

B Set to add default files, as shown in Figure 2-9. In this step, uncheck all files, and then

click next.

B The new page does not need to be modified. Click “Finish” to finish.
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%> SEGGER Embedded Studio for RISC-V V4.40 - New Project X

@ Select files to add to project

Files:
(Wl SEGGER
O @ setup
O @3 50urce
O (3 system

Import all files and package files

Back Next Cancel

Figure 2-9 Add Default Files

2.3.2. Add the Source Codes for Project

B Please create new folders and add files according to the actual file structure of project

package downloaded in Section 2.2.

B Right click the new project created in the previous section to open the right-click menu,

and select “New Folder”, as shown in Figure 2-10.

® As an example, please create two new folders and name them with “application” and
“nuclei_sdk”, where “application” folder is used to save application codes, and

“nuclei_sdk” folder is used to save Nuclei-SDK.

B Right click the newly created folder and select “Add Existing File” to add files to the

project, as shown in Figure 2-11.

® Note: Please add only the contents under the hbird folder in SoC directory. The final

project directory is shown in Figure 2-12.
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©» demo_eclic - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X
File Edit View Search Navigate Project Build Debug Target Tools Window Help
Ddemoedic = % % ‘& % ) 5| oo
o x 2 x
%t Common =] o < B\ V| =
Praject Items. | Code ‘ Data
Solution ‘demo_eclic’
I Project ‘demo. & Options..
% Build
Rebuild
Clean
Export Build .
SEGGER Studio
@ Link
£ Build Configurations.
21 Add New File..
IZ e SEGGER Embedded Studio for ~ Check for Updates Projects [ & Open existing H [ Create new
ew Folder...
<> OpenSoltioninEditor _ Ci+P,0 RISC-V version 4.42 available ©
Import Package Files. Today
Debug 4 "
hbird_eval_examples
<2 Dependencies.. D - - P
¥ Cut Ctrl+X I e
W copy Ctri+C p @ X
WG Paste Ctrl+V. how: | Transcript ~ % % Output - ~
¢ Rz pping project ucosii_demo A
ae Rename pping project whetstone
Preparing solution ‘hbird_eval_examples’
Preparing project fcoremark’
Preparing project ‘dhrystone’
Preparing project ‘freertos_demo’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project fucosii_demo’
Preparing project ‘whetstone’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
v
Insert a new folder into the project Disconnected (Simulator) @ Built OK  INS (No editor)
. .
Figure 2-10 Add Folder to the Project
©» demo_eclic - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X
File Edit View Search Navigate Project Build Debug Target Tools Window Help
Ddemoedic  ~| @ % & % ELEq HEIEEE
o 2 x
%t Common =] o <P Hq V|- -
Praject Items. | Code ‘ Data
Solution ‘demo_eclic’
4 [ Project ‘demo_eclic’
S application
S nuclei_sdk &' Options
%@ Compile Ctrl+F7
PC-lint (Unit Check) Ctrl+L, Ctrl+P
.
SEGGER Studio
2) Add NewfFile.
[ 5 Add Existing File... ]
43 New Folder..
f_: cut Clr=X SEGGER Embedded Studio for  Check for Updates Projects [ B Open existing H O Create new
Copy Ctrl+C ) K
B paste — RISC-V version 4.42 available O
X Remove Today
@ Rename [3 hbird_eval_examples
I v
@ x
Show: | Transcript ~ Y% Y% Output ~ v
Mapping project ucosii_demo A
Mapping project whetstone
Preparing solution ‘hbird_eval_examples’
Preparing project fcoremark’
Preparing project ‘dhrystone’
Preparing project ‘freertos_demo’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project fucosii_demo’
Preparing project ‘whetstone’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
Add an existing file to the selected project or folder Disconnected (Simulator) @ Built OK  INS (No editor)

Figure 2-11 Add File to the Project
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©» demo_eclic - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License
File Edit View Search Navigate Project Build Debug Target Tools Window Help
Ddemoedic  ~| @ % &= %| 38 = ¢ 4 @ “|maeaa

Project Explorer o0 x| CEEREN

£ Common -2 & o <P |V

Project Items Code Data
Solution ‘demo_eclic’

IEIELE

4 [ Project ‘demo_eclic’
[ application 1 file
4 Q@ nuclei_sdk 43 files
4 EANMSIS 14 files
D nclude 14 files
4 {3S0C 29files
a Qhbird 23files
4 A Board 6files
4 3 hoird_eval 6 files
@ Include 2 files
4+ Q& Source 3files
DGCC 3 files
) openocd_hbird.cfg
4 3 Common 23 files
D Include  &files
a 3 Source 15 files
@ Drivers 2 files
EaGCC 2files
@ Stubs 9 files
&1 hbird_common.c
&)1 systemn_hbird.c

SEGGER

SEGGER Embedded Studio for
RISC-V version 4.42 available

Check for Updates

I

Show: | Transcript -] % % [output -

Mapping project ucosii_demo

Mapping project whetstone

Preparing solution ‘hbird_eval_examples’
Preparing project ‘coremark’

Preparing project ‘dhrystone’

x
Projects l = Open existing H [ Create new
©O
Today
[ hbird_eval_examples
m X

Preparing project
Preparing project
Preparing project
Preparing project
Preparing project

“freertos_demo’
“helloworld’
“timer_test’
‘ucosii_demo’
“whetstone’

Restoring state from previous session
Preparing to load data

Loading session data from file

SEGGER Embedded Studio is ready to use

Disconnected (Simulator) @ Built OK  INS

Figure 2-12 The Structure of the New Project in SES

2.3.3. Set the Compile and Link Options for Project

<

(No editor) a

The Nuclei Evaluation SoC supports four “Compiling and Downloading” modes, including:

B ILM (Compile to run program from ILM);

B FLASH (Compile to run program from FLASH);

B FLASHXIP (Compile to upload program from FLASH and run from ILM).

B DDR(Compile to run program from DDR)

Please refer to document <Nuclei_Eval_SoC_ Intro.pdf> for more information of the Nuclei

Evaluation SoC.

This document takes ILM mode as an example, the setting steps are as follows.

B Select "Project --> Options" in the menu bar to open the project settings pop-up window,

as shown in Figure 2-13.
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B Modify the “Project Type” to “External Built Executable” in the “Build” column, as

shown in Figure 2-14. Click the OK button in the pop-up window to save the settings.

©» demo_eclic - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X
File Edit View Search Navigate | Project | Build Debug Target Tools Window Help
Ddemoedic  ~| @ % ‘& % | Options... Alt=Return | o
B Add NewFile. Ctri+N B x
& Common o a o D Add Existing File. Ctri+p, A A
1 Add New Project.
Project Items
51 Solution ‘demo.ecic 51 Add Existing Project. Ctri+ShiftsD
4 [ Project ‘demo_eclic 5 New Folder...
» (3 application 1 file Set Adtive Project N
4 Qnuclei_sdk 43 files & Build Configurati
" & NMSIS G £ Build Configurations.
» @include 14 files < Dependencies.
4 t3SoC 2ofiles vCs N -
4 Shbird 29files tu Io
4 EBoard 6files O Reload demo_eclic
4 3 hoird_eval 6 files <> Open Solution in Editor Ctrl+P, 0
> @Include 2 files
4 S Source 3files
i j en existin reate new
> BGCC 3files SEGGER Embedded Studio for  Check for Updates Projects = 2e] it [ Creat
openocd_hbird.cfg . K
4 3 Common 23 files RISC-V version 4.42 available O
> Qlnclude &files Today
4 Q@ Source 15 files
> [ Drivers 2 files [ hbird_eval_examples
» EGCC 2files I
> [ Stubs 9 files v
£ hbird_common.c @ x
£ system_hbird.c -
Show: Transcript v Y % Output ~ v
Mapping project ucosii_demo 2
Mapping project whetstone
Preparing solution ‘hbird_eval examples’
Preparing project ‘coremark’
Preparing project ‘dhrystone’
Preparing project ‘freertos_demo’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project ‘ucosii_demo’
Preparing project ‘whetstone’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
v
Edit the project options of the selected item Disconnected (Simulator) @ Built OK  INS (No editor)
. . .
Figure 2-13 Open Project Configuration
% |

Project ‘demo_irqc’ Options

|
i 1 & [ Debug = [Search Options |3 show Madified Options Only
4 Code ption Value
Assembler
‘ Build _ 4 ® Build
Code Generation + Always Rebuild No
Compiler * Batch Build Configurations
External Build * Build Quietly Yes
File * Dependency File Name None
Libraries * Enable Unused Symbol Removal Yes
Library * Exclude From Build No
Linker * Include Debug Information Yes
Preprocessor * Intermediate Directory Output/$(ProjectName) $(Configuration)/Obj
Printf/Scanf * Memory Map File None
Runtime Memory Area * Memory Map Macros
¢ Memory Segments FLASH1 RX 0x00000000 0x00100000:RAM1 RWX 0x20000000 0x00010000 _ inherits
Section -
* Output Directory Output/$(Configuration)/Exe tudio for RISC-V V4.40 - Proper.. X
Source Code + Project Can Build In Parallel Default ' v o N
User Build Step * Project Dependencies
4 Debug * Project Directory None madified Set Project Typ
Debugger * Project Macros
GDB Server * Project Type Project: demo_irgc | hd
J-Link * Property Groups File None | configuration: Debug
Loader * Suppress Warnings No
Simulator + Tool Chain Directory CProgram Files\SEGGER\SEGGI Project Type:
Target Seript * Treat Warnings as Errors No
* Use Compiler Driver Yes
Cancel
Specifies the type of project to build. The options are Executable,
Library, Object file, Staging, Combining, Externally Built
Built Library, Built Object file. =~
Project Type ~

Specifies the type of project to build. The options are Executable, Library, Object file, Staging, Combining, Externally Built Executable, Externally Built Library, Externally Built Object file.

Inherits

“Fxecutable” from nroiect in Comman confiauration

Page 18



O L3 53
NUCLEI

Figure 2-14 Change Project Type

B Select "Project --> Options" in the menu bar again to open the project settings pop-up
window. Modify the “Tool Chain Directory” under the “Build” column to
“$(StudioDir)/Nuclei_Toolchain/gcc/bin”, as shown in Figure 2-15.

> SEGGER Embedded Studio for RISC-V V4.40 - Options X

Project ‘demo_irqc’ Options

T L [#iDebug ~ | |Search Options [ Show Modified Options Only
4 Code Option Value

Assembler

.+ Build

Compiler « Always Rebuild No

External Build * Batch Build Configurations

File * Build Options Generic File Name None

Linker * Exclude From Build No

Preprocessor « Intermediate Directory Output/$(ProjectName) ${Configuration)/Obj

Source Code ¢ Memory Map File None

User Build Step * Memory Map Macros
4 Debug * Memory Segments FLASH1 RX 0x00000000 0x00100000;RAM 1 RWX 0x20000000 0x00010000  inherits

Debugger * Output Directory Qutput/$(Configuration)/Exe

* Project Can Build In Parallel Default
GDB Server . -
J-Link * Project Dependencies
n * Project Directory None modified

Loader + Project Macros

Simulator * Project Type Externally Built Executable - madified

Target Script * Property Groups File None

* Tool Chain Directory I $(StudioDir)/Nuclei_Toolchain/gec/bin
(No Property)

Figure 2-15 Change Tool Chain Directory

B Modify the compilation options, as shown in Figure 2-16. Fill in the compilation

instructions as follows.

Assemble Command: "$(ToolChainDir)/riscv-nuclei-elf-gcc" $(CORE_FLAGS)
$(COMMON_FLAGS) $(GC_CFLAGS) $(AsmOptions) $(Defines) $(Includes) -MD
-MF "$(RelDependencyPath)" -c -o "$(RelTargetPath)" "$(RellnputPath)"

C Compile Command: "$(ToolChainDir)/riscv-nuclei-elf-gec" $(CORE_FLAGS)
$(COMMON_FLAGS) $(GC_CFLAGS) $(COptions) $(COnlyOptions) $(Defines)
$(Includes) -MD -MF "$(RelDependencyPath)" -c -o "$(RelTargetPath)"
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"$(RellnputPath)"

C++ Compile Command: "$(ToolChainDir)/riscv-nuclei-elf-g++" $(CORE_FLAGS)
$(COMMON_FLAGS) $(GC_CFLAGS) $(COptions) $(CppOnlyOptions) $(Defines)
$(Includes) -MD -MF "$(RelDependencyPath)" -c -o "$(RelTargetPath)"
"$(RellnputPath)"

Link Command: "$(ToolChainDir)/riscv-nuclei-elf-gec" $(CORE_FLAGS)
$(COMMON_FLAGS) $(GC_LDFLAGS) $(NEWLIB_LDFLAGS) $(EXTRA_LDFLAGS)
--specs=nosys.specs -MMD -MT $(ProjectName)$(EXE) -MF $(ProjectName)$(EXE).d
$(Objects) -o  "$(OutDir)/$(ProjectName)$(EXE)" -T "$(RelLinkerScriptPath)"
-Istdc++ -nostartfiles -WI1,-M,-Map="$(RelMapPath)" $(LinkOptions)

> SEGGER Embedded Studio for RISC-V V4.52b - Options X

Project 'helloworld' Options

™ | % rLaskxip ~||Search Options [] Show Modified Options Only
4 Code Option Value

Assembler

Build 4« m External Build

Compiler * Assemble Command "B(loolChainDiny/riscv-nuder-elf-gee” S(CORE FLAGS) SICOMMON FLAGS) $(GC C

* Build Command None

File * C Compile Command "$(ToolChainDir)/riscv-nuclei-elf-gcc" $(CORE_FLAGS) $(COMMON_FLAGS) $(GC_C

Linker * C++ Compile Command "$(ToolChainDir)/riscv-nuclei-elf-g++" $(CORE_FLAGS) $(COMMON_FLAGS) $(GC_d

Preprocessor * C++ Link Command None

Source Code ¢+ Clean Command None

User Build Step * Link Command "$(ToolChainDir)/riscv-nuclei-elf-gec” $(CORE_FLAGS) $(COMMON_FLAGS) $(GC_L[
+ Debug = Objects File None

Debugger

GDB Server

J-Link

Loader

Simulator (No Property)

Target Script

Cancel

Figure 2-16 Change compilation options

B Modify the Project Macros. As shown in Figure 2-17 , Open Build options and modify
the Project Macros option to the following. Note that each Macro should be separated by

a new line.

CORE_ FLAGS=-march=rv32imafc -mabi=ilp32f -mcmodel=medany
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COMMON_ FLAGS=-g -fno-common
-DDOWNLOAD MODE=DOWNLOAD_ MODE_ FLASHXIP

GC_CFLAGS=-ffunction-sections -fdata-sections
GC_LDFLAGS=-WI,--gc-sections -W1,--check-sections
NEWLIB_ LDFLAGS=--specs=nano.specs

EXTRA_LDFLAGS=-u _isatty -u _write -u _sbrk -u _read -u _close -u _fstat -u _Iseek

©>» SEGGER Embedded Studio for RISC-V V4.52b - Options X

Project 'helloworld' Options

T L % FLASHXIP ~||Search Options [[] Show Modified Options Only
4 Code Option Value ~
Assembler ¢ Build Options Generic File Name None
* Exclude From Build No
Compiler * External Compiler None
External Build * Intermediate Directory Output/$(ProjectName) $(Configuration)/Obj
Eile * Memory Map File None
Linker * Memory Map Macros
* Memory Segments FLASH RX 0x08000000 0x00020000;RAM RWX 0x20000000 0x00008000 madif
Preprocessor * Output Directory Output/$(Configuration)/Exe
Source Code * Project Can Build In Parallel Default
User Build Step * Project Dependencies
+ Debug * Project Directory None modified
Debugger * Project Macros ICO RE_FLAGS =-march=rv32imafc -mabi=ilp32f -mcmodel=medany;COMMO! I
GDB Server * Project Type Externally Built Executable modified
J-Link * Property Groups File None
Loader * Tool Chain Directory §(StudioDir)/Nudlei_Toolchain/gcc/bin inherits v
Simulator Project Macros ~
Target Script

Specifies macro values which are expanded in project properties and for file names in Common configuration only. Each macro is defined as
name=value and are seperated by ;.

Inherits

"CORE_FLAGS=-march=rv32imafc -mabi=ilp32f -mcmodel=medany ;COMMON _FLAGS =-g -fno-common - v

Figure 2-17 Change Project Macros

B Modify the “Use Manual Linker Script” option under “Linker” column to “Yes”, as
shown in Figure 2-18. When the option is set to “Yes”, a new option is added, as shown

in Figure 2-19. Enter the path of link script in this option.
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@ SEGGER Embedded Studio for RISC-V V4.40 - Options x|

Project ‘demo_irgc’ Options

‘ 1 | $iDebug - |Seﬂrth Options ||] Show Modified Options Only

‘ « Code Option Value
Assembler

‘ Build + W Linker
Compiler - * Executable File Name $(0utDin/$ (ProjectName)$ (EXE)
External Build + Link Dependent Projects Yes SE v X
File * Use Manual Linker Script [ne
Linker + Additional Linker Options
Preprocessor + Backup Additional Linker Options None
Source Code
User Build Step
4 Debug
Debugger Use Manual Linker Script;
GDB Server
J-Link
Loader

Simulator Cancel

Target Script

Set Use Manual Linker Script

Project dema_irge

Configuration: Debug

Specifies whether to use a manual linker script

Use Manual Linker Script

Specifies whether to use a manual linker script

Figure 2-18 Set Use Manual Linker Script Option to Yes

% SEGGER Embedded Studio for RISC-V V4.40 - Options. X

Project 'demo_irgc’ Options

1 & [F Debug -] [search Options |1 Show Moiified Options Only
4 Code Option Value

Assembler

Build s W Linker

Compiler « Executable File Name $(OutDir)/$ (ProjectName)$ (EXE)

External Build - Link Dependent Projects es

» Use Manual Linker Script Yes modified
* Linker Script File [s(SolutionDir)/./n100-sdk/bsp/c link ilm.Ids

Preprocessor - Additional Linker Options

Source Code * Backup Additional Linker Options None

User Build Step
4 Debug

Debugger

GDB Server

J-Link

Loader

Simulator

Target Script

(No Property)
Cancel

Figure 2-19 Set Linker Script Directory

Page 22



R
NUCLEI

2.3.4. Set the Include File for Project

B Select "Project --> Options" in the menu bar to open the project settings pop-up window,
as shown in Figure 2-20. Under the “Preprocessor” option, enter the required header
file path for the project, including nuclei_sdk header file path and application header
file path.

» SEGGER Embedded Studio for RISC-V V4.40 - Options

Project ‘demo_irgc’ Options

[] Show Modified Options Only

T |  :Debug ~ | |Search Options
4 Code Option Value
Assembler
Buildr 4+ B Preprocessor
Compiler « Preprocessor Definitions inherits
External Build * System Include Directories
File = User Include Directories $(SolutionDir)/./n100-sdk/bsp/core/drivers\:$ (SolutionDir)/./n100-sdk/bsp/eore/stubs\;$(SolutionDir)/./n100-sdk/bsp/core

Linker

Source Code

User Build Step
« Debug

Debugger

GDB Server

J-Link

Loader

Simulator

Target Script

(No Property)

Figure 2-20 Project’s Header File Path
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3. Compile Project

3.1. Set Compile Options

Whether you are using an existing project or creating a project manually, please do not modify
the content of code > external build unless necessary. This article takes the project imported

from an existing project as an example to introduce how to modify the compilation options.

As shown in Figure 3-1, to open Project Options pop-out window, right click in the current
project to open the right-click menu bar, then select Options. As shown in Figure 3-2, click the
up arrow to enter the Solution Options. As shown in Figure 3-3, in “Code > Build > Project
Macros” can find “CORE_FLAGS, COMMON_ FLAGS, GC_CFLAGS, GC_LDFLAGS,
NEWLIB_LDFLAGS and EXTRA_LDFLAGS”. Each macro is explained separately below.

B CORE_FLAGS: Saves Core related options

B COMMON_FLAGS: Saves common options

B GC_CFLAGS: Compile options when using “gc sections”
B GC_LDFLAGS: Link options when using “gc sections”

B NEWLIB_LDFLAGS: Link options when using NEWLIB
B EXTRA_LDFLAGS: Extra Link options

If you want to modify the above compilation options, you can modify the project settings options.
Open the project settings page, as shown in Figure 3-4, and modify the macro at the Project level.
It should be noted that the Project level will overwrite the Solution level for the macro with the
same name. Therefore, if you want to add compilation options in current macros, please make
sure to copy the original macros first. As shown in Figure 3-5, here we change optimization level
to “-02”. Because the Project level will overwrite the Solution level, we should copy the contents
of “COMMON_FLAGS” first. Then we add “-O2” at front. Remember to add space between each

option.

Page 24



R
NUCLEI

© rvstar_example - SEGGER Embedded Studio for RISC-V V4.52b (64-bit) - Non-Commercial License - 5] X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

Project Explorer gl | x BE X + x
TFLASHXIP oo ® ow HY - ~ ERLIE Y -
Project Items Code Data ~

2 Solution ‘vstar_example’ + Functions 749 funcions
* _AMOADD Wivolatile int32_t *, int32.1)
Sapplication 1 file %5 Build _AMOAND Wivolatile int32_t *, int32_1)
Canudel_sdk 107 files Rebuild & _AMOMAX Wivolatile int32_t *, int32_1)

& Output Files * _AMOMAXU_ Wivolatile uint32 t *, m;uz ]

e & _AMOMIN Wivolatile int32_t *, int32.t)
Export Busk] . _AMOMINU Wivolatile uint32.t *, uint32.0
Export Makefile S EG G E R Stu d I O _AMOOR_Wiwolatile int32_t *, int32_t)
% Link * _AMOSWAP_Wivolatile uint32_t *, uint32_)
3 Buid Configurations. & _AMOXOR Wivolatile int32_t *, int32_t)
*_CAS Wivolatile wint32 t *, uint32_t, uint32_t)
) Add New File.. o _CLZ(uin32 0
i‘| Add Existing File.. SEGGER Embedded Check for Projects & Open existing + _disable_all_counter)
9 New Folder. N . S
<> Open Solutionin Editor  Ctrl+P, 0 Studio for RISC-V is up to Updates @) [ Create new ¢ _disable moycle counterl)
o —— date * _disable_minstret_counterf)
_EBREAK(
Debug L * _ECALL)
CE (it Today s _ECLIC ClearPendingIRQ{IRGN Type)
_ECLIC_DisablelRQ(IRQn_Type)
£ e e D rvstar_example "ECLIC_EnablelRQ(IRQN Type)
W copy EE All packages are up to Check for  _ECLIC_GetCrgNlbits
W& Past Cul+ Yesterday * _ECLIC_GetCtrlIRQ(IRGN_Type)
5% e date Packages @) R & _ECLIC GetEnsblelRQ(IRAN Type)
a Rename O hbird_eval_examples & _ECLIC GetinfoCtibits{)
# _ECLIC Getinfohum(}
Edit Linker Script [ rvstar_demos & _ECLIC Getinfover)
v | %_ECLIC GetlevelRQURQn Type)
= = & _ECLIC_GetMthl)
O ® &M X | s FCLC GetPendingIRQIRAN Type)
Show: Transcript = % % [Tasks - - _ECLIC GetPrioritylRQ(IRn Type)
0 towdng sbsion st sampleanbrfc - 3 -SCUC SesraiRan oo
_ Completed ’ ® _ECLIC_Getvactor(IRQn_Type)
] Mapping project information » _ECLIC_SetCigNIbitsluint32 1)
Comple # _ECLIC SetCtrIRQ(IRQn Type, uintd t)
[Z] Preparing solution ‘rvstar_example’ _ECLIC SetLevel RQIRQN_Type, uintd_t)
Cample _ECLIC_SetMthluint8_t)
7) Restoring state from previous session _FCLIC_SetpendingIRQ(IRQN Typel
Completed _ECLIC SetPriority RQ{IRQn Type, uintd_t)
/1 SEGGER Embedded Studic is ready to use ¢ _ECLIC SetShviRQORQn Type. uint32 9
Compleed  _ECLIC SetTrigIRQ(IRQn Type. uint32_ 0
 _ECLIC SetVectorlIROn Type., rv_csr 8
* _enable_all_counter)
& _enable irql) -
Edit the project options of the selected item using the Options dialog Disconnected (GDB Server] © Buit OK  INS (No editor) 10:46
Figure 3-1 Open Project Options
> SEGGER Embedded Studio for RISC-V V4.52b - Options X

Project 'helloworld' Options

2 |Semrh Options “:‘ Show Modified Options Only

Option Value ~

+ m Assembler
+ Additional Assembler Options

External

* Backup Additional Assembler Options None
File
Linker . ® Build
Preprocessor * Always Rebuild No
Source Code * Batch Build Configurations
User Build Step * Build Options Generic File Name None
+ Debug * Exclude From Build No
Debugger External Compiler None
GDB Server Intermediate Directory Output/$(ProjectName) $(Configuration)/Obj
J-Link emory Map File None
Loader . mory Map Macros v
Simulator
Target Script

Open Solution Options

Cancel

Figure 3-2 Open Solution Options
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Solution 'rvstar_example' Options Set Project Macros

'T 4/ 1 FLASHXIP = . Solution: rvstar_example
Configuration: FLASHXIP
+ Code Option Value
Assembler Project Macros:
Build . ® Build CORE_FLAGS =-march=rv32imac -mabi=ilp32 -mecmodel=medany
Compiler COMMON_FLAGS =-g -fno-commeon -DDOWNLOAD_MODE=DOWNLOAD_MODE_FLASHXIP

* Batch Build Configurations

External Build + Build Options Generic File Name None GC_CFLAGS =-ffunction-sections -fdata-sections )
File - Intermediate Directory Outp | 5C-LDFLAGS =Wl —gc-sections -W—check-sections
General * Memory Map File None NEWUE'LDHAGS:Ws,pesznanoimﬂs
’ EXTRA_LDFLAGS=-u _isatty -u_write -u_sbrk -u _read -u _close -u _fstat -u _lseek
Linker « Memory Map Macros
Preprocessor * Memory Segments None
Source Code —Qutput Directory Outpl Macros: ©
User Build Step [Cproject Macros Jrore
+ Debug = Property Groups File None
Debugger « Tool Chain Directory §(Stut
GDB Server
J-Link
Loader Project Macros
Simulator B ) o ) )
Target Script Specifies macro values which are expanded in project properties and for file

and are seperated by ;.

Specifies macro values which are expanded in project properties and for file names in Common configuration only. Each macro is
defined as name=value and are seperated by ;.

Figure 3-3 View Macros Defined in Solution

%> SEGGER Embedded Studio for RISC-V V4.52b - Options X

Project ‘helloworld' Options

™ L | & FLasHxip = |Semrh Options “:‘ Show Modified Options Only
4 Code Option Value ~

Assembler * Always Rebuild No

Build * Batch Build Configurations

Compiler * Build Options Generic File Name None

External Build * Exclude From Build No

File * External Compiler None

Linker * Intermediate Directory Output/$(ProjectName) $(Configuration)/Obj

* Memory Map File None
Preprocessor

* Memory Map Macros
Source Code QAL

* Memory Segments FLASH RX 0x08000000 0x00020000;RAM RWX 0x20000000 0x00008000 modif

User Build Step * Output Directory Output/$(Configuration)/Exe
+ Debug * Project Can Build In Parallel Default

Debugger * Project Dependencies
GDB Server * Project Directory fLa.anmusd i
J-Link * Project Macros inherits I
Loader * Project Type Externally Built Executable modified v
Simulator value and are seperated ny ;. ~
Target Script Inherits

"CORE_FLAGS=-march=rv32imafc -mabi=ilp32f -mcmodel=medany ;COMMON_FLAGS =-g -fno-common -
DDOWNLOAD_MODE=DOWNLOAD_MODE_FLASHXIP;GC_CFLAGS=-ffunction-sections -fdata-sections;GC_LDFLAGS=-WI,--gc-sections -WI,--
check-sections;NEWLIB_LDFLAGS =--specs=nano.specs;EXTRA_LDFLAGS=-u _isatty -u write -u _sbrk -u _read -u _close -u fstat -u Iseek” from

solution in FLASHXIP configuration v

Figure 3-4 Change Project Macros
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Project 'helloworld' Options Set Project Macros
1 L [ FLashxie . ption Project: helloworld
Configuration: FLASHXIP
+ Code Option alue B
Assembler * Build Options Generic Fle Name None Project Macros:
Build * Exdude From Build No | ICOMMON_FLAGS =-02 -g -fno-common -DDOWNLOAD_MODE =DOWNLOAD_MODE_FLASHXIP|
Compiler * External Compiler None
External Build * Intermediate Directory Outpl
File = Memory Map File None
« Memory Map Macros
Linker
+ Memory Segments FLAS
Preprocessor * Qutput Directory Outpl
Source Code * Project Can Build In Parallel Defay
User Build Step * Project Dependencies Macros: =
+ Debug (] i i 0y None
Debugger * Project Macros Imheri
GDB Server = Project Type Exterr
J-Link * Property Groups File None
Loader * Tool Chain Directory $(Stug
Simulator Project Macros
Target Script
Specifies macro values which are expanded in project properties and for file
name=value and are seperated by ;.
Inherits
“CORE_FLAGS =-march=rv32imac -mabi=ilp32 -mcmodel=medany :COMNM Cancel

Specifies macro values which are expanded in project properties and for file names in Common configuration only. Each macro is
defined as name=value and are seperated by ;.

Figure 3-5 Change “COMMON_FLAGS” In Project Level

If the compilation options to be added are not in the above categories, you can add options by

yourselves. Make sure each command takes a line in the pop-out window.

Add assembler options in “Code > Assembler > Additional Assembler Options”.

Add C compiler only options in “Code > Compiler > Additional C Compiler Only Options”.

Add C/C++ compiler only options in “Code > Compiler > Additional C/C++ Compiler Option”.
Add C++ compiler only options in “Code > Compiler > Additional C++ Compiler Only Options”.

Add Link options in “Code > Linker > Additional Linker Options”.

3.2. Compile Project demo_ eclic in SES

This section takes the imported project demo_ eclic (described in Section 2.2) as an example to

introduce how to compile the project and generate Elf file in SES.

After the “compiling and downloading modes (DDR, ILM, FLASH or FLASHXIP)” is selected, to
compile the current project, press F7 directly on the keyboard or click the first option under

“Build” in the menu bar, as shown in Figure 3-6.
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After the compilation is successful, the user interface is as shown in Figure 3-7.

©» hbird_eval_examples - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X

File Edit View Search Navigate Project Debug Target Tools Window Help

Ddemoedic  ~| % % & % ‘& _Build demo_eclic /7 Ik |
Rebuild di | Alt+F7
Project Explorer eoulle demo._eciic : 8 x
Clean demo_eclic R RS
¥ Debug External ~ o a o D ~
‘@ Build Solution Shift+F7
“S’E:‘[',‘E'“;b,d | = Rebuild Solution AltsShiftsF7
° E‘I’:"’_” o *e‘“;‘e“mp e Clean Solution _ .
roject coremar dded Studio for  Check for Updates Projects & Open existing [ Create new
» [ Project ‘demo_eclic’ w Compile Ctrl+F7 )
[ Project ‘dhrystone’ n4.42 available O
D Project ‘reertos. demor %4 Build and Debug Cti+T, F5 Today
4 [ Project ‘helloworld’ Y4 Build and Run Ctrl+T, Ctrl+F5
» [ application 1 file % Cancel Build — [ hbird_eval_examples
> @ nuclei_sdk 43 files
> CISE 5 files, modified options %% Build Configurations. Yesterd,
» [ Project ‘timer _test Set Aciive Build Configuration » re up to date Check for esterday
» O Project ucosii_demo’ Batch Build , d 1
IO Packages [ demo_eclic
» O Project whetstone Parallel and Unity Build , ©
Show Build Log Ctrl+B, Ctrl+T [3 hbird_eval_examples
Last Seven Days
[ Executable_1
M ructar avamnlas e
@ x
Show: | Transcript v Y Y, Output v v
Happing project Executable_1 ~
Preparing solution ‘hbird_eval examples’
Preparing project ‘dhrystone’
Preparing project ‘whetstone’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project ‘freertos_demo’
Preparing project ‘ucosii_demo’
Preparing project ‘coremark’
Preparing project ‘Executable 1’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
v
Build the active project and dependent projects using the active configuration Disconnected (GDB Server) © BuiltOK  INS (No editor)

Figure 3-6 Compile Through Build Option in Menu Bar
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©» hbird_eval_examples - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

Dldemoecdic  ~| @ %@ 4| 3 = 5 ! 3 @ elsz iz s @

8 x
1M T oO@E o w® ~
Project Items
Solution ‘hbird_eval_examples’
> [l Project ‘coremark’

4 [ Project ‘demo_eclic’ code size and data size
» 3 application 1file
» @ nuclei_sdk 43 files
» &3 Output Files
> [ Project ‘dhrystone’ .
SEGGER Studio
> [ Project helloworld’
» [ Project timer test’
> [ Project ‘ucosii_demo’
» [ Project ‘whetstone’
SEGGER Embedded Studio for  Check for Updates Projects [ = Open existing [ [ Create new
RISC-V version 4.42 available [ @)
Today
[ hbird_eval_examples
| - ‘ v
B x
Show: | Transcript -~ Y. Y, Output ~ v
6> Compiling fsbrk.c’ "
6> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
2> Compiling ‘write.c’
25> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gce/bin/riscv-nuclei-elf-gec” -g -march=rv32imafde -mabi=ilp32d -
1> Compiling ‘hbird common.c’
1> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
55> Compiling fsystem_hbird.c’
55 "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
8> Compiling ‘demo_eclic.c’
8> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscv-nuclei-elf-gee” -g -march=rv32imafdc -mabi=ilp32d -
15> Linking ‘demo_eclic.elf’
1> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.4@/Nuclei_Toolchain/gcc/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
Build complete
v
< >
Build complete Disconnected (GDB Server) @ BuiltOK  INS (No editor)

Figure 3-7 Compiled Successfully
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4. Download and Run Project

4.1. Set GDB Server according to Debugger Type

SES supports two Debugger types for Nuclei:
B Debug with its native J-Link debugger.
B Debug with Hummingbird Debugger Kit.

Before debugging or downloading the program, user needs to set up GDB Server according to the
debugger type.

The steps to set up GDB Server (according to the Debugger type) are detailed as follows.

4.1.1. Debug with Hummingbird Debugger Kit

For the details of Hummingbird Debugger Kit, please refer to Section 1.4.

The Hummingbird Debugger Kit is connected to the host PC through USB, therefore, USB driver
needs to be installed. About how to connect Hummingbird Debugger Kit, and how to install its
driver, please refer to the document <Nuclei_ FPGA_ DebugKit_Intro.pdf> which can be
downloaded from “Development Boards” page of Nuclei website

(http://www.nucleisys.com/developboard.php).

The final hardware connection is shown in Figure 4-1. After the correct connection, turn on the

power switch to connect board.

Page 30



R
NUCLEI

Hummingbird Debugger Kit
Power Switch

Power Line

Figure 4-1 Hardware Connection of Hummingbird Debugger Kit

The steps to set up GDB Server for Hummingbird Debugger Kit are as follows:
B Click “Options” under “Project” option in the menu bar, as shown in Figure 4-2.

B Change the “Target Connection” option to “GDB Server” under the “Debugger” column,

as shown in Figure 4-3.
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© demo_eclic - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - x
File Edit View Search Navigate | Project | Build Debug Target Tools Window Help
Ddemoedic - % % '@ % | |5 Options. AltsRetum || o= = |
B Add New File, Ctri+N B x
2 Common o @ o B Add Existing File. Ctri+p, A ~
1 Add New Project.
Project Items
7 Solution ‘demo_eclic 51 Add Existing Project Ctri+Shift+D
4 [ Project ‘demo_eclic’ %3 New Folder..
> (2 application 1 file T N
4 Qnuclei_sdk 43 files, & Build Configurati
4 EANMSIS 14 files i
» (Include 14 files = Dependencies.
4 3 SoC 29files Ve N -
s Ehbird 29 files E E R tu I O
4 E3Board 6 files © Reload demo_eclic
4 3 hbird_eval 6 files <[> Open Solution in Editor Ctrl+P, 0
> @ nclude 2 files
+ S Source 3files
éDGCC il SEGGER Embedded Studio for  Check for Updates l = Open existing H [ Create new
openocd_hbird.cfg . )
+ & Common 23 files RISC-V version 4.42 available
> @lnclude & files
a G Source 15 files
> [ Drivers 2files [ hbird_eval_examples
> CIGCC 2files I
> (3 Stubs 9 files v
& hbird_commeon.c o X
&1 system_hbird.c
Show: | Transcript ~ Y% Y% Output - v
Mapping project ucosii_demo 2
Mapping project whetstone
Preparing solution ‘hbird_eval examples’
Preparing project ‘coremark’
Preparing project ‘dhrystone’
Preparing project ‘freertos_demo’
Preparing project ‘helloworld’
Preparing project ‘timer_test’
Preparing project ‘ucosii_demo’
Preparing project ‘whetstone’
Restoring state from previous session
Preparing to load data
Loading session data from file
SEGGER Embedded Studio is ready to use
v
Edit the project options of the selected item Disconnected (Simulator) @ Built OK  INS (No editor)
. . .
Figure 4-2 Open Project Configuration
%» SEGGER Embedded Studio for RISC-V V4.40 - Options X

Project ‘demo_irqc’ Options

1T | % Debug

+| [search Options

|D Show Modified Options Only

4 Code
Assembler
Build
Compiler
External Build
File
Linker
Preprocessor

Source Code

User Build Step
4 Debug

Debugger

GDB Server

J-Link

Loader

Simulator

Target Script

Option

‘Value

+ B Debugger
* Target Connection
* RunTo Control
* RunTo
« Startup Completion Point
Start From Entry Point Symbol
Leave Target Running
Register Definition File
Debug Terminal Log File
Threads Script File
Thread Maximum
Working Directory
Command Arguments
Entry Point Symbol
Load Additional Projects
PULP Extensions Debug
RTT Control Block Address
RTT Enable
Starting Stack Pointer Value
Target Device
Debug Symbols File[0]
* Debug Symbols Load Address[0]
Debug Symbols File[1]
Debug Symbols Load Address[1]
Debug Symbols File[2]
Debug Symbols Load Address[2]
* Debug Symbols File[3]
Debug Symbols Load Address[3]

[GDE Server (modified

Always

main

main

Yes

No

None

None

None

25
$(ProjectDir)
$(ProjectName)$(EXE)
None

Yes
_SEGGERRTT
Yes

None

N101 inherits
None

None

None

None

None

None

None

None

Target Connection

Specifies the target to connect to for debugging actions.

Figure 4-3 Set to Use GDB Server
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B As shown in Figure 4-4, There are three settings under the “GDB Server” option should

be changed:
® Change the type to OpenOCD.

® Change the “GDB Server Command Line” to
"$(studiodir)/Nuclei_Toolchain/OpenOCD/bin/OpenOCD" -f, and add the path of
OpenOCD's configuration file. Here you should select the configuration file
corresponding to the Downloading mode (DDR, ILM, FIASH, or FLASHXIP).

® Modify “Auto Start GDB Server” to “Yes”.

B After the above modifications, click OK to save the project settings.

» SEGGER Embedded Studio for RISC-V V4.40 - Options X

Project 'demo_irgc’ Options

1 | | %2 Debug + || Search Options [ show Modified Options Only
4 Code Option Value
Assembler
Build . 4 B GDB Server
Compiler B * Host localhost
External Build + Type Open0CD  modified
File * GDB Server Command Line “$(StudioDir)/Nuclei_Toolchainfopenocd/bin/openocd” -f "$(SolutionDir)/../n100-sdk/bsp/core/env/openocd_hbird_ilm.cfg”
Linker * Auto Start GDB Server Yes modified -
Preprocessor * Port 3,333 modified
Source Code * Reset and Stop Command modified
User Build Step * Ignare Checksum Errors modified
4 Debug + Allow Memory Access During Execution modified
Debugger ° [‘egi;trmlerAccess . modified
* Log File one
GDB Server
Tk * Target XML File None
n *+ Connect Timeout 5 seconds
Lf)ader * Read Timeout 60 seconds
Simulator * Write Timeout 60 seconds

Target Script

(No Property)

Figure 4-4 Use Openocd to Connect

4.1.2. Debug with J-Link

SES certainly supports the J-Link Debugger Probe. Note: when using J-Link for debugging, only
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ILM mode can be supported. For more detailed reason about this problem, please contact

Nuclei.

The key points for connecting of J-Link are as below:

Prepare several jumper wires.

The pin diagram of J-Link is as shown in Figure 4-5, with the red-box marked as the pin

to be connected.

The pin diagram of Hummingbird Evaluation Kit FPGA board is next to the 10-Pins

Horn Socket as shown in Figure 4-6.

Connect other pins first, and then lastly connect the “VTref” pin to VCC3V3 on

Hummingbird Evaluation Kit.

The hardware connection of J-Link is as shown in Figure 4-6. If the connection is correct,

turn on the power switch.

VTref 1] e2 [NC
nTRST 3e [0]4 [GND
TDI 5 ® 6 |GND
™S 7B ® 8 |GND
TCK 9 ® 10| GND
RTCK I:n ® @ 12/GND
TDO 13[0] @ 14|=x
RESET 15@ @ 16|*
DBGRQ 17 ®18|x
5V-Supply [19 @ @ 20(*

Figure 4-5 The Pin Diagram of J-Link
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; ' ‘ « -'-n
J-Link VTref Pin Connection > =3 I :
: i -

- Ere—y =
.

- . Az ol

10—Pin§ Horn Socket
\\\
\

Figure 4-6 Hardware Connection of J-LINK

The steps to set up GDB Server for J-Link are as follows:

B Click “Options” under “Project” option in the menu bar, as shown in Figure 4-2.
B Switch the “Target Connection” option to “J-Link” under the debugger column, as shown

in Figure 4-7.
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©>» SEGGER Embedded Studio for RISC-V V4.52b - Options X

Project 'helloworld' Options

T L % FLASHXIP ~||Search Options [[] Show Modified Options Only
s Code Option Value ~
Assembler
Build + ®m Debugger
Compiler * Target Connection IJ-Link modified | - I
External Build * Run To Control Always
File * RunTo main
Linker * Startup Completion Point main
Preprocessor * Start From Entry Point Symbol Yes
Source Code * Leave Target Running No
User Build Step * Register Definition File None

* Debug Terminal Log File None

+ Debug
« Threads Script File None
25

GDB Server * Thread Maximum

J-Link * Working Directory $(ProjectDir)
* Command Arguments $(ProjectName)$(EXE)
Loader e 4 .. hd
Simulator Target Connection
Target Script

Specifies the target to connect to for debugging actions.
Inherits

"GDB Server” from solution in FLASHXIP configuration

Cancel

Figure 4-7 Modify Project Settings to Use J-Link

4.2. Set Printout Mode for printf according to Debugger Type

Using printf function can help developers to confirm the running status of programs efficiently.
Because embedded system usually does not equip with display screen, it is necessary to redirect

the printf function to the host PC.

SES supports two Printout modes for Nuclei:
B Printout through UART Serial Port from Hummingbird Debugger Kit.
B Printout through RTT functions from native J-link debugger.

The steps to set up Printout modes (according to the Debugger type) are detailed as follows.

4.2.1. Printout through Serial Port

In embedded system, UART port of SoC is commonly used to connect COM port of host PC (or
USB port of host PC after UART is converted to USB) for debugging, so that printf function in
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embedded system can be redirected and printed to display screen of host PC.

The Hummingbird Debugger Kit has a FT2232 chip inside it to convert the UART to USB, and
then connect to host PC, which will be recognized as COM port at host PC (if the driver is
installed correctly). About how to connect Hummingbird Debugger Kit, and how to install its
driver, please refer to the document <Nuclei_ FPGA_ DebugKit_Intro.pdf> which can be
downloaded from “Development Boards” page of Nuclei website

(http://www.nucleisys.com/developboard.php).
The setting steps at SES to grab this COM port are as follows:

B After connecting the Hummingbird Debugger Kit, as shown in Figure 4-8, select “Tools
- > Terminal Emulator --> Terminal Emulator” in the menu bar to open the Serial Port

tool.

B  Asshown in Figure 4-9, select "Tools - > Terminal emulator - > Properties” in the menu

bar to open the Serial Port setting pop-up window.

B The connected COM port can be found (after the driver is installed correctly). As shown
in Figure 4-10, set “Baud Rate” to 115200, then double-click “Port” option, select Serial

Port number (as recognized by PC), and complete Serial Port selection.
B Asshown in Figure 4-11, click the “old type phone” icon to connect the Serial Port.

After the above settings, take demo_ eclic as an example, when the program is downloaded to the
FPGA evaluation board, if the printf function is used in the running program, you can see the

printf output on the SES Serial Port as shown in Figure 4-12.
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© hbird_eval_examples - SEGGER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License - X
file Edit View Seach Navigate Project Build Debug Target Window  Help
Ddemoedic  ~| @ % & % @ «%} opions Alts,
o License Manager. B x
LM nas e w AR Package Manager. @
Project items | code | Data Show Installed Packages
&) Solution hbird_eval_examples' Manually Install Packages.
» O Project ‘coremark 5 New File Comparison Cri+K, F
4+ [ Project ‘demo_eclic’ 92K 32K New Binany File Comoarisan
» Caapplication 1 file [1.8K]|[590 bytes B E
> 1 nuclei_sk 43 files 12.6K1|[227 bytes Browser »
" & Outpu Files Terminal Emulator e
O broject dhrystone’ & Terminal Emulator Ctrl+AltsM .
» T Project ‘freertos_demo’ Admin * 5 ConnectCOM21 (11520081 Stu d |O
» 0 Project helloworld P —
» [ Project timer_test
» [ Project ‘ucosii_demo’ Send Control ,
» [ Project ‘whetstone’
Baud Rate : -
SEGGER Embedded Stud  ,,, , |Projects & Open existing [ Create new
RISC-V version 4.42 ava  DataBits ,
Stop Bits Today
(& Properties .
B [ hbird_eval_examples
I I hhird 1 h
3 x
Show: | Transeript -~ % %, output - v
6> Compiling ‘sbrk.c’ ~
6> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gec/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
2> Compiling “write.c’
2> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscy-nuclei-elf-gec” -g -march=rv3Zimafdc -mabi=ilp32d -
15 Compiling ‘hbird_common.c’
1> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei Toolchain/gec/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
5> Compiling ‘system_hbird.c’
5> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gcc/bin/riscy-nuclei-elf-gec” -g -march=rv3zimafdc -mabi=ilp32d -
8> Compiling ‘demo_eclic.c’
8> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gec/bin/riscv-nuclei-elf-gec” -g -march=rv32imafdc -mabi=ilp32d -
1> Linking ‘demo_eclic.elf’
1> "C:/Program Files/SEGGER/SEGGER Embedded Studio for RISC-V 4.40/Nuclei_Toolchain/gec/bin/riscyv-nuclei-elf-gec” -g -march=rv3zimafdc -mabi=ilp32d -
Build complete
v
< >
Activates the Terminal Emulator window Disconnected (GDB Server) @ BuiltOK  INS (No editor)
. .
Figure 4-8 Open SES Serial Port Tool
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Figure 4-9 Open the Serial Port Setting Pop-up Window
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Build complete

Disconnected (GDB Server) @ Built OK  INS (No editor)

Figure 4-10 Set Baud Rate and COM Number
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Figure 4-11 Open Serial Port
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Terminal Emulator o3 & X
5 3

Muclei SDK Build Time: Feb 13 2020, 21:24:08 ~
Download Mode: ILM

CPU Frequency 8081945 Hz

Initialize timer and start timer interrupt periodly

[IN TIMER INTERRUPT]timer interrupt hit @ times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit @ times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

[IN TIMER INTERRUPT]timer interrupt hit 1 times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit 1 times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

[IN TIMER INTERRUPT]timer interrupt hit 2 times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit 2 times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

Figure 4-12 The Output of Project demo_ eclic through Serial Port

4.2.2. Printout through RTT

If J-Link is used, the RTT (Real Time Terminal) of J-Link (does not need to occupy UART
interface of SoC at all) can also be utilized to redirect printf output. The setting steps are as

follows:

B Create an “external GNU using project” as shown in Figure 4-13. And when adding a

default folder, select the SEGGER folder, as shown in Figure 4-14.

B Drag the SEGGER folder to the current project, right-click the red-box marked file in

Figure 4-15, open the right-click menu, select “Excluded From Build” option.
B Recompile the project.

After that, user can redirect the output to RTT, and the debug terminal will be opened
automatically at runtime. Take demo-eclic project output as an example, use J-Link RTT to

output is as shown in Figure 4-16.
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> SEGGER Embedded Studio for RISC-V V4.40 - New Project

Select new project template |Search Projects

‘v Don't see your device or board? Use the Package Manager to install packages

Description Manufacturer | Board | (A
A C/C++ executable for a RISC-V processor executing from FLASH memory. Generic Generic RISC-V
A C/C++ executable for a RISC-V processor executing from RAM memory. Generic Generic RISC-V
An externallv built executable for a RISC-V processor. Generic Generic RISC-V
A C/C++ executable for a RISC-V processor executing from FLASH memory (internal tools and external G Generic Generic RISC-V
A C/C++ executable for a RISC-V processor executing from RAM memory (internal tools and external GN Generic Generic RISC-V
An empty solution. Generic (Standard Projects)
A library project. Generic (Standard Projects)
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Location: ‘C:\Users\24954\Deslctop\EmbeddedStdiDProjECtnu(lei_evaI\hbird_eval_examples Browse
Back Next Cancel

Figure 4-13 Create an External GNU Using Project

% SEGGER Embedded Studio for RISC-V V4.40 - New Project

@ Select files to add to project

Files:

» O @ source
» O 3 system

3
3 ; 3 Setup

Import all files and package files

Back Next Cancel

Figure 4-14 Adding SEGGER Folder
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Figure 4-15 Redirect Output through RTT

Debug Terminal ms &e& X

Nuclei SDK Build Time: Feb 13 2020, 21:24:088 ~
Download Mode: ILM

CPU Frequency 8083911 Hz

Initialize timer and start timer interrupt periodly

[IN TIMER INTERRUPT]timer interrupt hit @ times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit @ times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

[IN TIMER INTERRUPT]timer interrupt hit 1 times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit 1 times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

[IN TIMER INTERRUPT]timer interrupt hit 2 times

[IN TIMER INTERRUPT]trigger software interrupt

[IN TIMER INTERRUPT]software interrupt will run during timer interrupt
[IN SOFTWARE INTERRUPT]software interrupt hit 2 times

[IN SOFTWARE INTERRUPT]software interrupt end

[IN TIMER INTERRUPT]timer interrupt end

Figure 4-16 The Output of Project demo__eclic through J-Link
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4.3. Download Program to Board and Run

After the above settings are completed, you can download the program to the board and run. The

steps are as follows:

B Select the “Connect GDB Server” option under “Target” option in the menu bar of SES,

as shown in Figure 4-17.

B Select “Download File” option under “Target” option in the menu bar, then select
“Download Elf File”, as shown in Figure 4-18, find the Elf file generated by compilation
(by default the Elf file is in the “Output Files” folder), and double-click to download it to
the board.

® After downloading the program to the board, you can enter the debugging mode to

debug or run it. See Chapter o for more details of how to debug.

® When the program running, if printf function is used, the output can be redirected
to PC. Take demo-eclic as an example, you can see the output as shown in Figure

4-12 (Printout through Serial Port) or Figure 4-16 (Printout through RTT).

B [If user don’t want to debug or re-download it again, then user can just disconnect GDB
Server after downloading, select "Target --> Disconnect GDB Server" in the menu bar,

as shown in Figure 4-19.

® Note: after disconnecting the GDB Server, press the MCU reset button on
Hummingbird Evaluation Kit, and the Processor Core will start to execute again
from the flash. This is because in the Nuclei Evaluation SoC, the reset address of
Procesor Core is the starting address of QSPIo Flash. Please refer to document

<Nuclei_Eval_SoC_Intro.pdf> for more information of the Nuclei Evaluation SoC.
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Figure 4-17 Connect GDB
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Figure 4-18 Download EIf File
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Figure 4-19 Disconnect GDB Server
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5. Debug Project

There are many debugging features of SES. Please refer to the following website for detailed

usage of debugging:
B SEGGER WIKI: https://wiki.segger.com/Embedded_ Studio
B SES manual: https://www.segger.com/downloads/embedded-studio

To enter the debugging mode, press F5 directly or select the “GO” option of “Debug” option in
the menu bar. The user interface after successfully entering the debugging mode is as shown in

Figure 5-1.

© hbird_eval_examples - SEGGER Embedded Studio for RISC-V V440 (64-bit) - Non-Commerdial License (Stopped) - X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

e x o x| GED S
main LI 6= eE v 4 int main(int argc=0x9000fff0, char** argv=0x9000fff0) v o+ ¥ " (268 = oo o= (= v
2228 £1d ta, 136(sp) Al printf("[IN SOFTWARE INTERRUPT]software interrupt hit %d times\r\n", int_sw_cnte+); ~ || Funai| canl Address | File
2288 £1d t5, 128(sp) . printf("[IN SOFTWARE INTERRUPT]software interrupt end\r\n"); & int 0:80001235  dermo ecliec (65
3360 fld ft6, 120(sp) _St:0x800001B6  startup_hbirdS : 292
33C6 £1d Ft7, 112(sp) // restore CSR context X00000000 Mt evml myemotes - 65
3526 £1d fa0, 104(sp) . RESTORE_IRQ_CSR_CONTEXT() ; e
3586 f1d fal, 96(sp) 0 }
2666 £1d fa2, 88(sp)
f1d a3, 89(sp) int main(int argc, char **argy) BEEB X
f1d fad4, 72(sp) 2 { o o o o .
f1d fa5, 64(sp) uint8 t timer_intlevel, swirq_intlevel; s e e L]
£1d a6, 56(sp) int32_t returnCode; Expression Value
£1d a7, 48(sp) arge 0x0000F 10
£1d t8, 40(sp) // Set TIMER Interrupt and Software Interrupt Level . argv Ox0000FFF0
£1d t9, 32(sp) // According to the macro SWIRQ_INTLEVEL HIGHER setting returnCode 0x00000000
£1d ft10, 24(sp) #if SWIRQ_INTLEVEL HIGHER == 1 e
f1d £11, 16(sp) . timer_intlevel = LOWER_TNTLEVEL; S‘f“quf?"tie"ei 0x00
addi sp, sp, 256 . swirq_intlevel = HIGHER INTLEVEL; timer_intleve 0x80
mret
int main(int argc, char **argy) 76
v
> addi sp, sp, -48 P 5
sw ra, 44(sp)
sw 58, 40(sp) Terminal Emulator B3 e X
addi se, sp, 48
FCAA2E22  sw a@, -36(s@) 5 3
FCBA42C23 sw al, -40(se) Nuclei SDK Build Time: Feb 15 2020, 19:23:46
Dounload Mode: ILM
// Set TIMER Interrupt and Software Interr ||Cpy Frequency 8081945 Hz
// According to the macro SWIRQ_INTLEVEL F
#if SWIRQ INTLEVEL HIGHER == 1
timer_intlevel = LOWER_INTLEVEL;
785 li a5, 1
FEFAO7A3  sb a5, -17(s8)
swirq_intlevel = HIGHER_INTLEVEL;
4789 1i a5, 2
FEFA0723  sb a5, -18(s8)
swirg_intlevel = LOWER_INTLEVEL;
#endif
// initialize timer
setup_timer(); —
38C1 jal @x80001024 <setup_™ x
< > ——E
©GDE Server  ©BuiltOK  INS R+W Ln76Col 37 1]

Figure 5-1 Enter Debugging Mode
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