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Preface

FTM32ForgelDE, or an integrated development environment, is a software application that provides a
comprehensive set of tools for developing and managing applications effectively. As a development platform,
it has most of the features that R&D engineers desire. FTM32ForgeIDE is suitable for most 8-bit
microprocessors and microcontrollers, so that the R&D engineers can develop new projects in a familiar
development environment, Moreover, it is green software, fast and easy to be installed, extremely intelligent
and user-friendly.

FTM32ForgelDE adopts a simple and flexible interface style, and displays memory windows and
register windows in categories. It supports intelligent code editing, syntax highlighting, and code navigation.
With a rich set of library functions and a powerful integrated development and debugging tools, it supports
the entire development lifecycle, making it user-friendly, efficient, and concise. Additionally, the software
provides a robust solution framework for unified management of multiple projects. It includes compilation
features with multiple optimization levels, enabling fully automated compilation and linking. It supports
multiple breakpoint management methods, including conditional and address breakpoints, at both source and
assembly levels. After code migration, it allows source code to be managed alongside Keil projects and
directly converts Keil projects to FTM32ForgelDE projects, offering enhanced compatibility. The platform
also supports comprehensive device features, including peripheral simulation, and allows flexible debugging
of drivers on target hardware. Integrated with the Fortior C51, FTM32ForgelDE provides seamless control
over the compiler, assembler, linker, and debugger within a single intelligent environment. FTM32ForgeIDE

significantly enhances work productivity and saves considerable time.
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1 FTM32Forgel DE Introduction

FTM32ForgelDE, or an integrated development environment, is a computer program that includes tools
for a variety of programming and software tasks. This chapter introduces the FTM32ForgelDE tools and
windows, which aims to help the programmers to develop embedded applications quickly.

Run the FTM32ForgelDE as administrator. The default interface is shown as below:

() ForgelDG

TM32l~orgelDE

Efficient Integrated Development Platform

Figure 1-1 FTM32ForgelDE Startup Interface

& FIM32ForgelDE [ - a
e s 5 i s o e s, o1 TOQEL Standlard Toolbay Bookmark Toolbar _y Text Edit Toolbar

%

0 v v ]

Remarkc »

~ = |Propertes.

‘Solson Browser

Code Remark Debug Toolbar Head File Toolbar

-
Toolbar -

FSoution Browser | 7 Prop.

Output
Show Output:

Figure 1-2 FTM32ForgeIDE Main Interface
1. Meau Bar: It integrates all tools and settings of the Fortior Riscv IDE.
2. Standard toolbar: It mainly has the following functions:
B New, open, save and save as
B Cut, copy, paste, undo and redo
B Navigate backwards, navigate forwards, bookmark
3. Build toolbar: It includes compile, build, build all and stop build buttons.

4. Debug toolbar: It includes download code, go, break, stop debugging, restart, and step through.
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5. Text Edit toolbar: It includes insert line comment, remove line comment, zoom in, zoom out and so
on.

Bookmark toolbar: Use bookmarks for navigating between marked sections of the code.

Code Remark toolbar: View and generate help document for header files in the current project.

Solution Browser Window: Show all source and files in the current solutions.

© © N o

Start Page: List the most recently used solutions.
1.1 Menu Bar
1.1.1 File Menu

File Menu Icon Shortcut Description
New Create a new project, file, and solution.
Open = Ctrl+O Open a file.
Close Close the file.
Open Solution = Ctrl+Shift+O | Open a project or solution.
Close Solution Close a project or solution.
Save = Ctrl+S Save the file.
Save As Save and rename the file.
Save all open source and text files, including the
Save All @ | Cultshift+s
project configuration settings.
Print Ctrl+P Print the selected content or area.
Print Preview Preview the print result before printing.

Set printing options like the paper size, the page

Print Setup . .
orientation etc.
Recent Files List all recently used source or text files.
Recent Solution List all recently used solutions.
Exit Exit FTM32ForgelDE and prompt to save files.

1.1.2 Edit Menu

Edit Menu Icon Shortcut Description
Undo 9 - Ctrl+Z Cancel the last edit operation.
Redo . Ctrl+Y Restore the last undone operation.
Cut & Ctrl+X Cut the selected text to the clipboard.
Copy 2 Ctrl+C Copy the selected text to the clipboard.
Paste @ Ctrl+V Paste the text from the clipboard.

V1.0 6 www.fortiortech.com
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Edit Menu Icon Shortcut Description
Delete x Delete Delete the selected text from the file.
Move the cursor back to the position occupied
i
Navigate Backwards - Ctrl+ - before a 'find' or 'go to line' command was
executed.
N Move the cursor to the position before a 'Navigate
Navigate Forwards = Ctrl+Shift+-
Backwards' command was executed.
Find = Ctrl+F Search for text patterns in the file.
Searches for text patterns in several files. Or
Find/replace in Files L Ctrl+Shift+H | replace the specified text with another text in
several files.
Move the cursor to the specified line number in
Go to line Ctrl+G
the current source file.
AT . .
Replace “+H Ctrl+H Replace the specified text with another text.
- Ctrl+K
Format Code = Format source code in the file.
Ctrl+D
| —] Ctrl+K
Format Selected Code = Format the selected source code.
Ctrl+F
| (=} Ctrl+M Offer commands for source code outlining in the
Toggle Outlining
Ctrl+L active file.
“ Offer commands for code outlining on the current
Toggle Outlining Current - Ctrl+M
line.
View See the following View Option table.
Indent See the following Indent Option table.
Convert Case See the following Convert Case Option table.
Line Operation See the following Line Operation Option table.
See the following Comment / Uncomment
Comment/Uncomment
Option table.
See the following Space Character Operation
Space Character Operation
Option table.
Include ANSI, UTFS, UFT8-BOM, UCS2 Big-
Character Encoding
Endian and UCS2 Little-Endian.
Breakpoint 9 Ctrl+Alt+B Set the breakpoint.
V1.0 7 www.fortiortech.com



Fortior Tech

/ User Manual

View Option Icon Shortcut Description
Ctrl+R,
View Indent Guides Show or hide the indent guides.
Ctrl+W
View Space A} Show or hide.
= Ctrl+E,
Auto Wrap Line = Automatically wrap lines.
Ctrl+W
View Newline Character ‘ Show or hide line breaks.
Zoom In & Zoom in on the text.
Zoom Out | Q Zoom out on the text.
Zoom Default | @] Set the font to 1:1 to the window size.
Indent Option Icon Shortcut Description
— Increase the line indentation of each selected
Increase Indent =
line with one tab.
= Decrease the line indentation of each selected
Decrease Indent T
line with one tab.
Convert Case Option Icon Shortcut Description
To Uppercase A Ctrl+Shift+U Convert the selected text to uppercase letters.
A
To Lowercase i Ctrl+U Convert the selected text to lowercase letters.
Line Operation Option Icon Shortcut Description
Duplicate Current Line E: Ctrl+D Copy the current line and paste the next line.
Move Up Selected Lines al Ctrl+Alt+D Move the selected line up.
Move Down Selected Lines |2 Alt+Down Move the selected line down.
Copy Selected | 3
Ctrl+Shift+C Copy the selected line to the clipboard.
(Current) Line
Cut Selected b
Ctrl+Shift+X Cut the selected line to the clipboard.
(Current) Line
Remove Selected %
= Ctrl+Shift+Delete | Delete the text of the current line.
(Current) Line
Remove All Blank Line = Delete all blank lines from the file.

V1.0 8 www.fortiortech.com
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Line Operation Option Icon Shortcut Description
Remove All Blank
Line(With Space A Replace blank lines with spaces in the file.
Characters)
Insert Blank Line Above = Insert a blank line above the line.
Insert Blank Line Below = Insert a blank line below the line.
Comment/Uncomment ..
X Icon Shortcut Description
Option
Ctrl+K Convert the selected lines to comments. Or
Add/Remove Line Comment =
Ctrl+/ convert commented lines to code text.
Add Line Comment = Convert the selected lines to comments.
Remove Line Comment = Convert commented lines to code text.
Add Block Comment = Ctrl+? Convert the selected code block to comments.
Remove Block Comment = Convert commented code block to code text.

Space Character Operation Option Icon Description
Delete each leading tab, leading space, trailing tab or
Remove Line-Head and Tail Space (%]
trailing space in the selected text.
Delete each leading tab or leading space in the selected
Remove Line-Head Space li)
text.
| Delete each trailing tab or trailing space in the selected
Remove Line-Tail Space (x]
text.
|E':.
EOL to Space Converts the newline characters into spaces.
Tab to Space(All) = Replace line-head tabs with spaces in the file.
|T|:I+b

Tab to Space(Line-Head)

Replace line-head tabs with spaces in the selected text.

Space to Tab(All)

Tak

Replace line-head spaces with tabs in the file.

Space to Tab(Line-Head)

| Tak

Replace line-head spaces with tabs in the selected text.

V1.0
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1.1.3 View Menu

View Menu

Icon

Shortcut

Description

Solution Browser

@

Ctrl+Alt+L

Show the Solution Browser window. See

Solution Browser for details.

Class View

Ctrl+Shift+C

Show the Class View window. See Class

View for details.

Resource View

Ctrl+ Shift +E

Show the Resource View window.

Properties View

Alt+Enter

Show the Properties View window. See

Properties View for details.

Bookmark Window

Ctrl+K

Ctrl+W

Show the Bookmark window.

You can use bookmarks for navigating
between marked sections of the code.
Bookmarks are displayed as magenta
squares in the editor margin and are set

through the toolbar buttons.

Command Window

Ll

Ctrl+Alt+A

Show the Command window.

Symbol Window

2l

Ctrl+Alt+S

Show the Symbol Search window.
Enter what you want to search. The window
displays the search result and the location in

the file.
Click ¥ to forward or backward,
click ™ to open the directory where the

file is located, click = to copy file

name to clipboard, click ‘ﬁ" to clear the
list.

Symbol Search - X

e [T T o wp | 3 B3 %

CURRENT_K develop.h(182) ~
CURRENT_LOOP_CONTROL customer.h(193)

CurrentLoop addfunction.h(177)
CurrentLoop addfunction.c(140)
CurrentOffset motorcontroffunction.h(24)
CurrentPID pid.h(36)
CurrentPID pid.c(19)
CurrentPIDInit pid.h(47)
CurrentPIDInit pid.c(60)
CurrentPower addfunction.h(40)

CurrentProtectTimes motorprotect.h(56)
CurrentRecoverCnt motornrotect. h( 671
Properties |[@;Symbol Search | Remark Preview

Figure 1-3

V1.0
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View Menu Icon Shortcut Description
Remark Preview | @ Remark Preview | Show the Remark window.

Find Result 1/ Find Result 2

Show the Result 1 / Result 2 window.

=] Alt+2

Output Show the Output window.
Show the Breakpoints window. See
Breakpoints Ctrl+B
Breakpoints Window for details.
Debug Windows Show the Debug windows.
Toolbars Show or hide the toolbars.

Customize User-defined

Toolbar...

See section Customize User-defined

Toolbar for details.

Full Screen

=

+Enter

Shift + Alt

Maximize the window to full screen.

details.

Debug Window Option Shortcut Description
Watch Show the Watch window. See Watch Window for details.
Auto Variables Ctrl+Alt+V, A | Show the Auto Variables window.
Local Variables Alt+4 Show the Local Variables window.
Show the Memory window. See Memory Window for
Memory
details.
Show the Disassembly window. See Disassembler
Disassembly Alt+8
Window for details.
Show the Register window. See Registers Window for
Register Alt+5

1.1.3.1 Customize User-defined Toolbar

Click “View” — “Customize User-defined Toolbar...” to show the User-Defined Toolbar window. As

shown in Figure 1-4, the Toolbar Buttons list displays all tools that you can use. The User-defined Toolbar

list displays the tools that you selected.

Click = =~

tool from User-defined Toolbar list, click

move the selected tool down.

to add the selected tool to User-defined Toolbar list, click

Move Up

to move the selected tool up and click

to remove the selected

Move Down
to

V1.0
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User-Defined Toolbar

Toolbar Buttons:

[Code Remark] ~
# TInsert Comment
& Remark Settings

k25 Preview Help Of Project
Stop Help Build
Generate .chm
[Bookmark]
[ZJ Togale Bookmark
L7 Previous Bookrmark
(3 Mext Bookmark

55 Next Bookmark in Current Dac...
JS Disable All Bookmark

5) Clear All Bookrmark
[Standard]
1 File...
[ Open...

& Preview Help Of File
>>
<<
Move Up
- - ) Move Down
4 Previous Bookrmark in Current ...

| User-defined Toolbar: |

X

4 Tnsert Comment
B3 Preview Help Of File

Rermark Settings

Generate a help preview for the editing filePreview File Help

Cancel

Figure 1-

4

As shown in the following figure, you can move the User-Defined Toolbar as you want.

File

Edit View Project Build Debug

Remark Tools Window Help

O Hdd 4B 9«0 r & ]
Bhbre BE | Ee QAR = F % A |8 5 2| & bk 586

# mMDu_MB

i %, NormalDownload - b Ul 4

- 0P 3@ =@ Orginal Toolbar
= | & # [E NI R =) =]

P 2 Remark: b | & | by b5 o | [H) .chm

A |

Debug - e | dh @M
# Remark: kb & k3 | Customize... I User-Defined Toolbar
Figure 1-5

You can right click the mouse at any position of the toolbar to select to show or hide some toolbars, as

shown in Figure 1-6. If the toolbar is selected, it is displayed. If not, it is hidden. You can select them

according to your needs.

Solution Browser
B = )
£ Solution "FU75xx_PVBat™ (1 Project)
= B 750xProject®

7 Application

# 7 Function

@ . Hardware

# 7 Indude Fies

4 7 Linker Script

=7 Document

| ") README.md

“2Solstion Browser | T Class View

Output

Show Output: GDB Clent

(Global Scope)

#include “MyProject.h”, DisplayA

DATA_MPPT  MPPT1_Ctrl,
DATA_MPPT  MPPT2_Ctrl;
DATA_Boost Boostl_tlrl:l

DATA_Boost Boost2_Ctrl;

Ivoid OpenBoost (void}

(
if (Sys_State == BoostTest)

#1f (BoostNoPVOpenLoop_EnableFlag

#else

if (Vbus_Ctrl.BoostTest_Vdcrg::
Vbus_Ctrl. BoostTest_Vderg:| ”|
else if (Vbus_Ctrl. BoostTest]'

Standard
Bookmark

Gl » -

in.c X | Protect.h X | COMM.h X

;‘1[;_"2 t(ﬁl ﬁ) sz e
-ClICK TO sho
7 Remark: b &f v“; b

COMM.c X

LeLele e« ] <

Text Edtor
Buid

Debug

Code Remark
User-Defined

Breakponts

| Bookmark
Command Window
Solution Browser
l-’ Class View

E Ref
Properties

Symbol Search Boo

&5 %

* @

Figure 1

| Call Herarchy

,ht

-6

Remark Preview

328 -

Not display

VbusRampVol) )

tRef_32B + VbusRampVol))

V1.0
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1.1.4 Project Menu

Project Menu

Description

Set Active Project

Set the current project as the active project.

Add to Project

Add a new file, folder or some existing files to the project.

Dependencies. ..

Show the Project Dependencies window.

Build Sequence...

Show the Compilation Generation Order window.

Settings. .. Show the Project Settings window. See 1.2 Project Setting for details.
Exports Makefile... Show the Exports Makefile(s) window.
Change Body Show the Select Body window to change the chip type.

Insert Project into Solution...

Add an existing project to the solution.

1.1.5 Build Menu

Build Menu Icon Shortcut Description
Compile the file. Syntax check is performed during
Compile = Ctrl+F7 compilation and the compilation information is
displayed in the Output window.
Build the target project, compile the modified file, and
Build F7
generate hex file.
Rebuild the target project, compile all sources files, and
Rebuild All Ctrl+Alt+F7
generate hex file.
Batch Build Execute build-commands on the selected project.
Clean Clean the target temporary file(s) created by the project
Show the Set Active Project Configuration window.
There are two configurations: Debug and Release. You
Set Active Configuration can debug program built under debug version. Program
built under release version is more convenient for
programmers without debugging function.
1.1.6 Debug Menu
Debug Menu Icon Shortcut Description
Erase Flash Alt+F8 Erase the Flash.
. Download the hex file to the Flash ROM
Download Code & F8
device.
Program code download modes: Smart
Download Mode
Download, Normal Download, Without
V1.0 13 www.fortiortech.com
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Debug Menu Icon Shortcut Description
Download
Go b F5 Start a debugging session.
Break Ctrl+Alt +Break | Pause a debugging session.
Stop Debugging E Shift +F5 Stop a debugging session.
Restart ol Ctrl+ Shift +F5 | Restart a debugging session.
Execute a single-step debugging into a
Step Into oz F11 function. It run the its internal code step-by-
step.
Execute a single-step debugging over a
Step Over = F10 function. It executes all called functions
without stepping into them.
Step Out = Shift+F11 Step out of the function.
_ Execute debugging to the current cursor
Run to Cursor = Ctrl+F N
position.
Show Next Statement Show the next statement.
Quick Watch Display the Quick Watch window.
Open the Breakpoints Window. See section
Breakpoints ‘E Ctrl+B
1.3.4 Breakpoints Window for details.
Toggle Breakpoint @ F9 Set the breakpoint on the current line.
Remove All Breakpoints d Remove all breakpoints in the program.
Disable All Breakpoints 3 Disable all breakpoints in the program.
V1.0 14 www.fortiortech.com
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1.1.7 Remark Menu

Remark: Create declaration samples for functions, data interfaces, etc. in header files. A newly created
header.h file is shown in Figure 1-17 to make you understand easily (Detailed steps is shown in 2.3 Create
A New File).

& =

Ee Edt Yew Project Bull Deoug Bemark Ioos Wndow Hep

D add -9 - - 2] i@ & . EZ2ZE EFE @ == %4 Ak noEme

Debug 2 (] H B M ;WO NomaDowbad - ) a » OB (B % 3 ha (@ Remaric b & By b B .em

Solsion Browser 78X headerh % Start Page x| man.c x | fu7502_trmer.c % | Customer.h x | fu7502_fash.c % | Ri7502_gpo.c % -x
= a s (Gobal 100%

4 Mardware
S ™ Incude Fies
Bsvinch
Brveoean
Parameter.h

B 7502_amp.h
'mmu‘n h
u7502_cmp.h 5 .
S 15 | #incl
Bursos ach w
‘x;:;-:xhh 176381z det __cplusplus
dma. 18
7502 flash. 10 | #enate
u7502_gpo.h 20
'mso:j(.n 21
Bisoznh 2
u7502_mewh B
u7502_spih 24
Bu7so2_tmerh
u7S02_tsd.h
7502_usth

Wrs02_vrefh

Emmz with
[[Mheaderh |

& Lioker Sawt

R

“FSokstion Browser T Class Vie

Figure 1-7
B Demo:

»  Project: Click “Remark”— “Demo” — “Project” to add a project declaration sample in
the header.h file, as the Figure 1-8

bk /b

REERR, SMETRGD, SR
Ef EEPROM. B
. ATi@i o SIRPE 120 4B

o HE .

=HME Pre-ariver EELRIDIEED
P, § e cu1 TREFFENSH. B
O TSR AE. puM. il

OZxeHER A, 2HARTH
« B8 Hall BWEE

ShERTR.

> EAHE/

L3, HFR. BE. BHE. BANEE.

SPERILER. Y. BAE. Hall RNFSRRIPET <

rights. <br
is manual is

w
2

pressly w
pyright o

Figure 1-8

»  File: Click “Remark” — “Demo” — “File” to add a file declaration sample in the header.h

file, such as function declaration, variable declaration, structure declaration, etc.

V1.0 15 www.fortiortech.com
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60 *

61 * @copyright Copyright{C) 2022, Fortior Technology Co., Ltd. All rights reserved.
62 R R R R T T E R P PP SR e

63 * Battention

64 * H/W Platform: FU6S32
65 * SDK Version : FU6832_SDK_1.0.8

66 *

67 * Bpar fEZHE:

68 * <table>

B89 * <grr<th-Date <th»>Version <th>Author <th>Description

70 ¥ <tre<td»2022-10-1% <|:d:>'fl.'].':| <td-Fortiortech S5W Team <td>Initial Version
71 * </table>

72 *

EEHE Y

74

75 [ #ifndef _ HEADER H_
76 | #define _ HERDER H

77

78 | // Include external header file.

79

80 [ #ifdef _ cplusplus

81 || extern " |

82 || #endif

a3

84 const int ival = 5 * 27

a5

86 extern double totallum; .
87 extern double sq2; Edit code and declare
88

89 int addInt{int &, int b);

a0 double sgrint{int a):

o1

92

93:H #ifdef colusolus

Figure 1-9

You can modify a file declaration based on the demo and program codes to declare the file as

below.
165 4%
2 || # @copyright (C) COPYRIGHT 2023 Fortiortech Shenzhen
3 || * efite £uT502_gpio. h
4 * @author Any Lin, R&D
5 * @since 2023-08-26 15:43:00
6 * e 2024-04-15 08:59:31
7 * @note Last modify author is Brad Yang, R&D
8 * @version
9 * @brief
10 ¥

15 | bbbkt ok o Rk bbbk ke / /) Tncluding Header Files
16 Hffinclude “core_type.h”

17 | include “fu7S0z.h”

18 | [kttt ookicb bbb bbb bbb ook bbbk kbkr /) Define Macro

19 | tdefine Porta (0)
20 | fdefine Ports (1)
21 | rdefine Portc (2) R
22 | jtdefine PortD (3) Parameter declaration
24 | tdefine GPIO_Mode_Out (0} //8d4

25 | fdefine GPIO_Mode_In y //8A

26 | ftdefine GPIO Mode AN (2 //H#l

27 | [define GPIO Mode PU (3} //Ldu

28 | ftdefine GPIO Mode PL (4} // T4l

30 wkkkkkrs/// Define Type

Figure 1-10

»  Function: Click “Remark” — “Demo” — “Function” to add a function declaration sample in

the header.h file.

V1.0
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74| /**@brief Reads data from a stream.

75 -

76 * @param[in] buffer Storage location for data.

77 * Bparam[in] size Item size in bytes.

78 * @Bparam[out] count number of items to be readed.

79 -

80 | * @recurn BIEMETHEE, HEREMETEFRR:

81 # | Result Code | Descriptions

82 S | H 1

83 * | E_ABORT | The draw operation was aborted.

84 * | E_OUTOFMEMORY | Insufficient memory for the operation.
85 * | E_INVALIDARG | One or more parameters are inwvalid.

86 =

a7 ~ gpar L

a8 - csinc.h

a9 -

90 | * @par =7l

a1 * Bocode

a2 * woid test( wvoid )

a3 A

94 & char list[30];

95 # int32_t ret, numread;

96 =

97 * // Attempt to read in 25 characters

a8 * ret = fread( list, 30, &numread ):

99 * printf( "Number of items read = %d\n", numread );

100 * printf( "Contents of buffer = %.25s\n", list ):

101 * }

102 * Bendcode

103 .

104 * Bsee member add

105 * Bremarks &

106 * @Bwarning BIERES

07 | * @pre B EFT . .
108 | * Bdeprecated HEULATEEA Function declaration
109 —_*

110 Iint32_t fread(char * buffer, int32 t size, int32_t * count); I
111

Figure 1-11

You can modify the function declaration based on the demo and program codes as below.

40
41 | #define SPI_Interrupt_Disable )]
42 | #define SPI_Interrupt_Enable )
43
44 | #define SPI_THMod Normal )]
45 | #define SPI_TMod_HighResistance (1)
46

47 | [rerpksdsckkkibkckRRRb Rk R R R R R R RR R R R R R R bR Rk Rk kR bk ks akdd a2k /) Define Type
48 [ typedef struct {

49
50
51
52
53
54
55
56

uint® SPI_Mode;
uintd SFI_CFOL;
uintd SPI_CFHA;
ulint8 SPI_NSS:
uintd SPI_WireMod:
uint8 SPI_Interrupt;
ulint& SPI_THod;
uint32 SPI_Baud:

57 |} SPI_InitTypeDef;

58 Bl /sksi ik ik kb Rk bk bbbk kb obbbbbb kb kR R R R bbbk okbikkk/ /) B

rnal Symbols

el W L L T T e e e e e e e e e e
60 | extern vold SPI_Init(uint8 SPIX . SPI_InitTypeDef+ Conflguration):

61 | extern vold SPI_DoubleWire ReadQuest(uint8 SPIX , uint8 const Data);

62 | extern vold SPI_SingleWlre ReadQuest (uint8 SPIX);

63 | extern uint8 SPI_ReceiveData(ulnt8 SPIX):

64 | extern vold SPI_SendData(uint8 SPIX , uint8 const Data); i 3

65 | extern vold SPI_Config(uint8 SPIX); FunCtlon deCIaratlon
66 | extern vold SPIL_Test(vold):

rnal Function

68 #endif

Figure 1-12

»  Enum: Click “Remark” — “Demo” — “Enum” to add a enumeration type declaration sample

in the header.h file.

111
112
113
114
115
116
117
118
119
120
121
122
171

S
* @brief Interrupt Number Definition. The maximum of 32 Specific Interrupts are possible.
=/
typedef enum
{
JAAARAs MiniS] Specific INTerrupt NUIIDETS A4 %A% &% 4% a s hdd ks s b adssdhhasshddhssd s hanssss
BOD_TRQn = 0, /*!< Brownout low voltage detected interrupt “f
WDT_IRQn = 1, /*!'< Watch Dog Timer interrupt =/

} enum name t:

Figure 1-13
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You can modify the enumeration type declaration based on the demo and program codes as

below.
19 | #define Porta (0)
20 | #define Port® (1)
21 | #define PortC (2)
22 | #define PortD (3}
23
24 | #define GP10_Mode Dut (0} //8idi
25 | #define GPIO Mode_In (1) //8iA
26 | #define GPIO_Mode AN (2 /8N
27 | #define GPIO Mode PU (3} //Lfi
28 | #define GPIO_Mode PL (4} //Ti
29
30 * ¥ * /// Define Type
31H typedef struct
32 uint8 ModSel;
33 uintg Pertsel;
34 uintl6 PINSel;
35 | ) GPIO_InitTypeDef;
36
37 typedef enum
38| (
39 UART_DARM = 0, i i
b e 2 Do, Enumeration declaration
41 I2C_DRAM = DMACFGI,
42 SPI_DRAM = DMACFGZ,
43| ) eType_DMA_PIPE;
44
45
B FEEEE KR sxxxsxs/ /) External Symbols
47 | [epErbbekbbriiiE e s L e e e s ##kk/// External Function
48 | extern void GPIO_Init(GPIO_InitTypeDef* Configuration);

Figure 1-14

»  Struct: Click “Remark” — “Demo” — “Struct” to add a structure declaration sample in the

header.h file.

125 /* Data Type Definitions */

126. | typedef volatile unsigned char wuS; ///< Define 8-bit unsigned volatile data type
127 typedef volatile unsigned short vulé; ///< Define 16-bit unsigned volatile data type
128 | typedef volatile unsigned long wu32; //f< Define 32-bit unsigned volatile data type
129

130 (3 /*=

131 * @brief Get a 8-bit unsigned value from specified address

132 * @param[in] addr Address to get 8-bit data from

133 * @return 8-bit unsigned value stored in specified address

134 - 4/

135 #define M3 (addr) (*({(va8 *) (addr)))

136

137! | /* Peripheral and SRAM base address */

138 [ #define FLASH BASE ({uint32_t) 0x00 //{< Flash base address
139 #define SRAM BASE ((uint32_t) 0x2 //{< SREM base address
140 #dsfine APBLPERIPH BASE ((uint32_t)0x40 //{< BPBl base address
141 #define APB2PERIPH_BASE ({uint32_t) 0x40 //{< BPB2 base address
142. [ #define RHBPERIPH BASE ((uint32_t) 0x50 /f/< DHE base address
143

103 T

104 * @brief Memory Mapped Structure for WDT Controller

105 =

106 [ typedef struct

w7 [

108. IrE

109 * @var your_Struct_name_t::IWICR

110 * Qffset: 0%00 Watchdog Timer Contfol Register

11 N

112 * |Bits |Field | Descriptions

113 R I B [

114 * 1[0] IWTR |Reset Watchdbg Timer Up Counter (Write Protect)

115 A | -

116 x] I |1 = Reset thk internal 13-bit WDT up counter value

17 S| I |Note: This bjt will be automatically cleared by hardware.

118 ¥ 1[1] IWTRE IWatchdog Timer Time-out Reset Enable Control (Write Protect)

19 L 1 |Setting this|bit will enable the WDT time-out reset function if the WDT up counter valus has nc
120 x] I |0 = WDT timefout reset function Disabled.

121 S| I |1 = WDT timefout reset function Enabled.

122 ¥ 1[10:8] IWIIS IWatchdog Timpr Interval Selection

123 * I IThese three pits select the time-out interval for the Watchdog Timer.

124 A | 1000 = 24 * THDT.

125 . | 1001 = 26 * TRDT

126 L 1 1010 = 28 * THDT.

127 L 1 1011 = 210 * FWDT.

128 A | 1100 = 212 * FWDT.

120: A | 1101 = 214 * FWDT.

130 *1ran |DBGRACK_WDT | ICE Debug Mofie Acknowledge Disable Control (Write Protect)

131 L 1 10 = ICE debuly mode acknowledgement effects WDT counting.

132 * 1 1 IWDT up countpr will be kept while CPU is hanging by ICE.

133 x] I |1 = ICE debuly mode acknowledgement Disabled

134 1 I IWDT up countpr will keep going no matter CPU is hanging by ICE or not.

135 o

136 | /%1 Bbrief 0x00 Watchdog Timer Confrol Register */

137 uintiz WICR;

138

139 /%! @brief Configuration which is uspd to execute the demo */

140 system cfg_t sys_cfg;

141

142 /*! @brief CLI related configuracion| +/ .

o s ctan i ar Structure declaration

144

145 }) your_struct_name_t:

126

Figure 1-15
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You can modify the Structure type declaration based on the demo and program codes as below.

- I T

-
-

11
12 [J #ifndef _ AddFunction H

13
14
15
16
17
18
19
20

i

211 Rights Rese

Define to prevent recursive inclusion --—- - - - _—

#define _ AddFunction H

[ R KRR R R R KRR K KRR R KRR R AR R R R AR AR AR R RN R AR AR R AR R

#include <FU68xx_4_Type

I wy
H typedef struct .
( Structure Declaration
uintlé ADCDcbus; o

uintlé ADCSpeed;
uintlé ADCVref:
|-} ADCSample;

Figure 1-16

»  Define: Click “Remark” — “Demo” — “Define” to add a define declaration sample in the

header.h file..

474,,,..‘ ok * o * bk * ckekrbk/// Define Type
48 [ typedef struct {

49 uint8 SPI_Mode:

50 uint8 SPI_CPOL:

51 ulnts SPI_CPHA:

52 uintd SFI_NSS:

33 uintg SPI_WireMod;

54 uint& SPI_Interrupt;

55 uint& SPI_THod;

56 uint32 SPI_Baud;

57 |} SPI_InitTypeDef;
58 L /#ekk kbt d bbb bbb f R bbb R R R R R R R kbR kkk e/ /) External Symbols

5O | Sekwkkkk i ikk bk bR R R RRRERRRRR R R R R R RS R RR R R R R RRRR R R R R R R R kR ke b pbakd i kikikk [/ External Function
60 | extern void SPI_Init(uint8 SPIX , SPI_InitTypeDef# Configuration):

61 | extern void SPI_DoubleWire_ReadQuest (uint8 $PIX , uint® const Data);

62 | extern woid SPI_SingleWire_ReadQuest (uint® SPIX);

63 | extern uint8 SPI_ReceiveData(uint8 SPIX);

64 | extern vold SPI_SendData(uint8 SPIX , uint8 const Data);
65 | extern vold SPI_Conflg(uint8 SPIX);

66 | extern vold SPI1_Test(vold);

Function declaration

67
Figure 1-17
You can modify the define declaration based on the demo and program codes as below.
18f- - — (C) COPYRIGHT 2020 Fortiortech
2 File Name Customer.h
3 Author : Fortiortech appliction Team
4 Version : V1.0
5 Date : 2020-04-10
6 Description : This file contains customer parameter used for Motor Control.
7
8 A1l Rights Reserved
9 “/
10: - /* Define to prevent recursive inclusion */
11 #ifndef _ CUSTOMER H
12 [ #define _ CUSTOMER #_
13 #include <Develop.h>
14
15 #define I_ValueX (Curr_Value) ((Curr_Value) * (HW_RSHUNT) * (HW_AMPGAIN) / (HW_ADC_REF))
16 | #define I_Value (Curr_Valus) _Q15(I_ValueX (Curr_Valus))
v - Define Declaration
18 FE rERBHE v
19 /*PWM Parameter*/
200 | #define PWM FREQUENCY (24.0) /1 (emz) FEAE
21
22 | /*deadcime Paramecers/
23 | #gefine pwM DEADTIME 7/ (us) FREE
2
25 | /*single zesistor sample Parametert/ )
26 |#define MIN WIND TIME (PWM _DEADTIME + 0.8) £/ (us) BEESNEEEFD, EUUEFEXE0. sy

Figure 1-18
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»  Group: Click “Remark” — “Demo” — “Group” to add a group declaration sample in the

header.h file..

153
144 [H] /*#* Raddtogroup YOUR_GROUP_NAME your group title

145 Configuration of the MO Processor and Core Peripherals:
146 - upt numbers

147 - registers and bit fieslds
148 - al

base address
1 ID
1 definitions

149
150
151
152

153

(7]

154 J/f Your code
155 i f
156
157
158 - /*
159

(7]

* end of group YOUR_GROUP_NAME */

Figure 1-19
File Head Comment: Click “Remark” — “File Head Comment” to add a file header comment
sample in the header.h file. The shortcut is Ctrl+Alt+K;
Symbol Comment: Click “Remark” — “Symbol Comment” to add a symbol comment sample in
the header.h file. The shortcut is Ctrl+Shift+K;
brief: Click “Remark” — “brief” to add a brief declaration sample in the header.h file. The shortcut
is Ctrl+L;
brief(After Line): Click “Remark” — “brief(After Line)” to add a brief declaration sample behind
the code line in the header.h file. The shortcut is Ctrl+Shift +L;
Image(Non Chinese name): Click “Remark”— “Image(Non Chinese name)” to insert a picture and
add a picture declaration sample in the header.h file;
Attention: Click “Remark” — “Attention” to add an attention declaration sample in the header.h
file;
Copyright: Click “Remark” — “Copyright” to add a copyright information declaration sample in
the header.h file;
Example: Click “Remark” — “Example” to add an example codes declaration in the header.h file;
Include: Click “Remark™ — “Include” to add a header file declaration sample in the header.h file;
See: Click “Remark” — “See” to add a view member declaration sample in the header.h file;
List: Click “Remark” — “List” to add a list declaration sample in the header.h file;
Params: Click “Remark” — “Params” to add a parameters declaration sample in the header.h file;
Ref: Click “Remark” — “Ref” to add a reference declaration sample in the header.h file;
Mult Ref: Click “Remark” — “Mult Ref” to add a multiple references declaration sample in the
header.h file;
Table: Click “Remark™ — “Table” to add an author information declaration sample in the header.h

file;

V1.0
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Table2: Click “Remark” — “Table2” to add an author information comment sample;

Else: Click “Remark” — “Else” to add a declaration sample about remarks, warning, preconditions
and deprecated information comment samples in the header.h file;

User Define: Generate user-defined comments;

Remark Settings: Set the path for adding pictures;

Preview Help Of File e : Click e or “Remark” — “Preview Help Of File” to show the

Remark Preview window;

Remark Preview - header.h x
A openpage b O € @ & & ewort
Fortier Bocusent — This Test

Data Structures | Enumerations | Functions

header. h File
Reference

SERME. . More...

Data Structures

struct  your_struct_name_t

Enumerations

emm  enum_name_t { BOD_IRGn = 0, WDT_IR@n = 1}

Functions

intd2_t fread (char *buffer, int32 t size, int3Z_t *count)

Detailed Description

Thiz file contains ...

Version : V1.0.0
Author : Fortiortech SW Team
Date : 2022-12-13 16:39:38

Copyright : CopyrightiC) 2022 Fortior Technology Co., Ltd. 411 rights

reserved.

Enumeration Type Documentation

enum_name_t

Figure 1-20
Preview Help Of Project s : Click s or “Remark” — “Preview Help Of Project” to show
Remark Preview window. All header.h files are listed in the window with brief descriptions, as

shown in Figure 1-22;

Build Prompt X

| Generate help documents only for header files in the current project.

I:‘ Don't show it again

Figure 1-21

V1.0
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Remark Preview - [test1] v x
A® OpenPage b @ @ & | £ Bxport

Fortior Document — This Test

File List

Here iz a list of all documented files with brief

descriptions:

= ADC.H

= AddFunctien.h
=l Asp.H

= BENFDetect.h
ZCap.H
ZICRC.H

= Customer.h

—| Customer_ Debug.h
=/ DAC.H

— Develop.h

= DEA.H

I Driver.H

= FLASH. H

=l FocContrel.h Define motor
contorl parameter
= FocControlFunction.h

| FOCTailDect.h
= FU68zx_4.h

Figure 1-22

B Stop Help Build: Stop generate the Help file.

:
B Generate.chm : Click = or “Remark” — “Generate.chm” to generate .chm help files. The

Output window displays the compilation process and results of the generated help files, as shown

in Figure 1-23.
Output

Show Output: Help Buid L NN

il
[l

Compiling d:\FTMeuIDE_¥1.0. 0. 9%r emarklontputihtmlihelp. chm

Compile time: O minmtes, 1 second
1,169 Topies

6,101  Local links

63 Internet links

0 Graphics
Created d:\FTMoulDE_V1.0.0. S\remarkioutputihtnlthelp. chn, 435,369 bytes

Compression decrsazed file by 1. 746, 037 bytes.

<
=] Output | (@ Breakpoints 2 Bookmark

Figure 1-23
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o &
[ A
BRO | 28 | mms >

) @& & o
=ik BT Edn 2" FIED EIRQ)
Fortior Document - This Test

@ Modules
= Data Structures
= @ Data Structures
[£1 Data Structure Index
= W Files
@ File List
= [ Globals
B an
[E1 Enumerations
[2 Enumerator
21 Macros

Here is a list of all documented functions, variables, defines, enums, and typedefs
with links to the documentation:

« _Q10 : definition.h
« _Q11: definition.h
« _Q12: definition.h
« _Q13 : definition.h
« _Q14: definition.h
-+ _Q15: definition.h
« _Q16 : definition.h
- _Q30: definttion h
« _Q31 : definition.h
= _Qd4 : definition_h
« _Q7 : definition.h
: definition_h
definition.h

(S
=)

- _Qi

.

@ B

« clr_csr: core_type.h

« ETypeFlashCmd : fu7502_flash.h
- ETypeFlashStatu : fu7502_flash.n

1.1.8 Tools Menu

Figure 1-24

Tools: Click to show the Options window. You can set the interface style, text font size, colors and so

on.

Options

[=8 Environment

eneral

i Keyboard
= Text Editor
. General
- Fonts and Colors
- Formatting
- Find and Replace

. Fonts and Colors
- Qutput Window

. Fonts and Colors
=) Build & Debug
- General

Visual Style:
UI Font Size:
ToolBar Icon Size: | | Medium Size  ~

Hormal ~

Normal Size w

[ Check for updates when the program starts

i Fonts and Colors
= Download
. General
Export Options... || Import Options... Apply Cancel
Figure 1-25
1.1.9 Window Menu
Window Menu Description
New Window Open a window to display the file.
Close All Close all opening files.

Rearrange Windows

Rearrange the windows and reset them to the default settings.

Windows

Switch among the open files.

V1.0
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1.1.10 Help Menu

Help Menu Description
You create a new solution, open an existing solution and quickly open a
Show Start Page
solution in the recently used solution list.
Fortiortech on The Web Visit Fortior Technology website.
User Manual (English) Open the user manual in English

User Manual (Simplified Chinese)

Open the user manual in Chinese

Programming Guide

There’re some manual: Porting Guide(Simplified Chinese), FTM32 C

Programming Guide (Simplified Chinese) and FAQ.

Display the feedback information interface, where you can fill in the
suggestions or the problems found during use, and attach a document for

explanation.

& Report Problem And Feedback - m} X

Please fill in the suggestions you would like to provide and the problems found,
so that we can better improve the software!

Issue Type: GeneralUl -

Suggestion or Problem Description:

Report Problem&
Feedback Message...
Upload file (h,c,asm,a,zip,png,jpg bin,doc hex,pdf pptxls etc.):
Your contact information:
Figure 1-26
Check for Updates Check the latest patch or service pack for IDE update.
Apply for a software licence. The following window pops up after you
click this button. Fill in the information as required and click Submit to
Apply for Licence

submit the application. If the application is approved, the Licence

document is sent to your email address.

V1.0
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Help Menu

Description

Your local-machine-code:

Enterprise Name:

Contact Name:

Your email, Used to receive license files:

FortiorTech's FAE:

Remark:

About IDE

A
Figure 1-27
Import Licence Import a software license
The information about FTM32ForgelDE.
About FTM32ForgelDE X
FTM32ForgelDE v1.0.0.15
Copyright(C) 2018, Fortior Technology Inc.All Rights Reserved.
Toolchain: FTM32 Swt. Development Kit Version:1.0.1.518 Copy Info
Toolchain Path:  C:\Program Files (x86)\FortiorTech\FTM32IDE_V1.0
C Compiler: riscv32-unknown-elf-gcc.exe V1.0.1.518
Assembler: riscv32-unknown-elf-as.exe V1.0.2.0
LinkerLocator: riscv32-unknown-elf-ld.exe V1.0.1.0
LibMaker: riscv32-unknown-elf-ranlib.exe V2.0.1.0
HexConverter: riscv32-unknown-elf-objcopy.exe V2.0.1.0
Target DLL: FTechUSBLibExDIIU.dII V1.0.4.6

This product is licensed to:

Computer = DESKTOP-420RKK1

User = Noah.Fang

Product = FTM32ForgelDE

LIC = 4F93D5078233434D931BCCAG7DAFFOCF
Expires = 2025-06-30 10:36:21

Warning: This product is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program, or any portion of it,
may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law.

Figure 1-28

1.2 Project Settings
1.2.1 Settings

Click “Project” — “Settings” to set the project. The shortcut key is Alt+F. All common settings can be

reset to default values via the Resent button.

V1.0
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1. General: contains the directory and name of the output file and the selection of the makefile file.

Among them, “Generate and overwrite makefile” automatically generates the makefile for the

selected software; “Use external makefile” selects the makefile set by the programmer, as shown in

Figure 1-29.

2. Target: As shown in Figure 1-30, the choice of chip type, please refer to the “FTM32 C

Programming Guide (Simplified Chinese)” for specific descriptions.

Project Settings

Settings For: Debug

General Target Assembler Compiler Linker Debugger

=-@5{750xProject: Reset
=7 Applcation 2 >
-AddFunmon,c Output Directories
B AddFuncion.h Intermediate files:
B BatDcOCSeth -
& customer.h -/Obj
B PvBoostset.h
Prrrotect.h
B verrupt.c Qutput file name:
Brman.c
+ Function ./Debug/FU75x2_FOC.elf
# Hardware
+ Indude Fles
# 7 Linker Sapt
¥ Document
Makefile Option
© Generate and overwrite makefile
_) Use external makefile
Ok Cancel
Figure 1-29
; Project Settings
. General Target Assembler Compiler Linker Debugger
Settings For: Debug
(=& 750xProject Reset
=" Application Target options
B AddFunction.c
- B AddFunction.h G ip32 v
~EBBatbcDCset h APCS Frame off
~Picustomerh Interworking off
~PBirvBoostset.h
. 'Prutect h Floating point support Hardware
5 ‘\nterrupt‘c Endianess Little-endian
main.c CPU Core SCR1
Function
FPU Name None
Hardwiare
Indlude Fies Long Calls None
" Linker Script Instruction Set IMC
Document

3. Assembler:

Generate code for the specified ABL.

Tool chain

-mabi=ilp32 -march=rv32imc_zicsr

Figure 1-30

B Define Symbol: Define macro in assembly code;

B Undefine Symbol: Cancel macro in assembly code;
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Include path: Add the address of the header file, as shown in Figure 1-31 below;

Warning as error: The default is Off, which turns off the operation that treats warnings as
errors;

B Disable Warning: Generally not set;

B Disable All Warning: The default is Off;

B Auto convert to path relative to project path: It is generally recommended to check this option.

Project Settings ><
A bl |
Settings For: |Debug General Target Assembler cCompiler Linker Debugger Post-build
=B test Reset
source Files Assembler options
Include Files
*= || Linker Script Define Symbol
Undefine Symbol puksaat s X
L] ‘
Warming as error O @ OneDrive ~
Disable Warning < BEEREEESE
Disable Al Warning Off & Lucky
T - 1 v O s
2. add S
Include path ; = B
| D:\FTMcUIDE V1.0.0.8 Patch00d\fest = .l
i — = - e
+ =
/ »EE
W =5
Delete; Move up; Move & 06 (€) 4
3. Select path v = HiIE (D) /
7 i skDownload v
1
6 l |:z4¢xc5: fest I
General suggestion check \ Cancel FEHEM ’ i B
|| &1 auto convert to path relative to project path o] o — =
‘ | ] ~

Figure 1-31
4. Compiler: Category has two categories: General and Debug, as shown in Figure 1-32 below;

Project Settings X

General Target Assembler Compiler Linker Debugger
Settings For: Debug g L

&5 750xProject Category: |General | Reset
= 7 Appication General

Badcruncion.c mmv"e'_

i ascrunctonh C Standard 99

BB satococset.h

C++ Standard GNU++98
B customer.h
R PvBoostset.h Optimization level  No optimize
Brrrotecth Debug Information  gdb2 (ggdb)
Bocerucc Wamings A
Pmac
-8 Function RTTI Use RTTI
# . Hardware Indude path $(ProjectPath)\..\ForgelDE, (ProjectPath)\..\lbrany\u75
i mlnchida Flas Define Symbol
4 7 Linker Sorpt
# 7 Document Function As Section  Yes
Determine the C language standard.
Tool chain

~std=c99 -00 ~ggdb -Wall -1 "§(ProjectPath)\..\ForgeIDE" -1
"$(ProjectPath)\..\library\fu7502\gcc\core" -1 "§(ProjectPath)\..\library
\fu7502\gcc\periph” -1 "§(ProjectPath)\..\source\hardware" -I
"$(ProjectPath)\..\source\AddFunction\Include" -ffunction-sections -
fdata-sections

Ok Cancel

Figure 1-32
C Standard: C language standard, select C99 here, or other standards;
Define Symbol: Define macros in C language;
Undefine Symbol: Cancel macros in C language;
Include path: Add the address of the header file;
Warning as error: The default is Off;

Disable Warning: Generally not set;
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Disable All Warning: The default is Off;

Signed Char: The default value is On, indicating that the defined variable is a signed variable.
For example, char char8 is a signed character;

B Reentrant intlong: The default is On;

B Reentrant float: The default is On;

B Optimize for code: code optimization level, with the following five levels available. Default

is O0, as shown in Figure 1-33;

Project Settings %
Settings For: Debug o General Target Assembler Compiler Linker Debugger Post-build
=5 test Category: | Optimization ~ Reset
[+~ Source Files _
Include Files Compiler options
Linker Script Optimize for code 00 v oA

Disable overlay

Disable GCSE optimisation gé
Disable label optimisation 03
Disable invariants optimisation 04

Mo Induction Off
Mo loop reverse Off
Mo peephole off
Mo register parameters off

Enable peephole asm On

Optimize for code speed or size.

Tool chain

--opt-0 --peep-asm --peep-return

Figure 1-33
5. Linker:
B Linker Script: Linker files;
B Library Path: Defined library path;
B Additional Libs: Extra needed library.
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Project Settings

Settings For: Debug

= &Y 750xProject

(= 71 Application
B Addrunction.c
BB Addrunction.h
BBBatDCDCSet h
#B customer.h
IPVEousSet‘h
'Protect.h
.nterrupt.c
Bimain.c
Function
Hardware
Indude Fies
Linker Script
Document

e-6-8ea

6. Debugger:

General Target Assembler Compiler Linker Debugger

Reset

Linker options
| T o -

Remove Symbols Off

Unink Useless Code On

Create in shared lbrary off

Link without Defauk startup fie Off

Link without Defauk lbraries ~ Off

Link without standard ibraries  Off

Linker Script $(ProjectPath)\..\brary\fu7502\gec\core\fu75(

Stack Top

Define Svmbol

Leave relocation sections and contents in fully linked executables.

Tool chain

-WI,--gc-sections -static -T "$(ProjectPath)\..\library\fu7502\gcc\core A
\fu7502_link.Id"

Figure 1-34

B Run to main function: Indicates that the register initialization operation is completed from the

main function during debugging;

Run to startup code: Indicates that the debugging starts from the startup code. At this time, the

register is not initialized and the last operation value is retained,;

Project Settings

Settings For: Debug

(=& 750xProject

=7 Application
B Addrunction.c
B rddrunction.h
i BartDCDCSerh
i customerh
T puBoostSet.h
iprotecth
'ntenupt.c
Pimain.c
Function
Hardware
Include Files
Linker Script
Document

[

General Target Assembler Compiler Linker Debugger

Cache Option
o a
[ Cache XData
([ Cache Code

Clk Setting
System Clk Setting
O Internal Fck (O PLL

PLL Setting
48MHz 24MHz

PLL Clk Selection

O Internal Fast Clk
() External Fast Clk

General Setting
(_JEnable Eos Resst

LVW Setting
() Disable LYW Reset
() Enable LVW Interrupt
4.2v 4.5V

LVR Setting
030v  O35v  O38v

Crystal Driving Setting

(0~12MHz (04~24MHz
0 16~24MHz ) >=24MHz
Encrypt Config

[C) Enable memory encrypt

(_] Enable watch-dog [_] Enable EC Mode

Step into, program stop at:  main function  ~ (] Non fixed code region

Memory cache mode: No Cache ~

[ Manual close Moe output when break

Figure 1-35

Ok Cancel
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1.3 Window Introduction

In the FTM32Forge IDE, you can dock windows at specific locations and manage them by using tag
groups. You can make a window in the “suspended” state, that is, make it always in the upper layer of other

windows. Changing the size and position of the “floating window”, does not affect other windows.

1.3.1 Solution Browser

Solution Browser: Displays all project files in a tree structure to help you manage project files, as shown

in Figure 1-36.

Solution Browser vax Class View v ax Properties v X
= :E L= | 750xProject Project Properties ~
B Solution "FU7Sxx_PVBat” (1 Project) ject®
= B 750xProject* - Classes
1= Application : a”“ms (Name) 750xProject
; nAddFunction.c acros Praject File D:\IDE\test\software_bl
. +/-_ Constants . ~ -
h nAddFunctmn.h 5= Variables Project Type RISCV C Project
h nEatDCDCSet‘h =Bl Functions Action Configuration Debug
---!Customer.h E Body
! PVBoostSet.h Body Series FTM32
B Protect.h Body Name FU7502
---!\nterrupt.c
---!maiﬂ.c
Function
Hardware
Indude Files
Linker Script
= Document
- ") README.md
“Solution Browser = Class View ASolution Browser |ZfClass View B Prop... |@Sym... [Z=Cal H..|BH Rem...
Figure 1-36 Figure 1-37 Figure 1-38

In the Solution Browser, you can change the order of folders or files. Operations: Click the folder or the
file to activate the up and down arrow keys in the Solution Browser, and change the folder or file order by

clicking the arrow key.

1.3.2 Class View

Class View: The tree structure shows the program-defined structure, macro definitions, global variables,

etc., as shown in Figure 1-37.

1.3.3 Properties View

Properties View: Display the General, Body and Content of the selected project or file.,
B General: as shown in Figure 1-38
» Name: Project Name, File Name;
Type: Project Type, File Type;
Absolute Path: Project File, Full Path
Relative Path;

YV V V V

Action Configuration: Debug;

B Content: as shown in Figure 1-38
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»  Modify Time;
B Body: as shown in Figure 1-39
»  Body Series: Riscv;
» Body Name: If you want to change the Body of the created project, you can click on the Body
Name to change it, and the “SupportBody” displays the supported chip sub models, as shown

in Figure 1-40.

Properties v o ox
| 750xProject Project Properties v
EE
CESH 1
B General
(Name) 750xProject
Project Fle D:NIDE\test\software_bi
Project Type RISCV C Project
Action Configuration Debug
B Body
Body Series FTM32
Body Name FU7502 Q
Body Name
Specifies the body name

#FProp... |&Sym... |=Cal H.. |sdRem...

Figure 1-39
B Select Bady X
E-FTM32 Item Value
[RU/502 IRAMSize 256 Bytes
- FU7502x XRAMSize 12K Bytes
FU7S03 ROMSize 64K Bytes
BankTotalNum 3
| SystemnClock 48MHz
| Throughput 24 MIPS
| InterruptNum 15
PriorityLevel 4
Timer/Counters 6
Watch-dog 1
RealtimeClock 1
Compare/Capture 1
PCA 1
A/D Converter 12bit with 8Channel
| Interface SPI, 12C, UART
MotorControlMode BLDC, SVPWM/SPWM, FOC
DriverMode Gate Driver,3P3N Prediver, 6N Predriver
Detail High-speed riscv MCU with 4 I/O Lines, In-System Progr...

Cancel

Figure 1-40
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1.3.4 Breakpoints Window

Breakpoints Window: Displays the location of all breakpoints set by programmers in the program,
including the file name, address, and number of lines, as shown in Figure 1-41 below. The shortcut key is

Alt+F9.

Address

Source code
corresponding to
hreakpoint

@ motirprotect.c, line D:\test\te
O mainf, line 60 D:\test\testC51
B lne 86

o e
. Disable all breakpoints
Del selected breakpoints

Set Breakpoint

= output l.jEreakpoints 2 Bookmark

Del all Breakpoints

Figure 1-41
In static mode, You can more than 4 breakpoints; During dynamic debugging, the maximum number of

valid breakpoints is 4, as shown in Figure 1-42 and Figure 1-43.

i FTM32ForgelDE X

|\ Breakpoint number over than 4, please check...
H P P

=
Figure 1-42
Breakpoints
0 ﬁ) ﬁ | :»;l
MName File Line Address

kA @ main.c, line 58 d:\test\testC51\flashigFvl.4-2022 58
B @ main.c, line 121 d:\test\testC51\flashigFvl.4-2022 121
1 @ MotorControl.c, line D:\test\testC51\flashig{EV1.4-202: 31
b1 @ MotorControl.c, line D:\test\testC51\flashigFEV1.4-202; 117
b4 @ MotorProtect.c, line D:\test\testCS1\flashidifiEv1.4-202: 42 I disable

Figure 1-43
9 : To set a breakpoint, enter the file name and number of lines to set the breakpoint, as shown
in Figure 1-44. The setting result is shown in Figure 1-45, and the breakpoints window shows the new

breakpoint just set.
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Breakpoint
S/W File
Intarrupts execution when the spacified fil'sposition be arrived.
File: ‘mam.c
re:
Figure 1-44

x : Deletes the selected breakpoint.

9D

: Delete all breakpoints.

o : Make all the breakpoints set disable, that is, do not tick all breakpoints, as shown in Figure 1-46.

|preaoones
2 xXPB # | B
Name File
k1l @ MotorControl.c, line D:AFTMcuIDE_V1.0.0.8_Patch004\: 26
kel @ MotorControl.c, line D:AFTMcuIDE_V1.0.0.8_Patch004': 35
kel @ Interrupt.c, ine 13! DAFTMcuIDE_V1.0.0.8_Patch004\: 139
k1l @ main.c, line 56 DAFTMcUIDE_V1.0.0.8_Patch004': 56
kel @ motorprotect.c, line DAFTMcUIDE_V1.0.0.8_Patch004': 21
D:\FTMcuIDE_! _ 9

Line Address

% * main.c, line 59

Newly set breakpoint

output | @ Breakpoints | (3 Bookmark [JCommand Window

Figure 1-45

If a breakpoint is checked, the breakpoint is enabled.

2 PR EH

J

Line Address

MName File

[ & MotorControl.c, line D:\FTMcUIDE_V1.0.0.8_PatchO04\s
[ & MotorControl.c, ine D:\FTMcuIDE_V1.0.0.8_Patch004\s
[ & Interrupt.c, line 13! D:\FTMcUIDE_WV1.0.0.8_Patch004\s

[ @ main.c, line 56 D:AFTMcUIDE_W1.0.0.8_PatchOo4\s

[ & motorprotect.c, line D:\FTMcUIDE_V1.0.0.8_Patch004\s
[ & main.c, line 59 D:\FTMcUIDE_V1.0.0.8_Patchon4:

Output lEBBreakpoints 2 Bookmark 1 Command Window

: The

Figure 1-46

source code corresponding to the selected breakpoint, as shown in Figure 1-47.

i} Develop.h 50, -
Interrupt.c 51 E void main (void)
RS Protect.h 5214
C L9 maine - 53 uintlé PowerUpCnt = O
54
lf-alsmuticm Explorer @Ctass View 55 Lo
Properties wwx [ 3 for (Powerlpcat - o; PowesUpCat < SystemPowerUpTime: PowerUpcacis): |
>
¥ 58 /* aocBEREEERE +/
59 VREFConfigInit():
60 /* Hardware & Software IOnitial */
61 HardwareInit();
62 SoftwareInit () ;
63 DebugSet () ;
64 [+ BFERER -/
65 EA = 1;
66
A7 =1 ensi1a [N
<

2 xal | B
Name File

L @ MotorControl.c, lne D:AFTMcuIlDE_V1.0.0.8_Patchood\s 26
k7l @ MotorControl.c, line D:\FTMculDE_V1.0.0.8_Patch004\s 35
k7 @ Interrupt.c, line 13! D:\FTMculDE_V1.0.0
main.c, line 56 D:\FTMcuIDE_V
L1 @ motorprotect.c, line DAFTMcuIDE_V1.0.0.8_Patchoo4\s 21
k7l @ main.c, line 59 DAFTMcUIDE_V1.0.0.8_Patch0o4\: 59

= .

Line

Address

Figure 1-47

: Edit the selected breakpoint, for example, select the breakpoint main.c line56, click this option to
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display the settings page shown in Figure 1-48, you can modify or delete the breakpoint.

Breakpoint x

S/W File

Interrupts execution when the specified file'sposition be arrived.

File:

E\User\source\application\main. |

Line:

Cancle

Figure 1-48
1.3.5 Disassembler Window

Disassembler Window: Displays the address, opcode, operand, assembly instructions, and
corresponding source code, as shown in Figure 1-49. An assembly instruction is composed of an instruction
mnemonic (abbreviation of the name of the instruction) and symbols representing variables, registers, and
constants, that is, each assembly instruction is represented by an assembly instruction mnemonic followed
by one or more symbols.

The address is the memory address where each assembly instruction is located, the opcode is the
hexadecimal code corresponding to the mnemonic of the assembly instruction, such as 7F, and the operand

is the operand of the assembly instruction, such as 3A corresponding to #0x3a.

(Global Scope) ~ ~ v

50 L ~

51 H void main(void)

52

53 uintlé PowerUpCnt = O

54

55
@ 56 (PowerUpCnt = 0; PowerUpCnt < SystemPowerUpTime; PowerUpCnt:++)

57

58

59

60

61

62

63

64

65

66

67.E]

6B[|]

Ao P—— Crveame molileaedian____ x v
< >
Disassembler voax
CPU Address: || > = e

"
Pt FE S ok | source code . /
for (PowerlipCnt = 0, PowerUpCnt < SystenPewerUpTine, PowsrUpCnt++) , |Navigate to program source code
| DAZ5||7F zd mow T, R0x3a
0427||7E 98 mov  ré, #0x98
04z9|1E dec 1o .
0aza([EE FF 01 cine T, #O%Ef, C:0AZE . . Jump to the next breakpoint
042D |[LF dec Assembly instruction
0AZE [[EE | mov  a,rf
0AZF [|4F ——Jorl a7
0430[70 F7 NK
* ADCE EUE *
Addr VI{EFGonfi?IE%(?EEE% ! Opcode
0432 12 04 T8 lcall _VREFConfigInit{(C:0478)

f+ Hardware & Software I0mitial *

HardvareInit()
0A35 12 04 45
Softrarelnit() ;
0438 12 04 69
DebugSet () ;
0A3B 12 04 13
/& BTG «/
Bu =1
‘&lDisassembler | Z&lwatch 1 = output B Bookmark [ Registers

lcall _HardvareInit(C:0449)
lcall _SoftwareInit(C:0469)

lcall _DebugSet(C:0413)

Figure 1-49
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When running the program, click debug, and the assembly instructions run in sequence with the source
code running line by line. The breakpoint set in the source code window also exists at the corresponding
assembly instruction; On the contrary, if the breakpoint set in the source code window or disassembly window
is canceled, the breakpoint corresponding to the disassembly window or source code window is also canceled.

: Click this button to locate the source code corresponding to the running assembly instruction.

=

: Click this button to run the program directly to the next breakpoint.

1.3.6 Registers Window

Registers Window: In the register window, three registers “All”, “General Register” and “GP1O” are
displayed. “All” contains all register types, and you can select according to your own needs, as shown in
Figure 1-50.

Registers v o X

Register: General Register ~ | 53 =4 o--1 sint int flt
Mame Value k i
¢ copy Edit register value :

o rl ......................... ....... ﬂexadecimal[)isplay
- r2 0x00 [o~L Binary Display
— r3 0x00  |:«m Signed Display
- r4 0x71 |. ) ;

int Unsigned Displa

— r5 0x00 - g ) Py
e oxoo | TH Floating Display
F_|_ r7 | 0x00 |23 copy

Sy's '

— G =4 Edit Value

— b 0x00

— sp 0x85

— dptr 0xDD

= PC % (PC) 0xA25
[Fpsw | 0x00

—p 0x0

— fi 0x0

— ov 0x0

— rs 0x0

— fo 0x0

— ac 0x0

— cy 0x0

Figure 1-50

Regs: There is a set of current working registers rO~r7 that display the values in r0~r7 when the current
assembly code runs.

Sys register: Includes: “a” accumulator; “b”; “sp” stack pointer, which is used to point to the top of the
current stack; “dptr” data pointer, which is used as the address register of off-chip RAM addressing; “PC”
program pointer, which indicates where the current program is running, pointing to the code area.

1)

Psw program status word: including “p”, “f1”, “ov”, “rs”, “f0”, “ac”, “cy”.

2

[T ] €6 9

p” parity flag bit: every time an assembly instruction is executed, the chip sets or resets “p” according
to the parity number of 1 in “a”. Odd is 1 and even is 0.
“Ov” is the overflow flag. When adding and subtracting signed numbers, the hardware sets or resets it;

When OV=1, it means that a number has exceeded the range that the accumulator represents a signed number
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in the form of complement, that is, it exceeds the range of - 128~+127.

“rs” selects bits for the working register group, which is set or cleared during programming.

“f0” is a software flag bit, a user-defined status flag, which is set or reset by software.

“ac” is the auxiliary carry flag bit. When performing an 8-bit addition operation, if the highest bit (D3)
of the lower half byte has a carry, then “ac”=1, otherwise “ac”=0; When performing 8-bit subtraction
operation, if D3 has borrow, “ac”=1, otherwise “ac”=0.

“cy” is the carry flag bit. When using operations such as addition, subtraction, multiplication and
division, left shift, and right shift, “cy”is affected. When the highest bit (D7) of the data is added to generate
carry, “cy”=1, otherwise “cy”=0; When performing such a subtraction operation, if the operation result has a
debit, “cy”’=1, otherwise “cy”=0.

As shown in Figure 1-59, click = to copy the selected register and register value; Click the =A
“Edit Value” option to edit the selected register value; Click e to display the register value in
hexadecimal format; Click R display the register value in binary form; Click i to display the
register value in the form of signed integer; Click 8 © display the register value in the form of unsigned

integer; Click o display the register value as a single-precision floating-point number.

1.3.7 Memory Window

Memory Window: In the memory window, you can view the data in different memory spaces such as
Code, IRam, XRam, CCFG, and enter the queried address in the CPU Address to reach the address, as shown

in Figure 1-51.

Memory 1 v 31X

Memory Area: CPU Address: 0X100 - _.E E_ i:l E”' ﬁEE » Column:  Auto =

i

[ R S TE I  OV I I = R

g b3 b B oy Lo B L B3| S
1
-

0x0100
0x0116
0x0l1lZc
Ox0142
0x0158
Ox0leées
0x01684
0x01%a
0x01b0
O0x0lce
0x0ldc
Ox01£2
0x0208
0x021le o
0x0234 G54
0x024a E4
0x02€0 FO S0 00 7B

=l output | (2 Bookmark |EMemory 1 |k

oW o

[ R T I

SRR
VR
[ =1
Coe
Lo
oo

(A=

:;" @nHE o o
W W
b
.
@
R

R =N Tt

[
o

E
3
4

S S
s
[

Figure 1-51
As shown in Figure 1-52, enter 0x100 in the CPU Address and press Enter. The memory window reaches

the address of 0x100 to facilitate the programmer to view the address data.
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Memory Area: Code Area vICPU Address: 0x100 I - _.E E @ EEE » Colurmn: Auto -
[ooJo1]oz[o3]o4 050607 o8]0 [on[oB oc|op[oE[oF[10]11 1213 14 [15]16] ~
96 74 B4 C3 9E 74 81 8F FO &3 FO 80 95 FO 40 03 02 01 81 50 00 1E E4 .
0x0117 FO A3 04 FO 90 40 94 C4 FO A3 E4 FO A3 04 FO A3 74 47 FO 90 40 90 E4
0x012e FO A3 FO 90 40 21 EO 54 FD FF FO 12 1C 6F 12 1c 1C 50 00 36 12 04 96
0x0145 90 00 éc EF FO A3 EE FO 90 00 4C E4 FO A3 74 06 FO 90 00 €E E4 FO A3
0x015c 74 15 F0 A3 E4 FO A3 74 15 F0O 90 00 26 12 04 96 90 02 B4 EF FO A3 EE
0x0173 F0O %0 40 92 12 04 %€ 90 00 26 EF 02 04 86 90 40 74 74 04 FO 23 74 1a
0x018a F0O A3 E4 FO 23 04 FO 90 00 52 74 07 F0O 23 04 FO 50 40 52 12 04 96 C3
0x0lal 94 9D EF 64 30 94 80 40 01 22 90 00 1% EO &0 01 22 S0 00 26 12 04 96
0x01b8 OE BE 00 01 OF 90 00 26 EF 12 04 86 12 04 AE 02 04 86 50 00 4C 12 04 .. ... ..
Ox0lcf 96 OE BE 00 01 OF 90 00 4C EF 12 04 86 S0 00 4C 12 04 96 C3 74 06 9E ... ... L..... L....t..

0x0le6 E4 SF 50 &7 90 00 4C E4 FO A3 FO 50 00 €% 75 FO 00 12 02 52 90 00 6C ..Pg. D..... lu. ..R. 1
0x01fd EO FF A3 EO S0 00 26 FE ED FD A3 EDO FC EE C32 SC FE EF SD FF 8E B2 8F ..... B e e e e
0x0214 832 12 03 &C AE BZ AF 83 %0 00 26 EF FO A2 EE FO 12 04 26 FO 2R3 EE FO  ...l..... Eee i inienneas

= output | (3 Bookmark | E Memory 1
Figure 1-52
Similarly, entering the decimal number 100 (0x64) in CPU Address reaches its corresponding

hexadecimal address, as shown in Figure 1-53.

Memory Area: XRam Area ~ ICPU Address: (100 - _.E E ﬁr\’ EEE F Column: Auto -
[oo[o1[oz2]o3[04[05[06 07|08 05 [onoB|oc[0D[0E[OF [10[11[12]13[14[15] -

[ox00e4 | 00 00 00 00O 00 01 4C cc 00 OO 0O 0O GO 00 00 0O OO OO0 01 0O 00 0O L.

0x007a 00 00 00 00 00 0O 00 00 00 0O 00 00 OO0 00 00 00 00 0O 00 00 00 00

0x0090 00 00 00 00 00 00 00 00 00 00 00 00 01 00 00 00 00 3F FF 00 00 00 . 2.

0x00a& 00 3F FF 41 05 00 03 CF 50 00 B& 00 00 00 00 00 00 00 00 00 00 00 ?2.A. ..P

0x00kbe 00 00 0O OO OO OO 0O 00 0O OO 0O OO OO0 00 00 00 0O 0O 0O OO0 00 00

0x00d2 00 00 00 00 00 00 00 00 46 E3 00 00 00 00 00 00 00 0O 00 OO0 00 00 F.

0x00=8 00 00 15 0O 0O 10 0O 00 00 00O 0O 00 OO 0O 00 00 00 00 OO OO 00 0O -
0Ox00£f=e 00 00 0O OO 0O 0O 0O 00 00 00 00 00 OO 00 00 00 00 00 OO OO 00 0O
Ox01l4 00 00 00 OO QO OO 00 0O 00 00 0O 00 00 00 00 00 Q0 00 OO QO 00 0O
0x012a 00 0O 0O OO OO OO OO 00 00 OO OO OO0 OO 00 00 OO0 OO0 OO0 OO OO 0O OO
Ox0140 00 0O 0O OO 0O 0O OO 00 00 OO 0O 0O OO 00 00 00 00 00 OO OO 00 0O
0Ox013¢ 00 0O 0O OO 0O 0O 0O 00 00 00 0O OO OO 00 00 00 00 0O OO OO 00 0O

Figure 1-53
it Export Memory Data: Export the data of the currently selected memory space, as shown in Figure
1-54First, enter the start and end address of the exported memory space, then select the address of the
exported file, and then select whether to open the file after export. If selected, open the file after the end of

the exported file, and finally click OK to finish exporting the memory data.

Export Memory Data *®

Memory Range

To: 0x0000016f

Target Location Exported File's Address

Initial Address

| File: | D:\FFMcu]DEfVl.U.U.BﬁPatchUU4\sampIe‘|IZI |

I [[Jopen the file after the export I Open the File or not

[ ok || cancel |

Figure 1-54
B Import Memory Data: Import the memory data file, as shown in Figure 1-55. First, enter the start
and end address of the imported memory space, then select the imported memory file, and click OK to import

the memory file data into the set start and end address range.
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Import Memory Data x

Memory Range

From: 00000000

To: 0x0000016f

Source Location

File: |D:\FI'Mcu]I]E_\.r'l.D.D.B_Patch004\sample‘| |
Figure 1-55

= : Refresh Memory.

Ey : Fill Pattern, as shown in Figure 1-56.

Fill Pattern into Memory *

Address(Hex): I:l
Length({Hex): I:l (0 ~ 200)

Pattern(Hex):

Figure 1-56
= : Set the style of memory window, as shown in Figure 1-57, including a column composed of
several bytes, data format, description and column layout format. The data format is displayed in five ways:
hexadecimal, binary, signed integer, unsigned integer and single-precision floating-point type. For details,

please see Registers Window.

5/ 4== +| Column: Auto -
1-Byte Align
2-Byte Align
4-Byte Align
8-Byte Align

Big-Endian

Hexadecimal Display
0~1 Binary Display

«int Signed Display

int  Unsigned Display
f1t Floating Display

No Text

ANSI Text

Unicode Text
Arrange 4

53| Copy

=4 Edit value

Figure 1-57

V1.0 38 www.fortiortech.com



‘f. Fortior Tech
/ User Manual

When 1-Byte Align is selected, the memory window is shown in Figure 1-58; When 2-Byte Align is
selected, the memory window is shown in Figure 1-59. Similarly, you can know the style of the window

when other selections are made.

Memory Area: IRam Area - CPU Address:| |v| p\j pﬂl’ ﬁ}
[o0]o1]o2]03[04[05[06[07 |08 |09 |0n 0B |0C|0D|0E |[0F|
0x0000 [ F0_00 00 00 71 00 00 00 00 00 00 00 00 00 00 00 ]-
0x0010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x0020 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 OO0 00
0x0030 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00
0x0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x0050 00 00 00 00 OO0 00 00 00 00 00 00 OO0 00 00 00 00
0x00&0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x0070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x0080 00 00 00 00 00 00 D3 00 00 00 00 00 00 00 00 00
0x0050 00 00 0O 00 00 00 00 00 00 00 00 OO0 00 00 OO0 00
0x00a0 00 00 0O 00 OO0 00 0O 00 00 00 00 00 00 00 00 00
0x00bL0 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00ec0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00d0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00=0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00£0 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00

Figure 1-58

Memory Area: IRam Area - (CPU Address: - | it =
00 [ 01 [ 02 [ 03 [ 04 [05 | 06 [ 07 | 0B |
0x0000 [DDOFO 0000 0071 0000 0000 0000 0000 000D DOOO| . «
0x0012z U000 0000 0000 0000 0000 0000 0000 0000 0000
0x0024 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x003& 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x0048 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x005a 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00€c 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x007= 0000 0000 0000 0000 00D3 0000 0000 0000 0000
0x0050 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00a2 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00b4 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00c& 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00d48 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00=a 0000 0000 0000 0000 0000 0000 0000 0000 0000
0x00fc 0000 0000

Figure 1-59
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When No Text is selected, the memory window is displayed in hexadecimal 16-bit data format without

description, as shown in Figure 1-60.

Memory 1 * 0
Memory Area: Code Area ~ (CPU Address: = | bt pdf % B=
lloolol o203 |04 o5 |06lo7 |08 |09 onloB|oc|op|oE|oF]|]
0x0000 02 00 €% 02 08 FF 00 00 00 OO 00 02 09 &5 00 00
0x0010 00 00 00 02 0% BF 00 00 00 OO 00 02 05 56 00 00
0x0020 00 00 00 02 05 DR 00 00 00 00 00 32 00 00 00 0O
0x0030 00 00 00 32 00 00 00 00 00 OO 00 02 0& 2A 00 00
0x0040 00 00 00 32 00 00 00 00 00 OO0 00 02 0& AT 00 00
0x0050 00 00 00 02 07 4B 00 00 00 OO 00 32 00 00 OO0 00
0x0060 00 00 00 02 04 E7 02 OR 25 02 00 &C E4 78 FF Fé
0x0070 DB FD 01 74 78 00 EB 44 00 &0 OR 7% 01 75 &0 00
0x0080 E4 F2 0% D8 FC 78 E3 E8 44 00 60 0OC 79% 01 S0 00
0x00%0 01 E4 FO A2 DB FC DY FA 01 92 7% OC E9 44 00 &0
0x00a0 2& 7& 01 90 24 66 78 E4 7D 00 E4 93 CO EO ES 82
0x00b0 CB ES 83 CC 88 82 8D 832 DO E0 FO CB F5 B2 CC FS
0x00c0 832 23 08 B8 00 01 OD DY E1 DA DF 01 CD 75 81 85
0x00d0 12 23 EE E5 B2 60 03 02 00 &6 S0 00 DC E4 FO 90
0x00=0 00 DD FO 02 00 66 90 00 9B EQ FF BF 07 02 B0 08
0x00£f0 BF 08 02 80 02 02 02 €32 %0 00 1E E0 FF &3 E0 FE
0x0100 BE 00 05 BF 00 02 80 0OC BE 01 06 BF 00 03 02 01
0x0110 E€ 02 02 €2 %0 00 36 12 04 53 74 D7 C3 SE 74 83
0x0120 BF FO &3 FO B0 S5 FO 40 03 02 01 98 90 00 1E E4
0x0130 F0 23 04 FO 90 40 94 74 06 FO &3 74 66 FO &3 E4
0x0140 FO 23 74 41 FO S0 40 90 E4 FO A3 FO 90 40 &2l EO
0x0150 54 FD FO 12 20 ES 12 20 BE 50 00 326 12 04 93 S0 |

Figure 1-60
When ANSI Text is selected, the memory window is displayed in hexadecimal 16-bit data format with

corresponding English description beside it, as shown in Figure 1-61.

Memory Area: Code Area + CPU Address: - | pat o 0 B= » Column: Auto -
[T00 [01 (0203 [04 [05]06 [07]08 05 0|05 [0C 0D |OE [OF ] "

0x0000 02 00 €% 02 08 FF 00 00 00 00 00 02 09 €5 00 00 [. 1i... ..

0x0010 00 00 00 02 0% BF 00 00 00 00 00 02 05 3& 00 0O - ..V

0x0020 00 00 00 02 05 DA 00 0O 00 OO0 OO0 32 00 00 00 OO - 2

0x0030 00 00 00 32 00 00 OO0 0O 00 OO0 OO0 02 06 2B 00 0O 2 -a*

0x0040 0O 00 0O 32 0O 00 00 0O OO0 00 00 02 0& AT 00 00 2

0x0050 00 00 00 02 07 4B 00 00 00 OO0 OO0 32 00 00 00 OO ..E 2

0x0060 00 00 00 02 04 E7 02 0R 25 02 00 6C E4 7B FF F&6 | .-.-... . l.x.

0x0070 DB FD 01 74 78 00 E8 44 00 €0 O0A 7% 01 75 &0 00 ...tx .D ".y.u.

0x0080 E4 F3 09 D8 FC 78 E3 EB 44 00 €0 0C 79 01 90 00 J..... x..D T.y..

0x0090 01 E4 FO A3 DB FC D9 FA 01 S» 79 0C E9 44 00 €0 Joeeennnnn. y..D

0x00a0 22 72 01 90 24 €6 78 E4 7D 00 E4 93 CO EQO ES 82 [p=z..5fx.} ......
0x00b0 CB E5 83 CC 88 82 8D 83 DO EO FO CB F5 82 CC F5 Jieeeeennnannnnas
0x00cO 83 A3 08 B8 00 01 0D D% E1 DA DF 01 CD 75 81 B85 ... ........ u..
0x00d0 12 23 E& E5 82 €0 03 02 00 &€ 90 00 DC E4 FO 90 [J.§...°.. £. ....
0x00=0 00 DD FO 02 00 &6 %0 00 SB EO FF BF 07 02 80 08 P
0x00£0 BF 08 02 80 03 02 02 €3 %0 00 1E EO FF A3 E0O FE [-...... Ce wennnn
0x0100 BE 00 05 BF 00 02 80 OC BE 01 0€ BF 00 03 02 01 . .. ....... -
0x0110 E& 02 02 &3 50 00 3¢ 12 04 93 74 D7 C3 9E 74 83 |...c. 6...t...t.
0x0120 8F FO €3 FO B0 55 FO 40 03 02 01 %8 50 00 1E E4 [|..c....@..... ..
0x0130 FO A3 04 FO 90 40 94 74 06 FO R3 74 66 FO A3 E4 |..... G.t...tf...
0x0140 FO A3 74 41 FO 50 40 50 E4 FO A3 FO S0 40 21 EO |..tA..@...... E..
0x0150 54 FD FO 12 20 ES 12 20 BE %0 00 36 12 04 53 50 L g o}

Figure 1-61
When Unicode Text is selected, the memory window is displayed in hexadecimal 16-bit data format

with corresponding text description beside it, as shown in Figure 1-62.
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Memory 1 -
Memory Area: Code Area - (CPU Address: - | pd B E b B e Column: Auto
[oo]o1 020304 - [oD |oE |oF |
0x0000 02 00 69 02 08 €5 00 00 R
0x0010 00 00 02 56 ) |22 28R
0x0020 00 .
0x0030 25 2.
0x0040 06 7 . 2.
0x0050 0 2?2 .
0x0060 2. . 2EREER.
0x0070 F 7 EB TEx>IREEAR
0x0080 E4 F2 09 D E3 ) EE. D22,
0x009%0 01 E4 FO A2 DS 60 |272BE.2fF
0x00a0 22 72 01 %0 78 gz JEIRES.1EELFE
0x00b0 CB ES5 83 CC 8D FS |23 2E.
0x00c0 83 A3 08 BS D 85 ?5..2FEHE
0x00d0 12 23 EE ES 3 00 SRy . BE
0x00e0 00 DD FO 02 B N -
0x00E£0 BF 08 02 8 02 50 FodE. 22
0x0100 BE 00 05 B 80 0OC BE 22.22.2
0x0110 E& 02 € 36 12 04 EEP-E b+ -3
0x0120 B8F FO 63 F FO 40 03 P92 E..
0x0130 FO 22 04 F 54 06 s T
0x0140 FO A3 74 41 4 E4 HEIE. . 2.
0x0150 54 FD FO 1 12 20 BE 2. 218?87

Figure 1-62

- Column: Auto - . . . .
: Set the number of rows displayed in the memory window data. The options are Auto,

1,2,4,8, 16,32 and 64. When Auto is selected, the memory window adjusts the displayed data according to
the size of the window; When 1 is selected, it indicates that the memory window data is displayed in 1 column,
as shown in Figure 1-63; Similarly, other selections indicate that the memory window data is displayed in

the selected number of columns.

Memory 1 v o X
Memory Area: Code Area + CPU Address: - |t | e B +| Column: 1 |

oo ~
0x0000 02
0x0001 00
0x0002 €9
0x0003 02
0x0004 08
0x0005 FF
0x0006 00
0x0007 00
0x0008 00
0x0008 00
0x000a 00
0x000b 02
0x000c 09
0x000d &5
0x000e 00
0x000£ 00
0x0010 00
0x0011 00
0x0012 00
0x0013 02
0x0014 09
0x0015 EF

Figure 1-63
1.3.8 Watch Window

The FTM32ForgelDE allows programmers to view the values of variables or expressions in source code,
enabling you to track the changes of their values in real time during operation. You can view variables in
many ways. For example, in the source code window, place the mouse over the variable you want to view, or

view it by opening the Watch window.
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Observe the change of variable value when the program is running, and you can enter the variable and

query the variable value by yourself. The Watch window has the option of displaying variable address and
variable type. When the variable address is selected, it is shown in Figure 1-64. When the display variable

type is selected, as shown in Figure 1-65.

Type o |hex |0+l sint int flt
Show Address Value Address
Show Type Value 0x0000 0x006C
T U EEEar L 0x0000 0x0036
mcFocCtrl.mcDcbusFIt 0x0000 0x001a3
Figure 1-64

Ax Address/Type » o-1 sint it flt
Tame Value Type
MotorSpeed.ActualValue 0x0000 int
mcFocCtrl.SpeedFlt 0x0000 int
mcFocCtrl.mcDcbusFlt 0x0000 unsigned int
Figure 1-65

When running the program, set a monitoring point on the variable EA: click the dotted rectangle in the
Watch window. When the input area appears, type EA and press Enter. The window immediately displays the
current EA value 0x0 and type sbit, as shown in Figure 1-66. Continue to run the program. When the variable
value monitored in the Watch window changes, the color of the variable value changes to red to indicate the
change. As shown in Figure 1-67, the value of EA changes to Ox1. If you want to delete a variable in the

Watch window, select it, and then right-click to select Delete.

A&r Address/Type » u--1 sint imt flt

Marme Value Type
MotorSpeed. Actual\ 0x0000 int
mcFocCtrl.SpeedFiti 0x0000 int
mcFocCtrl.mcDcbusi 0x0000 unsigned int

EA 0x0 shit

&l Disassembler l‘u'l."atch 1 IMemory 2 Output [ Bookrmark

Figure 1-66
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A Address/Type » n-l dnt imt flt

Mame Value Type
MotorSpeed.Actualy 0x0000 int
mcFocCtrl.SpeedFIt: 0x0000 int
mcFocCtrl.mcDcbus: 0x0000 unsigned int

Figure 1-67

Variable values are displayed in five ways: hexadecimal, binary, signed integer, unsigned integer and

single-precision floating-point type. For details, see 1.3.6 Registers Window.

1.3.9 Command Window

Command Window: Support command line input.

1.3.10 Call Hierarchy Window

Call Hierarchy window displays member names in the tree view pane, and lists call hierarchy of a

selected function or method, as shown in Figure 1-68. You can select the function name to view its tree

structure and understand call hierarchy.

Parse: <~ Fiter: Only Function(In-Project) -
FTC6804A

=% ADC_Init() <ADC.c>

% Hardwarelnit() <main.c>
SRR AMP Init() <AMP.c>
| e Hardwarelnit() <main.c>

% APP_DIV() <AddFunction.c>
&% Abs_F32(int32 value) : uint32 <Add

[ % PwmDutyDataCapture() <AddFu
= % AlignAngleControl() <MotorContr¢
| E MC_Control() <MotorControl.c>
% AlignModeChoose() <MotorContr¢
i#- % Motor_Align() <MotorControlFu
= % BEMFDealwith() <MotorTailWind.c:
| H Motor_TailWind() <MotorContr¢

» BEMFDetectFunc() <MotorTailWinc
=% BEMFDetectlnit() <MotorTailWind.:
| B Motor_TailWind() <MotorContr¢
= BEMFFOCCloselLoopStart() <Motor

@ BEMFDetectFunc() <MotorTailw
» BEMFReleaseBrake() <MotorTailWi
% BEMFSpeedCal() <MotorTailWind.c

-{i}

-{i}

= Properties | @ Symbol Se... |Z=Cal Hierarchy

Figure 1-68
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2 Create New Application
2.1 Create A New Solution

Select "File" —"New" —"Blank Solution" in the upper left corner, as shown in Figure 2-1.

&) test - FTM32ForgelDE
‘|Fle |Edt View Project Buld Debug Remark Tools Wndow Hep

| New M@ project... CurlShift+N it
;|7 Open... QrHO | () Fle... Ctr+N  jrmal Download A Y ']
.41 Close #1 Blank Solution...
|= Open Solution... Curk+Shift+0
% Close Solution... O CES ecns Start Solution
‘ A Save Ctrl+S
* Creat w solution.....
dec AS“ . reate new soution
) ) <@ * Open an existing solution...
@ saye Al Ctrl Shift+S ’ * Open the most recent solution:
3 Prnt... Cul+P ’ Name
Prnt Preview Ej test
o test
1 Print Setup... &1 Fu75x2
Recent Fies »
Recent Sglution »
Exit
Figure 2-1

Select "Blank Solution", enter solution name, and select storage path of the solution from Location, as

shown in Figure 2-2.

New x
Files Projects Solutions
%] Blank Solution Solution name:
|T.est ‘
3
Location:
2 / | Fi\FortiorlDE\TestProject |E
4
5
Figure 2-2
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Click "OK". The creation result is shown in Figure 2-3. You can create or add projects and files in

Solution "test".

03 test - FIMI A crgeitt - 0 x
Iu{ar—-bmumwx\umm
dg 4@ ¥ » L]
v 4 s Kok » t
Selgen Browser wex = x Propertes wox
E—
-
> = o
W - Open e ot recet sckson
P .. Wadtd Tene
2075313
FSekten Browser 7 - Fhop.. R > =
Ospt vax
=

</ DOups | Dieskpsrts | D bsckmank

Figure 2-3

2.2 Create A New Project

Step 1: Select "File" —"New" —"Project" in the upper left corner, as shown in Figure 2-4.

&) test - FTM32ForgelDE
/| Fle | Edt View Project Buid Debug Remark Toos Wndow Hep

. [ New ’" l 31 Project... Ctri+Shift+N
& Open... Cr+Qell ) Fie... Ctr+N  jrmal Downloz
< Close &1 Blank Solution...
3 1
= Open Solution... Cur+Shift+0
i Close Solution... o ETNS2focg St
4 Save Ctri+S
S <@ * Create new solution...
» R <& * Open an exsting solution...
@ Save Al Cur+Shift-+S < . Open the most recent soluti
$ Print... Ctri+P ’ Name
Print Preview Ej test
] test
Print Setup... BI FU75x2
Recent Files »
Recent Solution »
Ext

Figure 2-4
Step 2: Select the project type, including Riscv Project, Library Project, Assembly Project and Riscv
Simple Project, as shown in Figure 2-5.
Library Project generates a ". lib" library file. Assembly Project generates a ". hex" file. Riscv Simple
Project is a complete C project. Simple Project is a simplified version of C project.

Step 3: Enter the project name (for example, "test" or "test.c"). If you do not enter a suffix, the system
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defaults the new project to be a C source project with the suffix ".c";

Step 4: Select storage path of the new project;

Step 5: Select "Create a new solution" or "Add to the current solution". The former runs the project in a

newly created solution, and the latter adds the project to an existing solution;

Step 6: Click "OK" to select the chip type.

New

Files Projects Solutions

EJ Riscv Project (

BT Assembly Project
23 Lbrary Project
B Riscv Smple Project

x|

"‘ Project name:

tesy

4 Location:

D:\test\test

5 © Create pew solution

() Add to current solution

Figure 2-5

Select the chip model. As shown in Figure 2-6, the chip information is displayed on the right.

B ' Select Body

ST "

FU7502x
FU7503

7

Item

IRAMSze
XRAMSize
ROMSize
BankTotalNum
SystemClock
Throughput
InterruptNum
PriorityLevel
Timer/Counters
Watch-dog
ReaktimeClock
Compare/Capture
PCA

A/D Converter
Interface
MotorControMode
DriverMode

Detail

Value

256 Bytes
12K Bytes
64K Bytes

3
48MHz
24 MIPS
15

4

6
1
1
1

1

12bit with 8Channel

SPI, 12C, UART

BLDC, SVPWM/SPWM, FOC

Gate Driver,3P3N Prediver, 6N Predriver

High-speed riscv MCU with 4 1/0 Lines, In-System Progr...

8

Cancel

Figure 2-6

X

V1.0

46

www.fortiortech.com



= Fortior Tech

User Manual

Step 7: Click "Finish". The creation result is shown in following figure. It contains the source file
"main.c" and header file of the selected chip. You can write program code into "main.c" file.
See Figure 2-7 if Riscv Project and Library Project are created.

See Figure 2-8 if Assembly Project and Assembly Project are created.

2 -
e Edt Yew Project Buld Debug Bemark Took Window Hep
NS E @ S ) =G SN OAL R A A E W T L= | ) R x| e
v e & M B O™ NemadDekad - ) a Sy (3 2y 3 b b B m
osion Braver T8 mancx Sunbagex - [operts vax
B = al Scope) 100% maain.c Fie Propetes
! Soutem "test” (1 Progect) =591
& test © General
= 2 st (Hame) manc
F7502_boot.s Fie Type i
Lbsary Ful Path estigestih
user Rcbte Poth hesiman.e
Brane & comtent
= T Inchude Fies Fesae -
core_type.n HoaRy Tene.
f7s02h =
A7502_meuh podl I
B ey 5761 int matn(rold
Document 81
README md 5
60
] erlipTize; Powerliplnts+) ;
m
n doning motor control here
7 (Harme)
Specties the fie rame
74
Ssoknn Brovser | 5 Ciss Ve FPuop.. | sy, (2 Cal 1. |ER
gt ax
Show Output > =
5 Outpt | B Bresiponts | 3 Bockmark
O % GOB - UTF CAP NUM SCRL
]
B fdt ew Project Bud Debug Bemark Jook Window Hep
QG4 @ X ] : ’ - G
Debug - & & D M B O NemiDwnbad - ) i 32 % F wm Remark: b LS B dm
Sokton Bronser X StatPage X - x [Properties o
B = P test Project Propertes
1 Soliton “Test” (1 Project) o Start Solution [a 24
 testl e Cescesl
= 7 Source Fles . Ouame) testt
man.s - Promct e
% 2 Incude Fls - - Proct Tvpé
W50z mauh R Acton Confguraton Debug.
& 5 Lker St < & Body
7502 ik d Body Seres 2
7502_bok.s Body Mame s
Document
README.md
(Name)
Spectes the project rome.
Fsohain Browser | 7 5 Prop. el
Ouxt. vax
Show Outpus: &
Toups 3
O %G0B - AP NUM

Figure 2-8
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2.3 Create A New File

Step 1: Select "File" —"New" —"File" in the upper left corner, as shown in Figure 2-9.

O FU75x¢_PVBat - FTM32ForgelDE - [D:\IDE\test\software_breakpoint\Software\sot

File | Edt View Project Buid Debug Remark Tools Window Help
‘ New Y& project... Cerh+Shift+N
L5 Open. @hO |13 Fie... QN jm
Close ] Blank Solution... A
= Open Solution... CurkkShift+O | |42 (Global Scope)
Close Solution.. 110 | {
111 union
d save Ctr+s 112 {
Save As... 113 uintlé Al1F]
114 struct
@ Save Al Ctrh-Shift+S 115 {
116 uintlé ¢
Print... Ctrl+P 117 Lintle 1
Print Preview 118 uintlé
Print Setup.. gg B } FligType,
121 uintlé ProtectCr
Ri it Fil >
G = 122 uint16 ProtectCr
Recent Solution 4 123 uint16 ProtectCr
124 uintlé RecoverCr
Ext 125 uintd Runflag_l
126
127 uintlé ProtectCr
128 | } DATA_SYSFAULT;

dSolution Browser | Class View

Figure 2-9
Step 2: Select the file type, including "C Header File", "C Source File", "Assembly Header File",
"Assembly Source File" and "Text File", as shown in Figure 2-10.
B C Header File: xxx.h;
B C Source File: xxx.c;
B Assembly Header File: xxx.h;
||

Assembly Source File: xxx.c;
New X

! ol . .
. Files  Projects Solutions

2
3
B C Header Fie L i Add to project:

! C Source File

_ Assembly Source Fie 750xProject v

_ Assembly Header Filg

El Text Fie

4
TSwy| Eile:
test.d

| Location:
{ h “ D:AIDE\test\software_breakpoint\Soft

mE BiE
Figure 2-10
Step 3: Check or uncheck "Add to project". If it is selected, the created file is added to the selected

project. If not, a separate file is created;

Step 4: Enter the file name, as shown in Figure 2-10. When "C Source File" is selected, you can enter
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the file name as "test.c" or "test"

according to the selected file type;

. If you enter "test", the system automatically completes the file suffix

Step 5: Select storage path of the new file;

Step 6: Click "OK". The creation result is shown in Figure 2-11. The newly created "test. ¢" file appears

in "Source Files".

&) FUTSxx_PVBat - FTM32ForgelDE -

[D:\ID

gelDE\test.c]

Fle Edt View Project Buid Debug Remark Tools Wndow Hep

DEEP 4@
Debug B
oo B

@& = |
= &Y 750xProject*
Application
-AddFunmon.c
B Addrunction.h
B 8atDCDCSeth
.Cuslomenh
B pvBoostSet.h
Prrotecth
P nterrupt.c

incoon
Hardware
Incude Fies
Linker Scrpt
Document
[ README.md

& W &

o &

“JSolution Browser & Class View

il £ o5

v & v 4 @ eum 3 == 2
Fi) S Z g } %, Normal Download z b 4 OB (B %= 3 pa
v x| TR sysinih x | SysProtect.c X | Protect.h X | AddFuncton.h X | BatDCDCSet.h X | PVBoostControLh >
% (Global Scope)
16 /%%
2| %
3 +
4 +
5| « 7:17:14
6 * @ e contains ...
7 +
8 | * @copyright Copyright(C) 2022 Fortior Technology Co., Ltd. All rights rese
qQ *,
10
11  #include <Riscv.h>
12

Figure 2-11
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3 Code Editor

© © N o g B~ w D

[EY
©

11.

12.
13.

14.

Support the association function. After defining a structure and structure members, and entering
the structure name and English "." in the program, you can select the required structure members
for the following operations;

Display the function at the mouse position, without sliding up and down to find the function entry;
Present the syntax of C and assembler by text style and color bar;

Directly reach the program line from the error list;

Support multi-byte characters and multiple encoding methods - ;

Show/Hide editor edge ;

Parentheses match;

Auto Indent;

Indefinitely undo or redo an action in each window;

Click "Remark" to generate ".chm" help file to view the header file information. See 1.1.7 Remark
Menu;
Click " to generate a “help.chm” help document to facilitate the user to view and understand
the header file information;

Support the differential display of predefined failure codes, that is, graying out failure codes;
Support variable preview function. The variable definition is displayed when the mouse moves
onto the variable. It is not necessary to right-click and select "Go to Definition Of 'XXX'"' to view
the variable;

Jump to a function definition. You can move the mouse onto a function, right click and select "Go
to Definition Of 'XXX"' to jump to the definition of the function. As shown in Figure 3-1, right
click and select "Go to Definition Of 'CMP3_Interrupt Init" to jump to its corresponding function

definition, as shown in Figure 3-2.

SPLH main.c x

Global Scope) ~ | Hardwarelni
114 #if defined (SPI_DBG_SW) | defined (SPI_DBG_HW)
115 SPT_Init(): BEREXT, /s
116 #endif

117 e HEE I E - .
118 CHMP3 T = =
118 ot - A Go to Definition OF 'CMP3_Interrupt_Init’ Fiz |
120 Go to Declaration Of 'CMP3_Interrupt_Init' Ctrk+
121
1 - Open Document
123 }
’ Toggle Breakpoint F3
12a L db Toggle Breakpt
1250 /=
126
127
128 = Run to Cursor ClFLO
12 : Navigate Backwards cure-
void Navigate Forwards Crle_
€
Motczeontzolnit (| ¥ OF cokeX
nestace = mgSa Copy ke
mcFaultSource = 04(# paste oty
[E Format Code Ctrkk, CtrikD
[59 Format Selected Code CtriK, CtrlF
. 41} Toggle Qutlining CerleM, Cerkel
< Toggle Outining Current Ctri+M, Ctrl+M
L View »
Indent »
Convert Case »
: Line Operation 3
e CLrBit(F3_AN, FINY - comment/Uncomment 3
Space Character Operation »
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15.

CMP.c x| SPLH main.c
(Global Scope) v

142 0-8cpu clock
143 6cpu clock
144
145 SetBit (EVI_FILT, EFDIV1);
146 SetBit (EVI_FILT, EFDIVO):
147 SetBit (CMP_CR1, CMP3EN): //CHMP3 Enable
148 | 3
149
150 =
151 5 /+
152 | /* Function Name
153 /* Description
154 /* Date
155 /* Parameter
156_ .
157|E void (void)
158) | ¢
159 ClrBit (CMP_SR, CMP3IF):
160[E9 I
161] HESEHENTE
162 00: AP
163 L FEFE AT
164] o: FREEF £
165 11: B/ TRBFEFE

| 166] -
167] ClrBit (CMP_CRO, CMP3IM1);
168| SetBit (CMP_CRO, CMP3IMO);:
169| PCMP31
170) PCMP30 7/ FEREE S
171) | ¥
1

Figure 3-2
Jump to the declaration of a function in the header file. You can move the mouse onto a function,
right click and select "Go to Declaration Of 'XXX"' to jump to the declaration of a function in the
header file. As shown in Figure 3-3, right click and select "Go to Declaration Of

'GPIO_Default Init™ to jump to the function declaration in the head file, as shown in Figure 3-4.

void HardwareInit (void)
{

// AEFRTRAFATINEES, BIETH IR, BESE
4/ BARE B F#EGPIO_Default_Inic#H.
GPIC_Defanlt Tnit(i-
SRR R 144 Go to Definttion Of ‘GPIO_Default_Init" F12
#if (HayP*= Gotg Declaration Of *GPIO_Default_Init" Cri++
EXTI_In:
$elif (H Open Document
CMP3_Inj
$elif (;—M Toggle Breakpoint Fg
EXTI_Inif Remove All Breakpoints
CMP3_Indpg
fendif Disable All Breakpoints
5 L addfunction.h x [ GPIOInit.c main.c Start Page
;/_ _f;e *Z  Run to Cursor Ctrl+F10 Z
St (Global Scope) R
GPIC_Ind 4 pgyigate Backwards Ctrl+- - " "
Jreann i ) 103 extern void Sleepmode (void)
amMp_tnid | | Navigate Forwards Cerl_ 104 | extern intlé LPFFunction(intlé Xnl, intl6é XnO, ints
fEEEEn AL ¥ cut CtrlixX 105 extern uint32 Abs F32 (int32 value):
ADC_Inif,, = - S 106 | extern uintlé Bbs_F16(intlé value):
srranEcl [ Loy T 107 | extern void StarRampDealwith (void):
iME‘BiI;tLﬂ Paste Cri+v 108 | extern void TargetSpeed Colletion (void):
..... N .
Driver ]l;. Format Code Ctri+k, CtrisD 109 extern volid ONOFF Starttest (ONVarible * h test):
7% 1| Format Selacted Code CtrI+K' PR 110 | extern intlé HW_One_PI(intlé Xnl):
ZeroCros B 111 extern intlé HW_One_ PI2 (intlé Xn2):
JrEEEn ud =) Toggle Qutlining Ctri+M, Chri+L 112
iy Toggle Qutlining Current Chrl+M, CtriM 113 extern void TailWindSpeedDetect (void);
View » 114
Indent » 115 extern void PWMInputCapture (void):
E E - 5 116 extern void OutLoopParameterSet (void):
Convert Case 117 | extern void FRControl (void):
Line Operation »
Comment/Uncomment »
Space Character Operation » <
Figure 3-3 Figure 3-4
16. Support double-screen file display function . If you use this feature to view two files at
the same time, such as C file and H file. Right click to select the horizontal screen or click ;

right click to select the vertical screen or click , as shown in Figure 3-5; If you want to return

the single-screen mode, click the option shown in Figure 3-6 or click again.
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IR Y IR

MatarCantealCunctinn ~

(Glo

= Save

Close b

Close All But This
Close All

Copy Full Path
Open Containing Folder

| = New Horzontal Tab Group

J] New Vertical Tab Group

T e o~ —

Figure 3-5

b
Lo e

Ctrl+S -

Close

13 0
14
15 |G
16
17:H

Close All But This
Close All

Copy Ful Path

18 Open Containing Folder

- Pro - i .
“m Right-click Ctrl+S |

(Global 5¢

19
20

Figure 3-6

If horizontal screen is selected, the effect is shown in Figure 3-7 below;

MotorControlFunction.c | Start Page v X
(Global Scope) v ~ v
TE /% —mmm e (C) COPYRIGHT 2020 Fortiortech ShenZhen —————————— ~
2 File Name : MotorSpeedFunction.c
3 Author : Fortiortech Appliction Team
4 Version : V1.0
5 Date : 2020-04-10
6 Description i This file contains .C file function used for Moter Contzol.
7
8 All Rights Reserved
9
10, #include <MyProject.h>
11
12 Currentoffsct xdata meCuzOffsct;
13 BEMFDetect TypeDef xdata BEMFDetect;
14 Timecnt Time; .
< >
Protect.h || v X
(Global Scope) M| ~

13 [] #define _ PROTECT H_
14 #include "Customez.h"

16 | BETRER HEERE
17 #define Compare Mode

15 - #aefine OverRardcurrentvalue
2 | EEERER

22 | $define OversoftCurrentvalue
24 | pdifEE,

25[] #define CurrentRecoverEnable
26 [~ #define OverCurrentRecoverTime

(Compaze_DAC) /
(z.0) /
I_value(6.0) /
(1 /
(100) /

Figure 3-7

Start Page | MotorControlFunction.c | v X

If vertical screen is selected, the effect is shown in Figure 3-8 below.

Protect.h |

Move to Previous Tab Group

-

(Global scop: ~ | ~[ ~

(Global Scop: ~ |

~ [

13 BEMFDetect_TypeDef xdata BEMFDetect m

14. Timecnt Time;

15

16

17.: 7

18 Function Name : FOC Init
19 Description : meIniciiFET,
20 Date : 2020-04-10
21 Parameter : None

22 -

23 woid FOC_Init(void)//MOtor Init
24 | 1

25 /+fEBEFOC/

26 ClrBit (DRV_CR, FCCEN);

27 SetBit (DRV_CR, FOCEN);:

28 SetBit (FOC_CRO, ESCMS):

29 ClrBit (FOC_CRO, MERRS1);

30 SetBit (FOC_CRO, MERRSO):

31 FoC_EOMEKLFF = Oxff:
328 17 FOC_KFG = MCU CLC
33 HREFocH TR/

34 FOC_CR1 = 0;

35 FOC_CR2 = 0;

36 FOC_IDREF = 0;

37 FOC_IQREF =0;

38 FoC__ THETA ;

39 FOC_RTHEACC = 0;

13 [ $define _ PROTECT_H_
14 #include "Customer.h"

16 | EFEREF R ERE

17 H #define Compare Mode

18

19 [~ #define OverHardcurrentValue
20

21 | EEEREE
22 #define OverSoftCurrentValue

24 | /IR E

25 H #define CurrentRecoverEnable
26 [~ #define OverCurrentRecoverTime
27

28 | SERERF

#define VoltageProtectEnable
30 #define Over Protect Voltage
31 #defins Over Recover Vlotage
32 #define Under Protect_Voltage
33 |- #define Under_Recover_Vlotage

35 | /AR
#define StartProtectEnable
37 [~ #define StartProtectRestartTimes

39 | EERP
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17. Quickly open the header file, such as the header file contained in the C file. You can quickly open

the header file, as shown in Figure 3-9.

/ Right click 211 Rights Reserved

9
N . ]
10 #include] <MyProject.Hia Go to Defintion Of ' Fi2
i % Go to Declration Of ' Ctr++
12 Currentoffset xdata
13 BEMFDetect TypeDef x Open Document <MyProject.h>
14 Timeent Time; @ Toggle Breakpoint Fo
15 )
. ? Remove All Breakpoints
1 Select it S Disable All Breakpoints
178/% == e e R
18 Function Name " Run to Cursor Ctr+F10
19 Description 4 Navigate Backwards Corie- [0 2777
20 Date : Navigate Forwards Cr+_
21 Parameter :
b ] & Cu Colx |
230 void Foc_Init(void)//| - SOPY TS
- B paste Cuk+v
24 | {
25 /*22F0CH/ =l Format Code Curl+K, Ctr+D
=4 Format Selected Code [ —
& Toggle Outining Ctrl+M, Ctri+L
&3 | B = | = & Toggle Outlining Current Ctr+M, Ctr+M
View »
Indent »
Convert Case »
Line Operation »
Comment/Uncomment »
Space Character Operation »

Figure 3-9

18. Ifthere are too many open files and you don't want to close them, you can select them in the way

shown in Figure 3-10.

Sta

Amp.H |~ ADDFUNCTION.H | RSDDetect.c | FOCTaiDect.c | MotorControl.c . 'main.c | S
(Global Scope) v
18/ (C) COPYRIGHT 2020 Fortiorte
2 File Name : main.c
3 Iuthor : Fortiortech Appliction Team
4 Version 1 V1.0
5 Date : 2020-04-10 Select file
6 Description : This file contains .C file function use
7
8 L1l Rights Reserved
9
T I L e
11 Header Definition
12 Loammsrama s ad e e A A A A A R A R R AR A A A A AR R R AR AR AR A A AR R R R A AR A AR AR AR
13 $include <MyProject.h>
14

Figure 3-10

ADDFUNCTION.H
Amp.H
FOCTaiDect.c
main.c
MotorControl.c
MotorControlFunction.c
MyProject.h

Protect.h

RSDDetect.c

Start Page

You can close the files in the way shown in Figure 3-11. You can also open the corresponding

folder or copy the file path. It is very convenient to open the library file, and you do not need to

find the file one by one in the installation directory.

Start Page ' RSD . ‘| FOCTail
= save Ctr+sS | ———
(Global Scope) Close
L T Close All But This | Close pEYRIG
2 f* File L
3 | /* Zuthod[d Close Al c blicti
4 f* WVersid / opy
5 /% Dare Copy Full Pat
6 | f/ Descri |_Upen Containing Uaerl Ens in
7 e ——— N
Opefl chrresponded fold:E Mew Horizontal Tab Group 211
9 | e —————e J] New Vertical Tab Group [ _____.
10
Figure 3-11
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19. Find and replace: click or press Ctrl+F or Ctrl+H to implement the feature, as shown in
Figure 3-12. The search results are shown in Figure 3-13.
B In folder: Select the folder to search;
B Look in sub-folders: Search the subfolders under the folder;

B Stop: Stop searching;

Find and Replace *

Find what: |CMP_CR1 v| Find

[Imatch whole ward only [ output to find results 2 Replace ¥

[IMatch case
[ Regular expression

In folder: |D;\test\testc51| v||;|

Look_in sub-folders

Skip File

File types: |*.c;*.cpp;*.cxx;*.tIi;*.h;*.tlh;*.inl;*.rc v| Close

Figure 3-12

Searching for 'CMF CEL ...

0 coowrencels) have been found

Figure 3-13
Separate search is operated as shown in Figure 3-14. Enter the characters you want to find, then
select the search method and direction, and click "Find Next". There are two search directions: Up
or Down, and four search methods: "Match whole word only", "Match case", "Regular expression”

and "Search all open documents".

Find what: |SP1_DBG_HW | v| I Eind Next I

] [J Match whole word only Diraction Mark All [
[IMatch case O up Cancel
O Regular expression (® Down

[ search all open documents

Figure 3-14
Individual replacement is operated as shown in Figure 3-15. Enter the characters that you want you
find, then enter the replaced characters. Click "Find Next" to search the characters, and click

"Replace" to replace them one by one. You can also click "Replace All" to replace all the characters
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at a time. There are three search methods: "Match whole word only", "Match case" and "Regular

expression". The replacement range includes the current selected file and the entire file.

Replace *
Find what: SPI_DBG_HW w | Eind Next |
Replace with: | v Replace
[Imatch whole word only Replace in Replace All
[IMatch case (O Selection Close
[CJRregular expression ® whole file

Figure 3-15
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4 Compiler

or to compile the code and generate the ".hex" file. If the code is compiled

Click
successfully, as shown in Figure 4-1 below, Output window displays the blue font " Build Project
FU75x2_FOC successfully ", and generates "FU75x2 _FOC.hex" file with O error. If there is a warning, the

number of warning is displayed as well.

linking. ..

object converting...
generating overall listings...
ftK conwert...

total size...

Nemory summary:

Name Start End Size(Used) Max
Code/Flash 0 30615 30616 65520
RO-Data RON 30618 352238 4608 65520
ZI-Data RAN 0 1229 1280 12288
Total RON - - 35224 65536
Total Ral - - 1230 12288

Build Project FU7S5x2_FOC successfully.....

FU75x2_FOC. elf - 0 errer(s), 0 warning(s)

Figure 4-1

As shown in Figure 4-1, after the code is compiled successfully, the start and end addresses, space size
and maximum memory space of each RAM are displayed.

The start address of Code/Flash is 0, the end address is 30615, the space size is 30616 bytes, and the
maximum memory is 65520 bytes;

The start address of RO-Data ROM is 30616, the end address is 35223, the space size is 4608 bytes, and
the maximum memory is 65520 bytes;

The start address of ZI-Data RAM is 0, the end address is 1229, the space size is 1230 bytes, and the
maximum memory is 12288 bytes;

The start address of ROM/EPROM/FLASH is 0x0000, the end address is 0x6a8c, the space size is 27277
bytes, and the maximum memory is 32768 bytes.

If the compilation fails, the number of errors and warnings are displayed in the Output window, and the

location of errors and warnings are indicated in red font. As shown in Figure 4-2, one error occurs, and it is

generated at line 33 of the "AddFunction.c" file. The error type is syntax error, and the token ";" is missing.

Output
Show OQutput: Buid A=Y = [&

to type unsigned—char generict Fixed

. AUser/Sowrce/Function/Flach o:49: warning 85: cast of LITERAL value to ' gemeric’ pointer .

to type ~unsigned-char generick Fixed warning
AUser/Sonrce/Function/Flash o178 warning 53 cast of LITERAL value to ' generic’ pointer

to type "unsigned—char generie* Fixed

. AUser/Sowrce/Function/Flash, c:92: warning B8: cast of LITERAL value to ' generic’ pointer

to type "unsigned-—char zenerie* fixed

. AUlzer/Sowrce/Function/Flash, e:116. wartling 110: conditional flow changed by optimizer: so zaid EVELTN the modified DOG
TTpTECe GIIUTT T T

ftprece MWInit. o. ..

ftprece FlInit.e...

ftprecs SPIInit. ¢

gtprecc TimerInit. o...

tprece UARTInit. c...

fprece FllaBxx_2_IMA o —errar
ftorece FllSBxx_2_System. o..

parseFuncSymRef. .

Froompdll AdFunets

. fUser/Source/hpplication/AddFunction. o;33; syntax ervor: token —» "SpeedPICtrl’ ; colunn 1B

make: ### [Makefile:94: addFunction.rel] Errer 1

IFUGSIZLZ.hex =1 error(z), § warmingls) |

Figure 4-2
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Double click the error to reach the location where the error occurs (similarly, double lick the warning to
reach the location where the warning is generated), as shown in Figure 4-3, that is, the location where the
blue cursor hits.

In particular, the compiler alerts that there is a syntax error in line 33, but in fact the error is often not in
line 33. It is likely that the error is caused by a syntax error in front of line 33. In this case, line 33 and its
preceding lines shall be checked as well. Through inspection, it is found that the error is in line 32. The token

n.n

;" is missing in the assignment statement. After the token is added, the compilation succeeds.

(Global Scope) ~
27 L A
28 B void OutLoopParameterSet (vodid)
29 {
30 memset (&5peedPICtxrl, 0, sizeof (QUTLOOER)):
31 mcFocCtrl. SpeedloopTime = SPEED LOOP TIME:
32 SpeedPICtrl.ExtEF = SEP
= 33 S5peedPICLrl.ExtEI = S5SKI;
34 SpeedPICtrl.ExtOutMax = SOUTMRX ;
35 SpeedPICtrl.ExtOutMin = SOUTMIHN:
36 BI1_EFP = SpeedPICtrl.ExtHP;
37 PIl KI = SpeedPICtrl.ExtHI:;
38 PI1 UEMEX = SpeedPICtrl.ExtCutMax - I Value(0.2);
39 PI1 UEMIN = SpeedPICtrl.ExtOutMin;
£
Figure 4-3
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5 Download and Emulation

5.1 Download

FTM32ForgelDE supports methods to download the program code: Smart Download, Normal
Download and Without Download.
B Smart Download: After the chip is successfully programmed for the first time, if the program code
is changed, programming operation is not performed during the next download so as to save time;
B Normal Download: The program code is downloaded each time when the chip is programmed;
B Without Download: No download operation is performed. IDE directly enters the simulation

environment and considers the chip has been programmed.

™. | |Normal Download |[=| B 1

. w clomart Download |

Mormal Download
ohal scodWithout Download

ptorcontroffunctic

| fendif
Figure 5-1
Connect the computer with the programming tool or development board, and click ~—  to download

the compiled hex file to the Flash of the chip. The download process is shown in Figure 5-2.

Download Code ﬂ

g? Downloading code to the target device, please wait...

Status:
total-sent="9227", total-size="9262"

99%

Figure 5-2
The program code has been successfully downloaded to the chip when the download progress bar
reaches 100%. The download results are as shown in Figure 5-3: the device has been successfully connected,
the Flash erase has been completed, 9262 bytes of program code has been written to Flash, and the Flash

verification is successful.
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Output .
Connecting Succeed. ., - -

Show Output: Debug ~ @By | Ea s

device 15 connecting. .. I

#ak Successful: 1

#kk Successful: Device [00] Find—>SH: Ftké0# {53£56307-

Flash Erasze Dlone.

Write Ccfg Parameters Done.

Flash Write Done: 9262 bytes programmed.

Flash Verify Done: 9262 bytes verified 0K CroVal:0x9326.
evice 15 COMMEcCCLing. .

wohk Suecessful: 1

#kk Successful: Device [0 ind—>SH: ftki0 (5356307

Flash Erasze Done. Write flash

Write Ccfz Parameters Done.|

Flash Write Done: 9262 bytes prozrammed.

Flash Verify Done: 9262 bytes verified 0K CreVal:0x9326.

Figure 5-3

When you click the download button to download the program code and the computer fails to connect
to the programming tool (such as the emulator) , a pop-up window appears to notify an error, as shown in
Figure 5-4.

Similarly, you click the download button to download the program code and the computer fails to
connect to development board, a pop-up window appears to notify an error, as shown in Figure 5-4. Also,
Output window displays error message to alert the connection failure, as shown in Figure 5-5.

Download Code

P Nunlandina enda ta tha tarnnt davies  nlanca wesit

FortiorlDE.exe >

[ L R

| An error occurred during code file download operation.

Background I Cancel
Figure 5-4
QOutput
Show Output: Debug | @ | @ Lax &
device 1= commecting. ..
#dk Successful: 1 Connected

®#% Successful: Deviee [00] Find—>SH: ftkéd# [53f56307-

*kk Target match error.
:K** Error: Frogramming failed. This device iz not supported

Connection Failed

Figure 5-5
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5.2 Emulation

Connect the computer with the programming tool or development board, click

to conduct

emulation debugging and download the compiled hex file to the flash of the chip. The download process is

shown in Figure 5-2. When the download progress bar reaches 100%, the program code has been successfully

downloaded to the chip, and can be used for emulation debugging. The debug interface is shown in Figure

5-6.

&3 FUTSe2_PyBal - -[C

Ble Edt View Project Buld Debug Bemark Toos Mindow Hep

Qg d @ & )
Debug H P
‘Sokston Brawser vax

B=+ + @
%1 Sokuton "FUTSK2_PVBat” (1 Project)
= =i 7502Project
Appicaton
AddFunction.c

8
9

Wrvacossech
Protect b

=

[ ]

.Y

Start Page | AddFuncon.c . | inferrupt.c X

wo1d]

i@

Momol Downbad =

% man

e ulnt32 Fowerlpcnt

rermupe.c

Birmanc

= T Function.
| - & &

BaxControlh
comMM.e

Wcommn
B

CEZLFE *

= | =

SRR )

4@ oAt a3 m|@r Remark: b

100 %

ripTine; Pomerlpinte+}

2B

# @ AddFunction.c, | -\ DE\testisoftware._breakpr 53
# @ AddFunction.c, | DAIDE estisoftware_breakpe 78
% @ man.c, ine 38 DAIDE estisoftwarce_breskpd 38
# @ man.c, ine 41 D-\DERestisoftware_breakp: 41

1 0uepur | BBreakports | Bookmark | EMemory 1

Click

zEFEz

HW .

step debugging, as shown in Figure 5-7.

& FUTSK2_PYBat - F

Figure 5-6

to perform disassembly instruction debugging, and click

[reak] - [D\IDEY

D d@ a
. L »

. x

Soktion Browser

B = a 5

£ Sokton "FUTSI2_PVBat” (1 Project) pT}

= 7502Project 2
Appicaton

| AddFuncton.c 1

AddFuncon h 2

Brvecosseth
Beoean
Becempec
Bronc <
S 75 Functon p
BatContrel.c
BarCormralh
Brcovnic

Boown a

Be Edt Yew Projet Pukd Debug Bemark Took Window Meb

=
>

)

e

Start Page | AddFuncton.c X

Nommail Downbad =+

fu7502_meu.h x

ntemupt.c X

© man

Break Port [wazch ot @ 25
Name File

@ AddFuncton.c, | DAIDE estsoftware_breakpx 53
@ AddFuncton.c, | DA

2 @ manc, e 38 D
% @ manc, ine 41

Line

« | BBreakponts 2 Bockmark | T4

u

Click

as shown in Figure 5-8.

Addre.

§FEEX

HW.. HitN.. Expression

(R
b B
X mane X Protecth x | COMM.h x | COMM.c x

=z B Boa
222 |E PN

Remark: b @f

Sqt.c X |¥

2 3 s>

100 %

Ro: PowerUpint++) ;

Figure 5-7

[=

A Al

chm

%t B ke % R
B .am
7502 mauh ¥ | 7502 adc.c x | Customer.n X mam.c % Protecth X | COMM.h | COMM.c X | Ri7502 boot.s X | S0z 2cc x| ¥ %

- o x
R I
‘Symbol Search e
Fter: =
T symbol ... Cal Hera.. [BRe
.ax
©".G0B - UTFS CAP MM SCRL

or F10 to conduct single-

LA > SIS |

O "GO Ln1, Col1 UTF8

AP NUM SCRL

to set the breakpoint. Click 4 or F5 to reach the next breakpoint from current code line,
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& FUTS2 PVBat - 5

|ﬂ=mw—-e~mwmwxﬂwu¢

DSEP LB |9y v e @ i@ § EEE @&
Debug

A}

5, NomalDowbad = )

v 100%

= o X

e B A A O MR S (kx| R

o F Remackd &f By W o5 H .dm
L2 EEd G LR R 00

CPU Address:
900007716 00 0:
00007714

SaDCOCSeh 33 _ulntl6 31 = 0:
Cdoail 34 E11nt matn(votd)
PVBoostSeLh 3|0
rotecth 0
e . 3
i 39
= % Functon b5
BatControlc 5 a1
BatControth 2 :
COMM.¢ Py 180 jal 61a8 (VRef VHalf_Cont
oMM P R RER s £i sl
Fer.c a5 00007744 95 4F EQ EF  jal 5898 (Sys.Confiv |
Brren 46
P a7 & & P10 VedalContia (s 510 Mode Out
Fsolton Br... B Class Vew | SRegsters DDsassembler | & Symbol Sear. Cal Herarchy | B Remark Pre.
k w3
o vax
Break Port | Watch Port @ AR a9 B
Name File line  Addre.. H. HM.. HitN.. Expression

¥ @ AddFuncton.c, | D:\IDE\test\software_breakpr 53
% @ Addfuncton.c, | D:\IDEVest\software,_breakpt 28
# @ man.c, Ine 38 D:\IDEWest\software_breakoc 38
“ @ man.c, ne 41 D:\IDEWest\software_breakpr 41

g8EZ
cooco

3 Outpes B Breakports | B Bookmark | WMemory 1

Figure 5-8

Click to perform debugging in a function, and click

5-9.

& Furs_pveat - [oreak] - vret.c|
Ele Edt Veew Project Bukd Debug Bemark Toos Window Hep
D@ s 9~

Debug

@ i@ P I AR
=, NomaiDownosd = )

R 22 BE w&
@@ > SELE S N | £ Remakr @
MEETEEER <> oo x| Moo X reemstc x | R7502 mash X | fa7502_adc.c X | Customerh X | man.c x | Protecth X | COMM.b X

OG0B Coll UTF8 CAP NUM SCRL

to exit the function, as shown in Figure

FRETI 2T - 3R 4

s (Global Sco

- |100%
write_csr (VREF_VHALF_CR , VRef_CR_Conflg) :
set_csr (VREF_VHALF_CR, VREFEN);

2 GP10_ModelConf1g (PartD, GPIO_Mode AN, PINZ);
2 GP10_ModelCont1g (Portd, GPIO_Mode_AN, PINS):
30 GP10_HodelContig (PortD, G out, PINS):
31 L)

VHALF 8148
EF SR
VREF S L4

3361 vold VRet_VHalf_Config(vold)
A

a3,1
5, -19(50)

35 Vref_InitTypeDef Configuration;
36
37
38 Conf iguration. Half_Voltage_Sel « VHalf_Voltage Div2
39| Configuration VRef_Voltage_Sel = VRef Voltage: /. 1
40 Configuration. VHalf_Sel = VHalf_Enable:
41
2 VRef_VHalf_Intt (iConfiguration) ;
al) 000061D8 00 01 nop
a4 ODDOGIDA. 40 F2 lx__ra 28(sal
FSokmion Br... F Cass View | BRegsters TiDsassembler | & Symbol Search|  Cal Herarchy | & Remark Pre
Emm}wmm 2 PR a8 B
Name File Line Addre.. H.. H/MW.. HitN.. Expression
7 © Addfuncton., | D:IDEtest\softvare_breakp: 53 No 0
% @ AddFuncton., | D:\IDEtest\software_breaip: 28 No 0
% @ man.c, ne 38 D:\IDEtest\software_breakps 38 No 0
¥ @ man.c, ine 43 D:\IDE\test\software_breaip: 43 No o

2 Output | Breakponts | 3 Bookmark | lMemory 1

Figure 5-9

> © "L GDB Ln 36, Col1 UTF8 CAP NUM SCRL

Output window displays disassembly window, register window, watch window and memory window.

See section 1.3 Window Introduction for details.
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Copyright Notice
Copyright by Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.

Right to make changes — Fortior Technology (Shenzhen) Co., Ltd. reserves the right to make changes in the
products - including circuits, standard cells, and/or software - described or contained herein in order to
improve design and/or performance. The information contained in this manual is provided for the general
use by our customers. Our customers shall ensure that they take appropriate action so that their use of our
products does not infringe upon any patents. It is the policy of Fortior Technology (Shenzhen) Co., Ltd. to
respect the valid patent rights of third parties and not to infringe upon or assist others to infringe upon such

rights.

This manual is copyrighted by Fortior Technology (Shenzhen) Co., Ltd. You may not reproduce, transmit,
transcribe, store in a retrieval system, or translate into any language, in any form or by any means, electronic,
mechanical, magnetic, optical, chemical, manual, or otherwise, any part of this publication without the
expressly written permission from Fortior Technology (Shenzhen) Co., Ltd. You may not alter or remove any

copyright or other notice from copies of this content.

If there are any differences between the Chinese and the English contents, please take the Chinese version as

the standard.

Fortior Technology (Shenzhen) Co., Ltd.

Room 203, 2/F, Building No.11, Keji Central Road 2,

Software Park, High-Tech Industrial Park, Shenzhen, P.R. China 518057
Tel: 0755-26867710

Fax: 0755-26867715

Web: www.fortiortech.com

Contained herein

Copyright by Fortior Technology (Shenzhen) Co., Ltd. All rights reserved.
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