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1.

1.1.

Introduction

GigaDevice.GD32F1x0_DFP.2.0.0.pack is used to support GD32F1x0 series chips.

B Online installation (highly recommended).

Locally installation.
B Automatically generate GD32F1x0 series MCU
information list.

and the corresponding feature

B Automatically matching the corresponding flash algorithm to the selected chip.
B This Pack provides a complete set of library and components of GD32F1x0 series chips
in the Manage Run-Time Environment (RTE). The users can select the required library

files.
B Support checking register status in the Debug mode.
B Support getting documents from the Books Tab.

Versions of Keil

The Pack is suitable for Keil v5.15a and above versions. This note is operated on Keil v5.18a

as an example.

Note: For versions Keil v5.13 and Keil v5.14, there are some problems:

1. Not supported to get documents from the Books Tab.

2. Users can’t observe registers in the Debug mode by calling svd file. To solve this

problem, the users should change file .svd to .

Figure 1-1. Change file .svd to .sfr

sfr as shown in figure 1-1.

[ Options for Target 'GD32F150C8 Flash' =)
Davice Target |utput| Listing|Usar | C/O# |Asm | Linker | Debug | Veilities|
GigaDevice GD32F150C28
Code Generation
tal (MHz): |8.0 ARM Compiler: ‘Use default compiler version j
Operating system: |F!T.’£ Kemel J
System Viewer Fla: [~ Use Cross-Module Optimization
1aDevice’GD32F 1x0_DFP'2.0.005VD \GD32F 1x0.5F] [v Use MicraLIB [=
Use Custom File
Read/Only Memoary Areas Read/Write Memory Areas
default  offchip Start Size Startup default  off-chip Start Size Nolnit
[T ROMI: - r RAM1: r
[T ROMZ: i~ r RAMZ: r
[T ROM3: i~ r RAM3: r
on-chip on-chip
W |ROM1: |xB000000  (Gx10000 ol ¥  |RaM1: |2<20000000 |0x2000 -
™ IROMZ: C I~ IRAMZ: I
0K Cancel | Defaults | Help

3. Schema check to the pack, there will be an error, shows in figure 1-2.
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Figure 1-2. Schema check error

= bl
Pack Installer e —— .] - g

PDSC Schema Check failed:

C:\Keil_vS\ARM\PACK\GigaDevice\GD32F1x0_DFP\2.0.1\GigaDevi
ce.GD32F1x0_DFP.pdsc(33,64):

Error parsing node '#text' value 'GigaDevice:123' not in

[ enumeration

C:\Keil_vS\ARM\PACK\GigaDevice\GD32F1x0_DFP\2.0.1\GigaDevi
ce.GD32F1x0_DFP.pdsc(503,65):

Error parsing node '#text' :value 'GigaDevice:123" not in
enumeration

C:\Keil_vS\ARM\PACK\GigaDevice\GD32F1x0_DFP\2.0.1\GigaDevi
ce.GD32F1x0_DFP.pdsc(565,86):

Error parsing node '#text' :value 'GigaDevice:123' not in
enumeration

C:\Keil_vS\ARM\PACK\GigaDevice\GD32F1x0_DFP\2.0.1\GigaDevi
ce.GD32F1x0_DFP.pdsc(566,89):

Error parsing node '#text' :value 'GigaDevice:123" not in
enumeration
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2.

How to download and Install Pack by Pack Installer

To create a new Keil5 project, GigaDevice.GD32F1x0 DFP.2.0.0.pack should be
downloaded and installed first.

1. Let’s open the Keil5, and select the Pack Installer, as shown in figure 2-1.

Figure 2-1. Pack installer step 1

KA C\Keil_vS\ARM\Pack\GigaDevice\GD32F1x0_DFP\2.0.0\Boards\GigaDevice\GD32150C-START\Blinky\Blinky.uvprojx[Read Only] - pVision
File Edit XView Project Flash Debug Pegipherals JTools 3VCS  Window Help

G A | | | | = = | 2 *| Q] o &[] 2
) B € 0| 98| cpazrisocs Ram a2 & 2@

Project 1 B3 i Pack Installer

B Project Blnky Contain Software Conponents

[ 4% GD32F150C8 RAM

2. Click on the Pack Installer button to enter the interface as shown in figure 2-2. Click the
refresh button before downloading the latest Pack.

Figure 2-2. Pack installer step 2

Pack Installer - C:\Keil_v5\ARM\PACK

File Packs Window Help

evice: All Devices

ﬂ Devices Boards ﬂ
Search: - X

Device /| Summary

:

]
W ABOV Semico.. |5 Devices

+- % Ambig Micro |8 Devices

+- % Analeg Devices |16 Devices
+- % ARM 18 Devices
+ W Atrmel 260 Devices
+- W Cypress 381 Devices
+- % Freescale 242 Devices

3. As shown in figure 2-3, find out and then choose GD32F1x0 Series in Devices Tab.
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Figure 2-3. Pack selection

@ Pack Installer - C\Keil_v5'\ARM\PACK

File Packs Window Help
¥ | Device: GigaDevice - GD32F1x0 Series
ﬂ Devices Boards

Search: - X

Device /| Summary

=T All Devices 3208 Devices
+-- % ABOV Semiconductor 4 Devices
+ - % Ambig Micro 8 Devices
+-- % Analog Devices 13 Devices
+-- % ARM 18 Devices
+-- % Atmel 260 Devices
+-- @ Cypress 381 Devices
+-- % Freescale 232 Devices
= % GigaDevice 67 Devices

+-713 GD32F2 Series 27 Devices

+- % Holtek 11 Devices
+-- ¥ Infineon 093 Devices
+- % Maxim 4 Devices
+-- % Microsemi 6 Devices
+-- @ Nerdic Semiconductor 7 Devices
+-- % Nuvoton 399 Devices
+-- % NXP 270 Devices
+-- ¥ Renesas 2 Devices
+-- % Silicon Labs 357 Devices
+-- % SONIX 43 Devices
+-- ¥ STMicroelectronics 602 Devices
+|-- % Texas Instruments 341 Devices
+-- % Toshiba 85 Devices

4. Correspondingly it will show GigaDevice::GD32F1x0_DFP in drop-down menu of Device
Specific in figure 2-4. Click on the Install button behind GigaDevice::GD32F1x0_DFP to
download the Pack of GD32F1x0 series.

The Pack will then be downloaded to the directory (.\Keil_v5\ARM\Pack\.Download), and
then the installation will be done.

Figure 2-4. Pack download

ﬂ Packs Examples ﬂ

Pack Action Description
—|--Device Specific 1 Pack GD32F1:0 Series selected

- GigaDevicenGD32F1:0... [€% Install || GigaDevice GD32F1x0 Series Device Support and Exarnples
200 (2016-03-01)  |[ZF Unpack GigaDevice GD32F1x0 Series Device Support and Examples

5. If you want to remove the Pack from Keil5, Click on the Remove button, but this operation
will not clear the executable file in the directory of Keil5. Thus if you has not manually
deleted the executable file, re-install the Pack can be done off-line without the download
process.

Figure 2-5. Remove pack

ﬂ Packs Examples ﬂ

Pack Acticn Description
—|--Device Specific 1 Pack GD32F1x0 Series selected
- GigaDevice: GD32F1x0... @ Up to date | GigaDevice GD32FLx0 Series Device Support and Examples
2.0.0 (2016-03-01) GigaDevice GD32F1x) Series Device Support and Examples
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When the Pack installation is completed, the related GD32F1x0 components will be added to
the RTE (as shown in figure 2-5) interface, as shown in figure 2-6.

Figure 2-6. MCU lists of GD32F1x0 series

kA Options for Target "GD32F150C8 RAM-

Dewice ]Target ] COutput l Listing] User l C/CH l Aszm

|Soﬁ':care Packs J
Vendor. GigaDevice Saol
Device: GD3ZF150CE
Toolset: ARM
Search: |
=% GigaDevice | [GD32isanew
- universal micrg
=% [ED32F10 Series ]
2 GD32F130 GD32 family i
customers wid
VB GD32F150 MCU portfolios
“2 GD32FL70 GD3Z family in
lime: curmenthy.
= “2 GD32F190
g GD32F190C4 GD32F150- A
Frequer
€ GD32F190CH Hazh o
€1 GD32F190C8 ﬁ'ﬁ?ée;
€1 GD32F190R4 = | |prorty levels

Click the button shows in figure 2-7 to open RTE(Manage Run-Time Environment).

Figure 2-7. Manage run-time environment

A ChKeil_vS\ARM\Pack\GigaDevice\GD32F1x0_DFP\2.0.0\Boards\GigaDevice\GD32150C-START\Blinky\Blinky.uv
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

B A@] 4 B9 e EEYTOE
e | ¥ | cps2ris0cs RAM Flas| b 2@ @
Project 1B 4 Manage Run-Time Environment
=4 Project: Blinky Select Software Components for the
project

s#d GD32F150CE RAN

In figure 2-8, users can see the related components of GD32F1x0.
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Figure 2-8. RTE interface

B e e — »w L4 . - - .
Software Component Sel Variant Version  Description
5% Device Stortup, System Setup
@ GD32FL_Conf ” 200 Configuration file
@ GDI2FL0_EVAL r 200 Firmware functions to manage Leds, Keys, COM ports
@ Startup " 200 System Startup for GigaDevice GD32FL Devices
@ System_GD32FL0 i 200 Cortexh3 Device Peripheral Access Layer System Source File for GD32FLx) Devices
= € GDI2FLO_StdPeripherals
@ apc r 200 Analog-to-digital converter (ADC) driver for GDI2FL0 Devices
@ can r 200 Controller Area Network (CAN) driver for GD32FL:0 Devices.
@ cec r 200 Consumer Electronics Control (CEC) driver for GD32F1:0 Devices.
@ omp r 200 Comparator (CMP) driver for GD32F1x) Devices
@ cre r 200 Cyclic Redundancy Check (CRC) driver for GD32FL Devices
@ pac r 200 Digitalto-znalog converter (DAC) driver for GD32F1:0 Devices
@ oma r 200 Direct Memory Access (DMA) driver for GD32FLi@ Devices
@ e r 200 Extemal Intermypt/Event (EXT) driver for GD32FL0 Devices
@ FMC r 200 Flash Memory Controller (FMC) driver for GD32FLi0 Devices
@ Gpio r 200 General-purpese and Alternate-function U0s (GPIQ) driver for GD32F10 Devices
@ pc r 200 Inter-integrated Circuit (2C) driver for GD32F1x0 Devices
@ IVREF r 200 Programmable Current and Voltage Reference (IVREF) driver for GD32FLx) Devices
@ o6 r 200 Independent Watchdog (IWDG) driver for GD32FLx Devices
@ 1o r 200 | LCD Contraller (LCD) driver for GD32F1:0 Devices
@ mcupes r 200 MCU Debug (MCUDEG) driver for GD32F1:0 Devices
v MISC r 200 MISC driver for GD32F1x0 Devices
@ opamp r 200 Operational Amplifiers (OPAWP) driver for GD32FL:0 Devices
@ PWR r 200 Power Control (PWR) driver for GD32F1xd Devices
Validation Output Description
Cancel

Note: If the corresponding chip selection is still unavailable after the Pack installation, you
may reopen the project to loading Pack.
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3.

Structure of GD32Fxxx pack

After the installation of GigaDevice.GD32F1x0_DFP.2.0.0.pack, the folder directory can be
seen in directory of Keil5 (.\Keil_v5\ARM\Pack\GigaDevice\GD32F1x0 DFP\2.0.0), as shown
in figure 3-1.

Figure 3-1. Structure of Pack

Boards
Device
Documents
Flash
SVD
T GigaDevice.5D32F1x0_DFP.pdsc

(%}
pary
m

1. Boards folder includes available evaluation board resources, currently only provide
GD32150C-START evaluation board, shows in figure 3-2, the contents of the folder are
shows below:

B Blinky folder contains the Keil general demo.

B The Common folder contains Button.c and LED.c, which are used to realize
operations about flashing lights and keystrokes in demo.

B The Documents folder provides GD32150C-START evaluation board schematic
diagram.

B RTX_Blinky folder contains the Blinky demo which is based on the operating system.

Figure 3-2. Structure of Boards Folder

4 || Boards
4 GigaDevice
4 GD32150C-START
Blinky

Common

Documents

RTX_Blinky

2. Device folder contains the content as shown in figure 3-3:

B Firmware folder contains the GD32F1x0 peripherals library.

B Include folder contains the global header file gd32f1x0.h and the system header file
system_gd32f1x0.h.

B Source folder contains the system C file system_gd32fix0.c and the startup file
startup_gd32f1x0.s.

B Template folder contains a template project.

B Utilities folder contains gd32f1x0_eval.c and gd32f1x0_eval.h.

10/ 27



C>

GigaDevice

GD32F1x0 — ANOO7
Keil5 Pack Note

Figure 3-3. Structure of Device Folder

3.

F

T GD32F170xx_Datasheet.pdf 2016/2/24 16:06
T GD32F190xx_Datasheet.pdf 2016/2/24 16:06
4. Flash folder contains algorithms of flash, as shown in figure 3-5.
Figure 3-5. Flash Folder content
) GD32F1x0 2016/3/30 16:05
FlashOS.h 2014/10/13 11:05
|| GD32F1x0_16.FLM 2016/3/17 16:52
| | GD32F1x0_32.FLM 2014/11/3 16:20
|| GD32F1x0_64.FLM 2014/11/3 16:20
|| GD32F1x0_128.FLM 2014/11/3 16:20
|| GD32F1x0_OB.FLM 2016/3/17 %41
5. SVD (System View Description) file.
6. PDSC (Pack Description) file.

. Firmware 2016/3/30 16:05 aEE
J Include 2016/3/30 16:05 i =3
., Source 2016/3/30 16:05 g
. Template 2016/3/30 16:38 s
, Utilities 2016/3/30 16:05 prg =3

igure 3-4. Documents Folder content

T duid552a_cortex_m3_dgug.pdf 2014/10/13 11:05
T GD32F1x0_User_Manual.pdf 2016/1/18 17:23

=) GD32F130xx_Datasheet.pdf 2014/11/11 13:07
? GD32F150xx_Datasheet.pdf 2014411711 13:07

Adobe Acrobat ...
Adobe Acrobat ...
Adobe Acrobat ...
Adobe Acrobat ...
Adobe Acrobat ...

Adobe Acrobat ...

=

C/C++ Header
FLM =i

FLM =it

FLM 3%

FLM 2{%

FLM =2{%

1,333
13,002
686
715
760
861

4 KB
11 KB
11 KB
11 KB
11 KB
12 KB

Documents folder contains the documents for Books Tab, as shown in figure 3-4.

KB
KB
KB
KB
KB
KB
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4.

How to play demo

After installing GigaDevice.GD32F1x0_DFP.2.0.0.pack, the users can use the two Demos
based on GD321x0C-START board in the Pack, one is called Blinky without operating system,
the other is RTX_Blinky based on RTX Kernel operating system.

The steps of opening the Demo Blinky:

1. Open Keil5 and then open the Pack Installer.

K| by

il i,
LT

2. In the open dialog, find GigaDevice in Devices Tab and select GD32F1x0 Series, then

the Demos will be shown in the Examples Tab. As shown in figure 4-1, choose Blinky
and click Copy.

3. Select store path in the pop-up dialog. The default store path is the new folder named

Boards in D:\Documents. Click OK and the Project will open.

Figure 4-1. Blinky select

9 Pack Installer - C:\Keil_vS\ARM\PACK. =NEC X
File Packs Window Help
i | Device: GigaDevice - GD32F1x0 Series
K Devices Boards | [[4] Packs Examples k]
search: - X [w Show examples from installed Packs only
Device /| Summary Example Action Description
=7 All Devices 2949 Devices BIRE [GD3Z150C-START) & Copy [ Blinky, samprE—
.- % ABOV Semiconduc... |5 Devices CMSIS-RTOS Blinky (GD32150C-START) & Cop CMSIS-RTOS bast
+.- % Ambig Micro 8 Devices
#.-% Analog Devices 16 Devices
%% ARM 18 Devices
#.- % Atmel 260 Devices
%% Cypress 381 Devices
+ @ Freescale 236 Devices
= @ GigaDevice 40 Devices
+ -1 ERERSPSTTINO Devices
+ @ Holtek 19 Devices
@ Infineon 144 Devices
+ @ Maxim 4 Devices
+ @ Mediatek 1 Device
# @ Microsemi 6 Devices
# @ NXP 275 Devices
+.- @ Renesas 2 Devices
.- Silicon Labs 357 Devices
.- @ SONiX 40 Devices
#.-# STMicroelectronics | 709 Devices
#.-# TedmsInstruments | 340 Devices
.- % Toshiba 88 Devices
« i3
Output a x
Refresh Pack descriptions
Ready ONLINE

Open the project, unfold the folders in the Project Tab, as shown in figure 4-2, it includes the

following documents:

Source Files
Documentation
Board Support Components
CMSIS Components
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Device Components

Select the components in Manage Run-Time Environment:

Source Files folder includes the Blinky.c which is the source file of Demo.
Documentation folder includes the demo instructions.

Board Support components include two parts: Buttons provides Buttons.c and related
header files, LED provides LED.c and related header files, they are used for test on
GD321x0C-START board.

CORE in CMSIS components provides the required functions and variables of core.
Device components include three parts: GD32F1x0_Conf provides module configuration
of project, Startup provides startup_gd32f1x0.s, System_GD32F1x0 provides
system_gd32f1x0.c and related header files.

Figure 4-2. Structure of Blinky
Project 2 B
=% Project: Blinky

|

= a7 GD32F150CE RAM

=% Source Files
#- ] Blinky.c
—-l.% Documentation
j Abstract.bd
-4 Board Suppoert
+ ﬁ Buttons.c (Buttons)
o 5 LED.c (LED)
¢ cmsis
B @ Device
J startup_gd32f1:.s (Startup)
e j system_gd32flx.c (System_GD32F1:)

-EIProject|E:::- {} Functions [].,'&":5:&.‘-

To open the Demo CMSIS-RTOS Blinky, the procedure is similar to Blinky.

Open the project, unfold the folders in the Project Tab, as shown in figure 4-3, it includes the
following documents:

Source Files
Documentation

Board Support components
CMSIS components
Device components

Select the components in Manage Run-Time Environment:

CORE in CMSIS components provides the required functions and variables of core.
Components RTOS provides RTX_CM3.lib and RTX_Conf_CM.c.
The remained steps are similar to Blinky.
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Figure 4-3. Structure of CMSIS-RTOS Blinky

Project a B
=t Project: Blinky
=55 GD32F150C8 Flash
=5 Source Files
1 Blinky.c
=5 Documentation
_1 Abstract.bd
=% Board Support
T LED.c (LED)
o€ omss
ﬁ RTX_CM3.lib (RTOS:Keil RTX]
_1 RTX_Conf_CM.c (RTOS:Keil RTX)
=] ‘ Device
_1 startup_gd32flx.s (Startup)
_1 system_gd32flxd.c (System_GD32F1:0)

« | B

EProject|@E-:--:-l': {} Fundtions | [0, Templates
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5.

How to create a new project

Download the Pack and install it, then you can create a new project.

The detailed steps are below:

1. Create a new folder, named such as Project, to save the new created project. As shown

in figure 5-1, put the application program in the Project folder, and create anothe
folder named such as Driver, put in the related driver files.

Figure 5-1. Content of new project

= hd [ i -.
- » Project » D -
» Project » | ;oj CVEr (D » Test » (D) » Test » Driver
e =By TEM WHE ZEV) IRM ¥ esme ()
manEs v 1 BAUED v H#HE v S v | EETiE

=~

X . \ Driver ——————| || systick.c
Driver — | |_ systick.c || gd32f1x0_jt.c | systickh
| gd32f1x0_it.c B systick.h | gd32f1x0_ith
B gd32f1x0_ith Hmain.c
A || readme.tet
| main.c

2.  Open Keil5, shows in Figure 5-2, select New uVision Project in the Project menu.

Figure 5-2. Menu of create a new project

File Edit View Flash Debug Peripherals Tools SVCS Window Help
| Lj . lj | Mew pV¥ision Project...
Mew Multi-Project Workspace...
Open Project...

Project
Close Project

Export
Manage

Select Device for Target ...
Remove ltem

/. Options...

Clean Targets

Build Target

Rebuild all target files
Batch Build...
Translate...

Stop build

3. Select the new created folder Project as target location in the pop-up dialog, and
it test, as shown in figure 5-3. The driver files are stored in the folder called Driver.

r new

name
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Figure 5-3. Save the new projrect

E Create New Project g
iHE - SR e v @
|
Driver
RN test -
FFEEED): |Project Files (*.uvproj; *.uvprojx) v]
- EEA [&ee | =& |

4. After clicking save, a dialog will pop out for project configuration and chip selection. In
this test, we select GD32F150R8, click OK.

Figure 5-4. Selection of Devices

Select Device for Target ‘Target 1'... ﬂ

Dewice |

ISoﬂware Packs ;I

Vendor:  GigaDevice
Device:  GD32F150R8
Toolset: ~ ARM

Search:

Description
4l GD32F150K4 ;I GD32is a new 32-bit high performance, low power consumption
& GDIIFLS0KE universal microcontroller famity powered by the ARM Contex-M3 RISC [
core which targeted at various MCU application areas =
43 GD32F150K8 GD32 family integrates features to simplify system design and provide |~
€ GD32FL50R4 customers wide range of comprehensive and superior cost effective —
MCU portfolios with proven technology and great innovation.
@3 GD3I2F150RE (GD 32 family includes entry line, peformance line and connectivity line
a -
“% GD3ZFLT0 GD32F150 - ARM Cortex-M3 Care
Frequency up to 72 MHz
%% GD32FI%0 Flash access zero wait state
@ NXP Single-cycle multiplier and hardware divider
a I I 'I vI MNVIC support 16 intemal, 52 extemal intemupts, each has 16

C = D com | W |

5.  Then the RTE will pop out, users can select the required modules.

The components which must be selected are CORE in CMSIS components, Startup,
System_GD32F1x0, GD32F1x0_Conf in Device components.

If the EVAL related functions have been used in the project, then add GD32F1x0_ EVAL
in Device components. Finally, add the required modules according to the warnings.
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Figure 5-5. Warnings

¥
K Manage Run-Time Environment

=)

& CMSIS Driver

‘ CMSIS Driver Validation APL
€ CMSIS RTOS Validation
‘ Compiler
= ‘ Device
¥ GD32F1x)_Conf I
¥ GD32F1x0_EVAL v
@ Startup e
¥ System_GD32FL:0 I

& GD32F1x0_StdPeripherals
<

Software Component Sel. Variant Version  Description
‘ Board Support GD32150C-START 200 GigaDevice GD32150C-5TART Board Support
= ‘ CMSIS Cortex Microcontroller Software Interface Components
¥ CORE I~ 430 CMSIS-CORE for Cortex-M, SC000, and SC300
¥ DSP r 146 CMSIS-DSP Library for Cortex-M, SC000, and SC300
& RTOS (AP 10 CMSIS-RTOS API for Cortex-M, SC000, and SC300

Unified Device Drivers compliant to CMSIS-Driver Specifications

100 Run AP test for enabled drivers
CMSIS-RTOS Validation Suite
ARM Compiler Software Extensions
Startup, System Setup

200 Configuration file

200 Firmware functions to manage Leds, Keys, COM ports

200 System Startup for GigaDevice GD32F14) Devices

200 Cortex-M3 Device Peripheral Access Layer System Source File for GD32F1x0 [

|»

o

Validation Qutput
=4 GigaDevice:Device:GD32FLxd)_EVAL
= require Device:GD32F1:0_StdPeripherals: GPIO
¥ GigaDevice:Device:GD32F1:x0_StdPeriphera...
= require Device:GD32F1:0_StdPeripherals:EXTI
# GigaDevice:Device:GD32F1x0_StdPeriphera...
(=) require Device:GD32F1x0_StdPeripherals:USART
# GigaDevice:Device:GD32F1x0_StdPeriphera...
(=) require Device:GD32F1x0_StdPeripherals:SYSCFG
¥ GigaDevice:Device:GD32F1x0_StdPeriphera...

[ Resolve | [sslect P...| [ Details |

Description

Additional software components required

Select component from list

General-purpose and Alternate-function I/0s (GPIO) driver for GD32F1x0 Devices
Select component from list

External Interrupt/Event (EXTI) driver for GD32F1x0 Devices

Select component from list

Universal Synchrenous Asynchronous Receiver Transmitter (USART) driver for GD32F1x0 Devices

Select component from list
System Configuration (SYSCFG) driver for GD32F1x0 Devices

Cancel

Help

As shown in figure 5-6, when there is no warning, click OK.

17 /27



>

GigaDevice

GD32F1x0 — ANOO7
Keil5 Pack Note

Figure 5-6. Selection of components

[ [ Manage Run-Time Environment )
Software Component Sel. Variant Version  Description
o CMsIS Cortex Microcontroller Softwere Interface Components 4|
¥ CORE Ed 430 CMSIS-CORE for Cortex-M, 5C000, and SC300
¥ DSP r 146 CMSIS-DSP Library for Cortex-M, 5C000, and 5C300
& RTOS (APT) 10 CMSIS-RTOS AP for Cortex-M, SC000, and SC300
& CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& CMSIS Driver Validation APT 100 Run APItest for enabled drivers
& CMSIS RTOS Validation CMSIS-RTQS Validation Suite
& Compiler ARM Compiler Software Extensions
=4 Device Startup, System Setup
¥ GD32F1:0_Conf [+ 200 Configuration file
¥ GD32F1:0_EVAL [+ 200 Firmware functions to manage Leds, Keys, COM ports
# Startup [ 200 System Startup for GigaDevice GD32F1x Devices
W System_GD32F1x0 [ 200 Cortex-M3 Device Peripheral Access Layer System Source File for GD32F1:) Devices
£ € GD32FLA0_StdPeripherals
¥ ADC r 200 Analog-te-digital converter (ADC) driver for GD32F1x0 Devices
¥ CAN r 200 Controller Area Metwork (CAN) driver for GD32F1x0 Devices
¥ CEC r 200 Consumer Electronics Contrel (CEC) driver for GD32FLi) Devices
“ CMP r 200 Comparator (CMP) driver for GD32F1x0 Devices
@ CRC r 200 Cyclic Redundancy Check (CRC) driver for GD32FLi0 Devices
¥ DAC r 200 Digital-to-analog converter (DAC) driver for GD32F1:0 Devices
¥ DMA r 200 Direct Memory Access (DMA) driver for GD32F1:) Devices
¥ EXTI Cd 200 External Interrupt/Event (EXTT) driver for GD32F1:0 Devices
¥ FMC r 200 Flash Memory Controller (FMC) driver for GD32F1:) Devices
¥ GPIO cd 200 General-purpose and Alternate-function I/Os (GPIO) driver for GD32F1:0 Devices
¥ IC r 200 Inter-integrated Circuit (12C) driver for GD32F1:40 Devices
¥ IVREF r 200 Programmable Current and Voltage Reference (IVREF) driver for GD32F1x0 Devices
¥ TWDG r 200 Independent Watchdog (WDG) driver for GD32F1x0 Devices
¥ LCD r 200 LD Controller (LCD) driver for GD32F1x) Devices
¥ MCUDBG r 200 MCU Debug (MCUDBG) driver for GD32F1x0 Devices
¥ MISC Ed 200 MISC driver for GD32F1x0 Devices
¥ OPAMP r 200 Operational Amplifiers (OPAMP) driver for GD32F1:0 Devices
¥ PWR r 200 Power Control (PWR] driver for GD32F1x0 Devices
¥ RCC Ed 200 Reset and Clock Control (RCC) driver for GD32F1:0 Devices
¥ RTC r 200 Real-time Clock (RTC) driver for GD32F1x0 Devices
¥ SPLIRS r 200 Serial Peripheral Interface / Inter-IC Scund (SPLI2S) driver for GD32F1x0 Devices =
@ SYSCFG Ed 200 System Configuration (SYSCFG) driver for GD32FLx0 Devices
# TIMER r 200 TIMER driver for GD32F1x0 Devices
¥ T3l r 200 Touch Sensing Interface (TSI) driver for GD32F1:0 Devices
¥ USART Cd 200 Universal Synchronous Asynchronous Receiver Transmitter (USART) driver for GD32F1:0 Dev
¥ WWDG r 200 Window Watchdog (WWDG) driver for GD32F1x0 Devices ﬂ
Validation Output Description
i [ Resolve | [select P | [ BDetails <ﬁ. Cancel Help

6. Add the source files, as shown in figure 5-7. In the new created project test, there is no
need to add the header file include path, shown as figure 5-8.

Figure 5-7. Add source files

Project a @
= Project: test

g7 test

=5 Source

] gd32fLd)_it.c

J main.c
- Driver

J systick.c

& Cwmsis

’ Device

< | ©
EPro... @Bo... {}Fu. [].,Te...
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Figure 5-8. Header file include path

Device | Target | Output | Listing| Ussr  ©/CH |hen | Linksr | Dabug | Utilitias|
— Prep Symbols
Define: I
Undefine: I
— Language / Code Generation
[ Execute-only Code [~ Strict ANSIC Wamings:
Optimization: ILeveI 000 vl [ Enum Container abways int INl Wamings j'
I~ Optimize for Time [~ Plain Charis Signed [© Thumb Mode
I Split Load and Store Muttiple [~ Read-Only Position Independent [~ Mo Auto Includes
|¥ One ELF Section per Function [~ Read-Write Position Independent [~ C99 Mode
Include
| e | -]
LLES I
Controls

7. Compile the project, the result is shown in figure 5-9. If there is any error, maybe you
have added modules incompletely. Add the related modules according to the error, then
compile the project again.

Figure 5-9. Compling result

Build Output n

> |E

compiling system gd32fix0.c...

linking...

Program Size: Code=1276 RO-data=460 RW-data=52 ZI-data=2148
" . \Objects\test.axf" - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:03

|

14 [0 +

8. Select a debug tool, then you can download program or debug online.
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6.

How to turn to the related documents by Books Tab

Open the Keil5 project, switch to the Books Tab, as shown in figure 6-1. Click on the book you
want to check to turn to the corresponding document or web page.

Figure 6-1. Books Tab

kA C\Keil_vS\ARM\Pack\GigaDevice\GD32F1x0_DFP\2.0.0\Boarc
File Edit Wiew Project Flash Debug

Peripherals Toaols
S A@| 4o | |

@ e | GD32FL50C3 RAM [+] & | d
L]

Books

Tools User's Guide

= Device Data Books

- GD32F1x0 User Manual

- GD32F150xx Data Sheet

E{ﬁ Board Data Books

@ GD32150C-START Schematics (GD32150C-START)

----- @ GD32150C -START Board (GD32150C-5TART)

} Functions [].,Templ.ﬁte:—
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How to check register status in Debug mode

Click the debug button to enter the Debug mode, Keil5 supports the use of a graphical
interface to view all register status in real time.

Steps shown as below:

1. As shown in figure 7-1, click the System Viewer Windows button, select the register you
want to observe. An example, to observe the DOR of GPIOC register.

Figure 7-1. System Viewer Windows

2. The Periodic Windows Update in View menu is selected, then the corresponding
registers will refresh periodically. You can observe changes of the 10 ports status and
other register status.

Figure 7-2. Register status window

GRIOC L
=]

Property Value
T ooisee
Bock oo

DOR15 r

DOR14 r

DORL3 r

DOR12

DOR11

DOR10

DORS

DORS r

DOR7 r

DOR6 r

DORS r

DOR4 "

DOR3 r

DORZ r

DORL r

DORD r
o=
(R |

DOR
[Bits 31..0] RW (@ 0x48000814) GPIO port output data register
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8.

1.2.

How to open Keil4 project in Keil5

The information of devices, peripherals, tools, chains and others which called in Keil5 project
are all included in Pack, but the call to related file path in Keil4 is different from Keil5, in this
circumstance, it's necessary to do the compatible process and there are two methods to

realize the process:

Method 1: Change the project property setting, this method is recommended.

Note: Once the project property setting is changed, it can’t be opened and built in Keil4.

Method 2: Install GigaDevice patches Keil4_GD32F1x0_ADDON.exe to load related

documents.

Note: The project property setting is hot changed, it can still be opened and built in Keil4.

Compatible method 1

1. Using Keil5 to open a project created in Keil4.

2. Select the Manage menu in the Project menu, click on the Migrate to Version 5 Format..
menu, as shown in figure 8-1, then a prompt information will pop out, as shown in figure

8-2.

Figure 8-1. Change Project Property Setting

|2 DA\Documents\fulib\GD32F 1x0_Firmware Library V2.0.0\Template\MDK-ARM\Project.uvpraj - Vision

|= | B s

File Edit View [Project ] Flash Debug Peripherals Tools SVCS Window Help
=1 a ‘ New pVision Praject...

e New Multi-Project Workspace...

Project

Open Project..

Close Project
5% Project: Proj

gd GDIFL]  Ewport
Manage
Select Device for Target ...
Remove Item
,‘\ Options for Target "GD32F170_190"...

Clean Targets

%] Build Target

[ Rebuild all target files

2 Batch Build..,
Translate...

Stap build

Figure 8-2. Prompt Information

Migrate to Device Pack &J
Migration completed, Project saved as:
Project.uvprojx
Mote: Target memory / Debugger setup may have been changed - please

check and update !

»
> &b Projectitems...
Multi-Project Workspace...
€ Run-Time Environment...

Aoy | P Select Software Packs...

& Reload Software Packs
@8 PackInstaller...

Migrate to Version 5 Format...

7

Ctrl+F7
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3. Click the OK button, then a CMSIS component will be added to the Project Tab, also the
Build Output window will print the information to declare that Keil4 related support of
project has been updated to Keil5 Pack support, as shown in figure 8-3.

Figure 8-3. Project after Compatibility
Project 3 |&
=% Project: Project

E45 GD32F170_190
--EZ Application
@ CMsIs
--ﬁ Startup
& 3 GD32F1x0_Peripherals
@3 GD32F1x0_EVAL

dl | bl
E'ij... ﬁBooks {} Func... [].,Tem...|
BuildOutput

E***’ Project targets have been updated to use Dewvice Family Pack Device(s).
I

4. Compile the project.

Note: For versions of Keil v5.13 and Keil v5.14, after migrate to Version 5 format, it needs to
enter RTE environment, to select the CORE in CMSIS components, as figure shows below,

Figure 8-4. Select CMSIS CORE

ER AT 10
@ COMSTS Devvr

Then compile the project.

1.3. Compatible method 2

1. Download file Keil4_GD32F1x0 _ADDON.exe on GigaDevice official website
(http://gd32mcu.2lic.com/documents), as shown in figure 8-5. Install the executable file
in Keil_v5 installation directory, as shown in figure 8-6.

Figure 8-5. GD32F1x0_ADDON executable File

&

Keild_
GD32F1x0
_ADDOM.E

XE
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Figure 8-6. GD32F1x0_ADDON installation

Setup GigaDevice GD32F1x0 Device AddOn Package to Keil MDK-ARM @

Folder Selection AR M KE “_

Select the folder where SETUP will install files.

Microcontroller Tools

This Add-On will install inta the follawing product folder.

To inztall to this folder, press ‘Mext’. To install to a different folder, press ‘Browse' and select another
folder.

Destination Folder

[lcikeivs |

<< Back | Mest »» | Cancel |

2. Using Keil5 to open a project created in Keil4. Select GigaDevice GD32F1x0 Devices in
Option for the Target Device, then GigaDevice GD32F1x0 series product selection will
be listed in the table, as shown in figure 8-7, select your required device.

Figure 8-7. Product Series Selection

K Options for Target 'GD32F170_190" ==

Device ]Taxget] Output | Listing | User | C/CH | Asm | Linker | Debug | Utilities|

| |GigaDevice GD32F1x0 Devices jl

Vendor: GigaDevice
Device: GD32F150R2

Toolset: ARM
Search |
=R GigaDevice ||| |Care: -
€7 GD32FL30C4 ARM 32bit Cortex-M3 Microcontroller, (72 MHz max)
£1 GD32F130C6 Memories 1
- 64 Kbytes of Flash memory 1
€3 Gp3zrLacs -8 Koytes of SRAM with HW parity checking
£1 GD32FL30F4 CRC el -
- calculation unit
€3 GD32F1306G4 - Calendar RTC with alarm and periodic wakeup from Stop./Standby
£3 GD32F130G6 - Low power Sleep, Stop, and Standby modes
- VBAT supply for RTC and backup registers
£3 GD32F12068 - 7-channel DMA controller
£ GD32F130R8 - 18 capacitive sensing channels
- 17 124bit ADC (16-channel) -
£3 GD32F150C4 |||« -

14 | Cancel | Defanlts ‘ Help |

3. Compile the project, there may be a lot of errors, as shown in figure 8-8. The cause is
that path of core_cminstr.h is different in Keil5 and Keil4, so it is necessary to add the
file path of core_cminstr.h to C/C++ in Option for Target, as shown in figure 8-9.

Figure 8-8. Compile Result Error

-.\..\Firmware\CMSIS\core_cm3.h(147): error: #5: cannot open source input file "core_emInstr.h": No such file or directory
#include <core cmInatr.h> /* Core Instruction Access =/

..\, .\Firmware\Peripherals\src\gd32f1x0 dma.c: 0 warnings, 1 error

compiling gd32flx0_fmc.c...

-.\. . \Firmware\CMSIS\core_cm3.h(147): error: #5: cannot open source input file "core_cmInstr.h": No such file or directory
#include <core_cmInstr.h> /* Core Instruction Access =/

..\..\Firmware\Peripherala\src\gd32flx0 fmc.c: 0 warnings, 1 error
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Figure 8-9. Add File Path

r -\
K Options for Target 'GD32F170_190" | = |

Tewvice I Tarzet I Output I Listingl User C/C+H |Asm I Lir\kerl Tebugz I Utilitiesl

~ P

Folder Setup w
oo .

Undefin |Se¢up Compiler Include Paths:

Y
— Languag | |..\.\Fimware"Peripherals\inc

S AFirmwareCM SIS
I Bxed | |3 \Wilties

ol |l C-\eil w5\ARM\Pack\ARM\CNISIS\4.2 D\CMSIS\Includs

[1):4 Cancel | Defaults Help |
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9.

Version history

Table 9-1. Version history

Version number

Description

Date

1.0

Initial Release

Apr.6, 2016
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