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1 Overview

Code generators are becoming a very important development support environment for
microcontroller products that are becoming high-performance and multifunctional and increasing
complexity.

In response to this demand, ABOV CodeGen32 helps users who start development using ABOV 32-
bit microcontroller products create projects, easily set up various built-in peripherals, and change
clock configuration using graphics, and create interrupt example codes corresponding to each
peripheral.

In addition, it automatically creates project files for MDK-ARM and |IAREWARM as well as
Eclipse/GCC by supporting various user development environments. This allows users to easily start
developing ABOV 32-bit microcontrollers in a desired development environment.

1.1 System requirements
The CodeGen32 requires one of the following operating systems:
*  Microsoft Windows Vista
*  Microsoft Windows 7
*  Microsoft Windows 8 & 8.1
*  Microsoft Windows 10 & later

As software, the CodeGen32 program can run on a basic PC, and does not require special
specifications.
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2 How to use CodeGen32 program

2.1 Introduction

The ABOV CodeGen32 program is provided in the form of a setting menu with a description so that
settings for clocks, pin functions, and peripherals can be easily set in GUI form for the ABOV 32-bit
MCU selected by the user, which allows the user to add the desired function directly. Contents of
settings and registers are displayed according to the user manual.

The functions of ABOV Code Gen32 are as follows.

[»] Supports ABOV Cortex-M series microcontrollers

[»] Internal peripherals and port settings menu through an easy and convenient graphic
user interface.

[»] Automatic generation of register-based initial setup C code according to user selection.
[»] Clock setting function using graphics using the Clock Configurator.

[»] Supports interrupt example code generation of each built-in peripheral.

[»] Supports the generation of GPIO LED blinky example code for the starter kit.

[»] Support for the creation of Eclipse/GCC projects, which are open development
environments as well as KEIL MDK-ARM and IAR EWARM.

[»] Windows Environment Support

When you run ABOV CodeGen32 for the first time, the device selection screen as shown in [Figure
1] appears, and you can select the product of the device lineup to be created. In this screen, you can
select a new product, and you can also load previously saved settings.
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2.1.1 Program starts

In the initial state, most buttons in the dialog box are disabled and remain in that state until users
create projects. If there are projects created previously, the users can import or erase the projects.

The procedure for creating a project is as follows:

1. Set the target device for developing an application.
@ Set the series name
@ Set the device name
® Set the package type
2. Enter project name, then the ‘New Project’ button is activated.

3. Click on the ‘New Project’ button to start a new project.

A project is automatically saved when the target project changes during the CodeGen32 operation
or when the program completes the operation. The saved project can be loaded for the following tasks.

CodeGen32 - Device Selection

O Load Project test t216.vpr e Delete project

(®) Mew Project test |

Generate Project

Series Mame: | A3IT21x S

A31G11x
Device Mame: | 431612% A B OV
A31G21x
Package Type: |A31G23x SEMICONDUCTOR
A31G31x V1.017.23 (2022, 1.19)

A3l 1%
A3IRTIx

A33G52x
A33M11x
A3AMA1x
AC30M1x54
AC33Mx054
AC33Mx128

Figure 1 Project Selection Dialog Box
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2.1.2 Project creation

If the user selects a project, the user can set the functions of the corresponding device on the
changed screen.

As shown in Figure 2, the screen displays not only source file names to be created in the project
folder, but also header files and pin maps of the selected device and a pane where the user can set
the built-in peripherals.

. sle -
|- ! w = ) . &

. ) &

@) A31T20x Series: A31T234216  64LQFP  <Project File: test 216.vp0 > Options. ¥

Periphersts 0 0 Properies L] Pacage 03 Cloc Configurator £ -
=l Agplication - P
Hepio-o Y Device : A317214/216, Package : G4LQFP
2/6PI0-C
2 6PI0-D
ﬁGFID £ LSECON Enable
paselo-F Lsicon Ensble
) HSICON Enable
n| HSECON  Enable
) XNMH) 8000
H MClKSource  PLL Out
;‘} PllEnsble  Ensble Lsi G
Cl PliSource  HSEQON) (500kHz)
Husantio PllMode  x1 .
) PREDIV(R) 3 32kHz
) POSTOVICNY) 23 =
Hoprion POSTOVZINY) 0 5 LSE o
ouTNE) 0 T | B2z
o
of
of R
=] ené HSI
oS (32MHz] ON
LSE ClockM... Disable ap™ |
HSE ClockM... Disable o] Main0SC
MCLK Clock .. Disable o 8.000] MHZ
CLOEN  Enable e 5« e
cLxoon "6
o =1 T4 | 8.000MHz o
af
af
oy
o
ol
ot
PREDIVIR)
PLL input clock predivider (010 7) 5 S
> e >
Output O
Message count s 0
0 Eror

Figure 2 CodeGen32 Program
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2.2 Menus
At the top of the screen are easy-to-operate buttons and options.

Each function is as follows.

Home Style ~ (@)

|1—E ! % Peripherals Status Bar
Properties

Caption Bar

MNew Source | Windows
project  Gen. - [~] output

Project manager| Window Information

Figure 3 Home Menu
2.2.1 New Project Button

Cancel the project you are currently working on and select a new project. Currently, this button is
disabled.

2.2.2 Source Gen. Button

This button creates the final source code and project according to the currently set peripheral, clock
and package settings.

If you click this button, you can select the target project type as shown below and designate the
target folder to create the project in. The selectable project types are as follows.

— KEIL MDK-ARM Project (*.uvprojx)
- |AR EWARM Project (*.eww) : Supports Ver7.80, 8.40, 8.50

— Eclipse/GCC Project (*.project)

Create C-Project Dialog

Targte Compiler [ Environment

(JKEIL

Target Project

Project Name | test_t216 |

Folder |C:"?"i"l_.lser5"?"i" & = _ = MDowments WABOV W CodeGen 32 Wwork

Cancel

Figure 4 Project Generation Dialog
The default project location is created in the folder below with the specified project name.

“My PC\Documents\ABOV\CodeGen32\(project name)”
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2.2.3 Windows

In the code generator, you can choose between the package window and the clock configurator
window.

2.2.4 Information
Select whether or not to display the window displaying various stats on the screen.
A description of each window follows.

® Peripherals : Displays the type and selection of built-in peripherals

® Properties : Displays items for each setting of the selected peripheral and changes settings
@ Output : Output for the current setting status
® Status Bar: Status bar at the bottom of the screen
® Caption Bar : Displays the currently selected device and project information.
2.25 Help

If you press the button in the upper right corner, program information appears as shown in Figure 5
below.

About A3x CGen

ABOV Semiconductor Co.,Ltd
Code Generator ¥1.017.23
Copyright(C) 2022, 1.19

Microcontroller Development

Figure 5 About Dialog Box
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2.3 Description of each pane
2.3.1 Peripherals pane
The Peripherals pane displays the peripherals built into the selected device.

You can set detailed settings by selecting a specific peripheral, and you can also select whether to
use that peripheral. When using a peripheral, the checkbox on the left must be checked.

If the settings of the selected peripheral do not match the settings of other peripherals or conflict with
the pin layout, they are displayed in the “Output” pane at the bottom of the screen until they are
resolved.

Peripherals o B

I —

GPI10-B
GPIO-C
GPI10-D
GPI0O-E
GPI0-F

USARTIO
USARTI1 Conflict Clock

S Y Y N (R

OPTION

CQutput

Message count is 3
USART11 : TXD11 is not selected
USART11 : BXD11 is not selected
USART11 : Time setting is wrong

Figure 6 Peripheral Pane

10 \BO\

SEMICONDUCTOR



CodeGen32 User Manual 2. How to use CodeGen32 program

2.3.2 Properties pane
In the Properties setting pane, you can configure the registers of the selected Peripheral.
If you select the right side of the left item name, you can directly enter a value or select an item.

A description of the selected item is displayed at the bottom.

Froperties 1 x |
Application W
w24 B #
= ”
LSECOM Enable
LSICOM Enable
HSICOM Enable
HSECOM Enable

KIMN{MHz) 8.000
MCLE Source  PLL Out
MCLE(MHZ) | 48.000
=
PLL Enable Enable
PLL Source HSE(KIN]
PLL Mode %1
PREDIVIR) 3 v

PREDIV(R)
PLL input clock predivider (0 to 7)

Figure 7 Properties Pane
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2.3.3 Package pane

This pane displays the package of the selected device and allows users to specify the initial settings
for each pin.

Package [EJ -
sl
Device : A31T214/216G, Package : 64LQFP
LI SEVPEY
= 5 LA g omoE B
N L EEEl
g8 4 EEHEEZED
FEHEEEBRERECIdNE
[r2 | [ | [ [ ] 2 | [ [ ] [ ]
€519/ TCOM10/ TSEGLO/ (MI5021) /MIS011/R¥D11,/ED3 32 | PRY,
520/ coMe/ SEGS, (SCE21) /SCE11/BLNE (PaM] /ED4 EI FBE,
C521/TCOMB/ TSEGA/ (5521) /5511/ED5 [+ | II FBT,
522/ TCoM7/ 15EGT/T11C/T110/ FED EI EBE,
©523/ICOME/ TSEGE/ELNE (FWM} /T10C/T100/BEL [ ] EI EBS,
ICOMS/ TSEGS/MIS021/ (SCLO} /PRM3NCE/PEZ EI PB4,
1coM4/ ISEGY/MIS021/ (SDA0) / eRMACa/ SEG0, coMd/ BE3 [ ] ZI EB3,
ICOM3,/ ISEG3/ SCE21/ PWM30BE/ SEG3 1/ CoM3/ PES ZI PB2,
ICOM2/ 1SRG2/ 5521/ PAM30RA/ CoM2,/ BES [+ ] ] £B1,
1C0M1/ ISEG]/ PWM3(AB/ COM1 / PEE -] eB0,
1COMI)/ TSEGD/ PRM3 DA/ CoMi /PET [52] 2] pal;
VL.C3/ SEG30/PES [] o1 ] pall
VLC2/SEG2%/PED 20 ] pag,
VICL/SEG28/PELD 5] pas,
vICD/SEG2T/PE1L 12 ] pa7,
nRESET/EE1Z 1] p2g,
[ ] B f e [ T T T T e
[ s A B T T o DL T S [ T (I B T L T )
I T T T T B G G G
priv e Eod oSS & oo v
£ >

Figure 8 Package Pane
Users can easily read the status of the pin because it is displayed in different colors.

Table 1 Definition of Color
Meaning

Pin color

This pin is a power source pin.
This pin is a ground pin.
| White | This pinis not assigned function yet.
* This pin is assigned a specific function.
* Assigned function text color changed to red.
» Assigned pin list is displayed under package shape.
To set a function on a pin in the Package pane, double click on the pin to open a dialog box for the
pin settings. When the pin completes to be set, it is displayed in a different color.
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28] PBY/ SKG 1/ RXDU/ [1T3UC) /USE

27| PB4 /SEGS/TXD0/EC30/AN0/CST

26| PB3/BO0T/5510/ (5520)

25| PB2/SEGY/SCK10/ (SCK20) /RN1/CS6

24| PB1/SEG10/RXD10/MISO010/ (MISO20) /AN2/CS5

4
RXD10 “ | ok | cancel
PB1
SEel 12C/AN6/CS1
MISO10 |
(MIS020) 50
AN2
€55

17| PA6/SEG1T/SCL1/ANY

L3| [L4] |15] |15

et B T L T ]
[o= S = B = [
[S R = N & N

e e Tl Tl

Figure 9 Pin Function Selection
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2.3.4 Clock configurator pane

CodeGen32 User Manual

The clock setting pane displays the contents of the internal clock setting in graphical form for easier
setting. In the clock setting pane, you can configure not only MCU's various oscillator settings, but
also PLL settings and various bus clock settings including MCLK, and you can also specify settings
for clock output.

The set clock value is displayed on the screen to automatically calculate the supplied clock.

Figure 10 below shows an example of such a clock setting window.

Package ~ Clock Configurator

Sub0SC
32kHz

i

Main0SC

MHz

M

LSl
(500kHz)

LSE
[32kHzZ)

HsI
[32MHz)

HSE
8.000MHz

—ON

—ON

—ON

—ON

AHB CLOCK

PLLIn

PLL Out

PLL output

PLL

MHz

106

MCLK=48.000MHz

APB CLOCK

PCLK=48.000MHz

CLKO Output

CLKO=3.000MHz

14

Figure 10 Clock Configurator Pane
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2.3.5 Output pane

The Output pane displays a warning message of the device peripheral settings or conflictions. Users
must clear the warning message by changing the device peripheral settings. Otherwise, it creates C
source program that omits some peripheral settings.

Output a B

Message count is 3
USART11: TXD11 is not selected
USART11 : R¥D11 is not selected
USART11: Time setting is wrong

M4 4 » M Error/

Figure 11 Output Pane
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2.4 Output files

The project file and source code generated by CodeGen32 are created in the following user folder
location.

“My PC\Documents\ABOV\CodeGen32\”

The format specified when creating the file — KEIL MDK-ARM, IAR EWARM, Eclipse/GCC - is
created, and the project file is also created in the created project folder.

2.4.1 Project files

The project files created here are for the purpose of being identified by the compiler that developers
are using.

It includes the device information used when compiling source files (e.g.: memory map) and the path
information of the source files used by application software.

The CodeGen32 program creates project files for the ARM Cortex-Mx compiler of KEIL and IAR.

2.4.2 Header files
A header file includes the files below:

e Description of peripheral address information of the target device. It consists of DEFINE
statements that can be used by KEIL or IAR.

e Basic definition of functions used for device initialization.

2.4.3 Source files
A source file includes the files below:

* Main.c: A main file of a C source program. It describes the overall flow of an application
program.

* Description of peripheral initialization function of the target device. It describes functions that
reflect all values set by users using the CodeGen32 program.

*  Description of interrupt routine of a device.

6 \BO\
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2.5 Options and Examples

CodeGen32 provides example code that users can operate for the purpose of simple testing. These
example codes and options include messages for debug, test programs for the starter kits, and
communication echo test examples such as USART and UART.

Peripherals o B Properties R x|
% g:ﬂ%k—ﬁ Application v
=] GPI0-B D= Al B #

~1GPIO-C - e d

<]GPIO-D B

] GP10-E Debug Message Enable

~|GP10-F Debug Port USART10 v
= =

: GPIO LED Blinky Enable

| =

] USART Echo Enable

[] =

— UART Echo Disable
[Z]USARTI0

| RN

Figure 12 Options and Example Settings
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2.5.1 Debug message option

If you select “OPTION” in the Peripherals pane, options or examples available for “Properties”
appear.

Among them, “Debug Message Option” is a function that outputs a message through asynchronous
serial communication, and outputs a message at a communication speed of 38,400bps to the
communication port designated as “Debug Port”.

2.5.2 Starter Kit example — GPIO LED Blinky
This is an example of blinking the LEDs in the starter kit of the device sequentially.

If this function is activated, CodeGen32 generates an example project of sequentially blinking the
LED in the starter kit at regular intervals of SysTick timer.

Figure 13 Execution result of GPIO LED Blinky Example

2.5.3 USART Echo example
It generates example code to test the function of USART peripheral.

In order to execute this test, the USART must be initialized. In particular, since the receive interrupt
is used, the corresponding option must be enabled.

Available on devices with built-in USART.

2.5.4 USART Echo example
It generates example code to test the function of UART peripheral.

In order to execute this test, the corresponding UART must be initialized. In particular, since the
receive interrupt is used, the corresponding option must be enabled.
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2.6 Precautions

CodeGen32 is software that helps set up basic initialization codes for ABOV 32-bit devices.
Therefore, detailed application code creation should be written according to the user's intention.

In particular, we ask you to pay attention to the following.

B In this software, it should be used for the purpose of creating a setting file for the user to
start development at first.

B Since CodeGen32 overwrites all codes when generating codes, the previously modified
items are not preserved. Therefore, when regenerating the code, the previously modified
files must be saved in a different folder.

B When setting pins, pay attention to the settings for the debug ports (SWCLK, SWDIO) and
the system pins (BOOT, nRESET, XIN, XOUT).

B In case the debug operation does not work due to incorrect pin setting, it is recommended
to download by re-applying power after setting to boot mode.
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3 Revision history
Version Date Description
1.0.0 Jan. 2022 First release.
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ABOV Disclaimer
IMPORTANT NOTICE — PLEASE READ CAREFULLY

ABOV Semiconductor ("ABOV") reserves the right to make changes, corrections, enhancements,
modifications, and improvements to ABOV products and/or to this document at any time without
notice. ABOV does not give warranties as to the accuracy or completeness of the information included
herein. Purchasers should obtain the latest relevant information of ABOV products before placing
orders. Purchasers are entirely responsible for the choice, selection, and use of ABOV products and
ABOV assumes no liability for application assistance or the design of purchasers’ products. No
license, express or implied, to any intellectual property rights is granted by ABOV herein. ABOV
disclaims all express and implied warranties and shall not be responsible or liable for any injuries or
damages related to use of ABOV products in such unauthorized applications. ABOV and the ABOV
logo are trademarks of ABOV. All other product or service names are the property of their respective
owners. Information in this document supersedes and replaces the information previously supplied in any former versions of this
document.

© 2022 ABOV Semiconductor — All rights reserved
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