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Chapter 1. Getting started

1.1 System requirements

This section describes the hardware and software system requirements.

1.1.1 Software requirements
This software is compatible with the following operating systems. Both 32-bit and 64-bit versions are
available.

¢ Microsoft Windows NT

¢ Microsoft Windows 2000

¢ Microsoft Windows XP

¢ Microsoft Windows Vista

¢ Microsoft Windows 7

¢ Microsoft Windows 8 & 8.1

¢ Microsoft Windows 10

Disk space

For the full installation of the software, up to 20 MB of hard disk space is required.

1.1.2 Hardware requirements
This software can be run on a basic PC and does not require powerful specifications. The following are
minimum hardware requirements for installing and running this software.
e Pentium PC
Performance is based on the following factor:

* Processor performance

1.2 Software installation

The installer can be downloaded from the ABOV website. You should ideally have the latest version of
the software because ABOV constantly adds newer devices and features. The installer package can be
executed on any Microsoft operating system.

Perform the following:

1. Execute the installer.
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2. Once the warning message below pops up, click Yes.

Lt

3. You will see the following dialog box. Click Next.

SetuplUSB_Dr - InstallShield Wizard

4

Welcome to the InstallShield Wizard for SetupUSB_Dr
‘ I ill install SetupUSE_Dir on your computer. To conti

1 Cancel F

InstaliSiic ; <gack ||

Version 1.0.0 Page 5/42 CodeGen8 (8-Bit MCU Code Generator)



ABOV

Software installation SEMICONDUCTOR

4. Select | accept the items of the license agreement on the License agreement dialog box and
click Next.

SetuplSB_Dr - InstallShield Wizard

License Agreement

Fally.

ABOY Semiconductor HMS800 software NOTICE and LICENSE

Copyright & 2006 ABOY Semiconductar Co. Ltd. All Rights Reserved.
http:  fvn. abov. co.kr

Read fallowing zentences carefully

Thiz AB0Y work. [including software, documents. or other related items] is being provided by
the copyright holders under the following licenze. By obtaining, uzing and/or copying this
work, you [the licensee] agree that wou have read, understood, and will comply with the
fallowing terms and conditions:

Permission to uze, copy, install, and distribute this software and its documentation, with or
without modification, for any purpose and without fee or royalty is hereby granted, provided
that you include the following on ALL copies of the software and documentation or portions
thereof, including modifications, that you make:

1. The full test of this MOTICE in a location viewable to users of the redistibuted or derivative
wark.

2. &ny pre-esisting intellectual property disclaimers. notices, or terms and conditions. If none
exizt, a short notice of the following form [hypertest iz preferned, text iz permitted] should be

ield [ < Back H Hext > l 1 Cancel

SetuplUSB_Dr - InstallShield Wizard

Customer Information
Flease e Jour inforr

abovsemi

InstaliShicld < Back H Mext > 1 Cancel
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6. Select Complete and click Next.

SetuplUSB_Dr - InstallShield Wizard

Setup Type

< Back ﬂ Mest > 1 Cancel J

InstaliS

7. Click Install.

SetuplUSB_Dr - InstallShield Wizard

Ready to Install the Program
The ady to bec

Inisial i I i 1 Cancel |
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8. Wait until all the application components are installed.

SetuplUSB_Dr - InstallShield YWizard

Setup Status

installation.

Inztalling

9. Click Finish to complete the installation.

SetuplUSB_Dr - InstallShield YWizard

InstallShield Wizard Complete

The In:

1 Canicel |
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Chapter 2. Structure of CodeGen8 folders

2.1 Structure of CodeGen8 project folder

CodeGen8 includes CodeGen8 project files in the Project folder, which is located in the CodeGen8
installation folder. All CodeGen8 project files are either \ * . vPP or \ *.VPD files:

e \x VPP files contain basic information (device name, package type, pin count, etc); for example,

ABOV-CodeGen8-MC9x A1.03 20130419
MC96F6332 SOP 28

\* . VPD files contain the target device’s peripheral property settings; for example,

B_isSingle 0
PORT001 -1 0 0 0 O
BUZ 0 2659.574463

EXTINT10 O 0 O
WDT O 0 120

Caution: Do not modify \*.vpPP or \ *.VPD files.

Folder assignment:

@ o @ * VPP file(s)

CodeGen8 folder "Project” folder *VPD file(s)

— QA

“Library” folder

2.2 Structure of CodeGen8 library folder

CodeGen8 includes each device’s sample files in the device’s specific library folder under the common
Library folder, which is located in the CodeGen8 installation folder. These device-specific library
folders contain the following:

» Device package definition file
* Device header file
e Sample source program files
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CodeGen8 generates a standard basic source program. To see details, refer to the sample source files.

Caution: Do not delete or modify any of the files in the Library folders.

Folder assignment:

QA A

CodeGen8 folder "Project” folder
A — A
"Library” folder Dev_MC95FG308

A

Dev_MC96F6432

— e

Dev_MC96F8316
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Chapter 3. Using CodeGen8

3.1 Features of CodeGen8

CodeGen8 supports the M8051-based MC9x/A9x series developed by ABOV Semiconductor Co., Ltd.

44 ABOV MCOx series code generator = | B

File View Help

N BdC a@;

i) MCO6FE332: 28 SOP [ project file = ddd.vPP) *
File View v B %X | 7 mMcseFesszn x - Package x « | Properties vax
=) T 2 ~ | [Device property =
-z ddd <Multi> v Device : MC96F6332, Package : 28S0P AN 4

152 Source Files System clock] -
€7 startup.a51 = B 10 ports
D vss ] v o
&7 intermupte 7 | rouT/P50 [2 ] =] po0/eca \7 -poucs
&7 peripheral.c 2 w xm/e51[ | [=] p01/130 226 pOLTI0
- Header Files @ #include <intrins.h> BLNR/ECO/EINTE/ P52 [ [=] 02/20/2VR = ey
[ MCI6F6432.h 1 ifmger [V Eau00/ 00/ 50/ 253 [ | ] s03/5ec26 /2 gzs PO2/ANO/AVREF/EINTO/TAO/P...
[ func_defh 12 #define  _MCO6FEA3Z. EINT10/S%00T/ 254 [£ | =] #04/52625/2) S G2/ AN NTLERMEAD
E-is Others 1 RESETB/PSS [ g PO5/SEG24/R S T ST Ly UL AT I
[ Package i:u MIS00/SCL0/RxDO/1C3/ P40 [ [=] r06/5EG23/2| F = R T TR o T
= P01 MOST0/5DR0/TxD0/1C2/ P41 ¢ [=] 207/35E622/3) CEL SR TS R LG
> o =] s12/5ec18/a | #20 - PO7/SEG22/ANS/EINTS/PWMACB
= B0z =] p11/5E615 /2 P
- o 2] 1075861478 r2
oo ] s20/5E613/2 [ E
r07 =] 221/s2012/2 Pas
PS5
BOIO A/D convertor
BooD Basic interval timer
RoEy
oe Buzzer
Ext.interrupt
L I2Cinterface
e LCD driver
o 2 SPlinterface
sb 13 B Timer/Capture/PWM
b, Bl4 Timer0
= LS & Timerl
3D Pl
. P1 Use or nat Not use L4
Interrupt disable
PLIO Functien Timer
10D el input source Clock
P10 /7 PL Pull-t P
42 zx  pisme /7 BL/PS Det ™ - Period (ms) 1,000000
< n » “« [0 » Frequency (Hz) 1000.000000
it o x Timer2
= = Timer3
/f No warning message found Timerd i
System clock
W« » n\Warning [iC
Ready CAP_NUM SCRL

CodeGen8 screenshot

3.1.1 Detailed features

This software application aims at helping both beginners and veterans dramatically save time spent on
8-bit MCU programming. It provides the following functions:

* Generates C source files for the target device simultaneously when the user sets a peripheral.
¢ Supports the KEIL project format by:

Generating \* . uv?2 project files. They support KEIL uVision 4 and 5.

Generating each device’s header file (e.g. MC95FG308.h).

Generating the startup.a51 assembly code file.

Generating a single source file (main. c) or multiple source files (main.c, interrupt.c,
and peripheral.c).

Version 1.0.0 Page 11/42 CodeGen8 (8-Bit MCU Code Generator)
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Displays the following:
— Device header file(s)
— Device source file(s)

— Package view
Provides a peripheral setting pane.

Provides a package view that shows pin assignment and allows the user to set port functions.

Manages CodeGen8 project files automatically.

Generated source file contents are changed as soon as you click for device setting changes.

3.1.2 Getting started with CodeGen8

Perform the following:

1. Execute CodeGen8 to open the following dialog box; among the controls, only device name,
package type, and Cancel will be active.

.
ABOV basic C source generator : Project selection Dialog

No project file found

LAST project

device name | MC95FG208 hd
package type |16 SOP -

project name |

NEW project

Load a project

ABOV

SEMICONDUCTOR

A1.03 (2013, 4.19)

l Cancel date

CodeGen8 (8-Bit MCU Code Generator) Page 12 /42 Version 1.0.0
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2. Select a target device.

F ‘ |
ABOV basic C source generator : Project selection Dialog
b\lo project file found
LAST project |
device name
NEW project
package type  MCISFG308
MCS6F6332

project name  MCS6F6432

Load a project

ABOV

SEMICONDUCTOR

A1.03 (2013, 4.19)

l Cancel

L:Iahe

3. Select a device package.

r —
ABOV basic C source generator : Project selection Dialog

b‘do project file found

LAST project |

device name | MC96F6332 -
package type

o

NEW project

project name 32 QFP
3250P

&
\j

Load a project

ABOV

SEMICONDUCTOR

A1.03 (2013, 4.19)

l Cancel

L:Iahe

Version 1.0.0 Page 13/42 CodeGen8 (8-Bit MCU Code Generator)
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4. Type the project name, and the New project button will be enabled.

.
ABOV basic C source generator : Project selection Dialog

LAST project

NEW project

Load a project

ABOV

SEMICONDUCTOR

A1.03 (2013, 4.19)

l Cancel

hlo project file found

device name | MC96F6332 -
package type |32 QFP -

project name myNewProjecﬂ

Habe

-

5. Click on New project.

CodeGen8 (8-Bit MCU Code Generator)
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6. If you have created more than one CodeGen8 project, the dialog box will list them as shown

below:

ABOV basic C source generator : Project selection Dialog

LAST project

ddd.veP

MC96F6332 - 28 SOP

NEW project

device name  |MC35FG208 -
package type |16 SOP -

project name

‘ Load a project

£332_28sop. VPP

ddd. VPP
0432_44.VPP

ABOV

SEMICONDUCTOR

AL.03 (2013, 4.19)

308_320FN.VPP
308_28TS50P. VPP
308_32s0p. VPP
208_20T5. VPP
308_32LQ.VPP
208_16.VPP

MCS6F6332 - 28 SOP

l Cancel

l Date = 2013.4.22 (17:08)

Version 1.0.0

e LAST project: Load the last project.

* NEW project: Create a new project.

* Load a project: Load a project from the list of previous projects.

Page 15/42
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7. On the main screen below, configure your device.

structure

gt
o Rk o - S e B3 s o o
[

Wremg et = 1

e m ) Weemiey WS

8 e R e e . —

" Generated’
Source e R s

o il

- [ —

& UARTY
T

S sk

3.2 Menu descriptions

3.2.1 File

The File menu includes the following items:

File | Wiew Help

Mew or Load Project

Multi -= Single source
Generate source file(s)

Call KEIL compiler

T oRwdE 2

Print... Ctrl=P
Print Preview

Print Setup...

Exit

CodeGen8 (8-Bit MCU Code Generator)
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New or Load Project

This menu item closes the currently open CodeGen8 project and prompts the user to create a new project
or load a project from the list of previous projects.

-
ABOV basic C source generator : Project selection Dialog

LAST project

ddd. VPP

MC96F6332 - 28 50P

NEW project

device name [MCQSFG?_US

package type [16 S0P

project name

‘ Load a project

£332_28sop. VPP
5432_44.VPP

ABOV

SEMICONDUCTOR

A103 (2013. 4.19)

308_32QFM.VPP
308_28TS50P. VPP
308_320p. VPP
208_20T5. VPP
308_32L0.VFP
208_16.VFP

)

)

MCe6F6332 - 28 S0P

| Cancel

| Date = 2013.4.22 (17:08)

Multi -> Single source / Single -> Multi source

Single-source project:

CodeGen8 generates a single source file named main. c. This file contains the main
function routine, interrupt vector functions, and peripheral functions. It is automatically

closed when a multisource file (e.g. interrupt.c) is opened.

Multisource project:

CodeGen8 generates main.c, interrupt.c, and peripheral.c source files.

* The main. c file contains the main function routine only.

e The interrupt.c file contains interrupt vector functions.

* The peripheral. c file contains each peripheral’s initializing functions.

You can see the file structure in the File View pane.

Version 1.0.0
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Generate source file(s)

CodeGen8 saves the following files:

¢ Header files
— Device header file, for example, MC95FG308 . h
— Function definition file, for example, func_def.h

* Source files
— Assembly file that includes the initialization code, for example, startup.a51
— C source program file, for example, main.c, interrupt.c, or peripheral.c

¢ KEIL project files
— It contains the target device, file management, etc., for example, projectName.uv2.

If there is a warning appearing because of errors in the device settings, it prompts to choose whether to
continue or not. You can see the warning in the Output pane.

[ M9 _CGen l J“

I.-f"_"‘-.l There are 2 warnings
P that you have to correct.

Continue anyway 7 (¥/N)

Yes(Y) H No(N)

CodeGen8 (8-Bit MCU Code Generator) Page 18 /42 Version 1.0.0
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Call KEIL compiler

This menu item saves the current header file(s), source file(s), and KEIL project file, and calls the KEIL
compiler as shown below:

ﬂ ddd - Elision3 - [C¥Temp#main.c] l = | B8 ﬂ
File Edit View Project Debu lash Peripherals Tools § Window Hel -
File Edit View Project Debug Flash Peripherals Tools SVCS Window Help 5| %
S =N N s N ocd read_subIEa TV m & a BE o e o
& (¥ ¥ & [Target1 =
[Projectwarkspace - x| [Ty 72 nal RC clock (1.000000MHz) ZI
E-554 Target 1 43 SN ng to do for the default clock
-5 Source Group 1 4413
- [#] startup.as1 45 =
" 46 woid port init()
= [#] main.c Pl —
- [2] mco6fBa432 o J/ inmitialize ports
- L] Intrinsh 49 FOTC = OxFF:
func deth 50 FOFU = 0x00;
51 POOD = 0x00;
52 PODB = 0x00;
53 PO = 0x00:
51
55 P1IC = DxFF;
56 P1PU = 0x00;
57 P10OD = 0x00: =
58 P15DE = Ox00;
59 Pl = 0x00;
60
51 P2IC = OXFE:
82 P2PU = Dx00:
53 P20D = 0x00;
c =t = MAwlfe AL et SedT ol T e - h
4 [ ] » |||l | r
Eltﬂl\‘ﬁ\QI main.c ‘
x -
~ E
x
]
=4
H
i 'LI
2[4« ¥\ Build £ Command }, Findin Files f [|EN [ »
For Help, press F1 |Simulation 11 NUN

If there is a warning appearing because of errors in the device settings, it prompts to choose whether to

continue or not. You can see the warning in the Output pane.

Print...

It prints the current child window. The child windows include the view of each source code (header, C)
and a package view.

Version 1.0.0
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Print Preview

This feature allows you to see exactly how your pages will look when they are printed out. Using this
function, you can save paper right up until final printing. Print Preview is easy to use, and you can print
directly from this screen by clicking on the Print button or printer icon.

- . MC96F6432h x| 7
- é;PHnt " B ® S Close

compiler
author

5 #include <intrins.h>»

Zi #ifndef _MC98Fe432_ | 8
12 #define _MC98Fe432_
: afr h=li] = 0xE0;
sbit EOO = H
shit POl = 0x81;
sbit P02 = OxB2;
Normal view Print Preview

Print Setup...

This command displays the standard Print Setup dialog. You can choose a printer and select other
options.

Exit

This button helps quit from CodeGen8 immediately.

3.2.2 View

The View menu controls the display of the CodeGen8 software frame and child windows.

View | Help

Add vertical TAE group

Toolbars and Docking Windows »

Status Bar
Caption Bar

Application Look »

Add vertical TAB group
It provides the functionality for tab control. The tab control displays a dockable window with flat or three-

dimensional tabs at its top or bottom. The tabs can display text and images and can change colors when
active.

CodeGen8 (8-Bit MCU Code Generator) Page 20/ 42 Version 1.0.0
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Toolbars and Dockable Windows

This menu item shows or hides different child views.

View | Help

Add vertical TAE group

Toolbars and Docking Windows L Standard

ztatlss BEE: Properties
= el File View

Application Look
L Cutput

Customize...

-

Customize

It allows users to change the debugger software GUI environment to suit their preferences regarding
Commands, Toolbars, Keyboard, Menu, and Options.

The Commands tab provides choices to modify the composition of each menu’s sub-items.

Customize M

r

Commands | Toolbars | Keyboard | Menu | Options |
Categories: Comrmands:
P N Mew or Load Project =
Help e Single Multi files
Mew Menu ale/ )
Al Commands = Generate source file(s)
C Call KEIL compiler E
i Print,.,
Print Prewiew 8
Print Setup. .. 1N
Description:

Version 1.0.0 Page 21/ 42 CodeGen8 (8-Bit MCU Code Generator)
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The Toolbars tab allows you to switch between toolbar styles.

-

Custamize

==

Cormmands | Toolbars | Keyboard | Menu | Options |

Toolbars:

Menu Bar (

Reset |

[¥] Standard

Reset Al |

ew, . ]

Showe text labels

FRename, ..

Delete

Close

b

The Keyboard tab allows you to define shortcut keys. You can reset them or restore them to the default

settings.

-

Customize

(oo

| Commands | Toolbars | Keyboard | Menu | Options |

Category: Set Accelerator for:
[File ~| [Default
Commands: Current Keys:

-~

ﬂ

#it
Generate source fileds
Mew or Load Project
Print Preview

,]ﬁ

&ssian

Bermowve

Print Setup...
Print
4 I &

FPress MNew Shortcut Key:

-

Description:

Call external KEIL C
compiler

[

Reset &l |

Close

CodeGen8 (8-Bit MCU Code Generator) Page 22/ 42
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The Menu tab is to define the menu style.

.
Customize ﬁ

| Commands | Toolbars | Keyboard | Menu | Options |

r

Application Frame Menus: Context Meanus:
Show Menus far: Select context menu:
Default Menu - | [ =
a el
Default application menu, Hint: select the context menu,
Appears when no docurments change the page to
are open. Commands’ and drag the
taalbar buttans into the menu
window,
Menu animations:
[¥] Menu shadows

Close

L

The Options tab provides settings regarding toolbar tip display, icon size, etc.

-
Customize @

| Commands | Toolbars | Keyboard | Menu | Options

r

Toolbar
[FERow ScreenTips on toalbars

Showe shortcot keys in ScreenTips
[]Large lcons

Fersonalized Menus and
[[IMenus show recently used commands first
Showe full menus after a short delay

( Reset my usage data |

Close

Version 1.0.0 Page 23/ 42 CodeGen8 (8-Bit MCU Code Generator)
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Status Bar

It turns on or off the Status bar, which displays information on the current state of CodeGen8.

| |I11PH"~."|'

| Feady

Caption Bar
It turns on or off the Caption bar, which displays the device name, package type, and project name.
‘N HC @@ .

i MC96F6332: 28 SOP [ project file = ddd.VPP]

Fila Wiawr -~ o ¥ | BAFOEEEAZT b o |

CodeGen8 (8-Bit MCU Code Generator) Page 24 / 42 Version 1.0.0
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Application Look

It changes CodeGen8’s GUI look at once.

View | Help

Add vertical TAE group

Toolbars and Docking Windows — F

Status Bar
Caption Bar
Application Look L Windows 2000

Office XP

Windows XP

Office 2003

Wisual Studio 2005
[»] visual Studio 2008

Office 2007 k Blue Style

Black Style
Silver Style
Agqua Style

GUI selection

Different GUI styles
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3.2.3 Help

It shows the CodeGen8 version and copyright, and the programmer’s name.

Help

g About MO9x_CGen...

About MC9x CGen }’:

$ Code Generator V1.058.00
Copyright{C) 2015.12.19
Pragrammed by Seungduk Ha

3.2.4 Toolbar

This provides an easy and single-click access to the most frequently used commands.

N Bd4dC @@ .

3.3 Control panes

CodeGen8 provides three control panes for developers. The information displayed on those panes
include project status, device settings, and warnings. All panes except the child windows are dockable.

What is docking

Docking is manipulating a window to align it with the edge of another window or to move it into another
window.

CodeGen8 (8-Bit MCU Code Generator) Page 26 / 42 Version 1.0.0
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i AR MACTu et S0 GRSante’ e
N BdC &,
Eibr  ¥ww  Help
B IR S0P | rojedt ke = B3AVPR] aptiem_ | ™
ik View - WM T MACRPEAIIR. = [T = Fopeter -a N
o3 ded « Muitis : darice HEHTED (4 | Device : MCOEHGI32, Package : ZR500 it s
& Source Fim - 3811 W [Rp———
€] srupail =pilee 1 v Cleck sourcn Extrmal ]
] man g L ; [Ty ey vy 40000
5] inwrugnc - B | @ g0 pern
] peiphe.c d
- ] e by . » ST -
] MCHFELII N P . » + Bash mbrres timey
L indet MR . Burrer
) tne_del b el _MERETEAE P
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3.3.1 File View pane

It shows the file components of the current project. Single-source projects generate main. c, while
multisource projects generate another two C files (interrupt.c and peripheral.c). The rest files
(startup.a51, func_def.h, and device header) are common. You can open any file by
double-clicking on the file name.
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ContrOI panes SEMICONDUCTOR
File View w 0 X File Wiew v 0 X
=) =
=i ddd <Single= =5 ddd < Multi =

&5 Source Files &5 Source Files
..€ ] startup.a51 €] startup.aS1
..£ ] main.c & ] main.c
=15 Header Files & ] interrupt.c
-] MCa8FE432 h £ ] peripheral.c
.| func_defh =15 Header Files
=5 Others j MCOEFE432.h
...[] Package -] func_defh
B3 Cthers
... ] Package
Example: Single-source project Example: Multisource project

3.3.2 Properties pane

It shows the peripherals of the current project. This is the most important component of CodeGen8.

¢ This lists specifications of each peripheral.

The peripheral settings are viewable and editable.

If you change any of the settings, the source program is generated automatically.

¢ Some peripherals support only one function; an attempt to enable multiple functions pops up a
warning message.

If a peripheral setting conflicts with other peripherals, the Output pane displays it.
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Properties

v O x

[Device property

eI |

El System clock
Clock source
Ext. Freq. (MHz)
I/0 ports

A/D convertor

Basic interval timer

OB B ®

Buzzer
Uze or not
Frequency (Hz)

(&3]

Ext. interrupt
I2C interface
LCD driver

SPlinterface

0OBEH B B

TimerD
Timerl
Timer2
M Timarl

Casel

Timer/Capture/PWM

External
£.000000

Mot use
61.035156

»

m

Suppose that the system clock is 4 MHz, and you want to use UART at 9600 bps. But a baud rate of
exactly 9600 bps cannot be rendered at 4 MHz. CodeGen8 calculates and displays the nearest bps and
generates the source program.

= UART interface
E UARTO
Use or not
Rx interrupt
Tx interrupt
Operation

Use

disable
disable
Async., UART

9600

Parity
Data bit count

Stop bit count
UART1

Mothing
B
1

Your input: 9600 bps

Case 2

El

UART interface

=

UARTO

Use or not

R interrupt
Tx interrupt
Operation
Baudrate
Parity

Data bit count
Stop bit count
UART1

Use

disable
disable
Async. UART
9615.384766
Mothing

8

1

CodeGen8 calculation: 9615.38 bps

Suppose that you are using MC95FG308, whose Timer0 and Timer1 are 8-bit timers. If you want to use
TimerO as a 16-bit timer, Timer1 must be extended to the upper 8-bit timer of Timer0. This means, if
TimerO is set to 16 bits, you do not need to set Timer1. CodeGen8 disables editing of Timer1.
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El Timer/Capture/FIWM El Timer/Capture/FWM

E Timerl E Timerl
Use or not Use Use or not Use !
Interrupt disable Interrupt disable
Function Timer Functicn Timer
bit count Bhit bit count 16bit -
input source Clock input source Clock
Period (ms) 1.000000 Period (ms) 1000000
Frequency (Hz) 1000.000000 Frequency (Hz) 1000.000000
Timerl Timerl
Use or not Use Use or not Not use
Interrupt enable Interrupt enable
Function P Function Wi
input source Clock input source Clock
Period (ms) 1.000000 Period (ms) 1.000000
Frequency (Hz) 1000.000000 Frequency (Hz) 1000.000000
PWM polarity Low first WM polarity Low first
PWM duty A (% 66.000000 WM duty A (%) 6.000000
PWM duty B (% 33.299993 PWM duty B (%) 332999939
PWM duty C (35) 70.000000 W duty C (%) 70.000000

Timer0 and Timer1 are separated Timer0 and Timer1 are merged

You do not need to know all the peripheral specifications because it is straightforward to set all the
peripherals. If you want to make more detailed settings, then you need to understand all the peripheral
specifications.

3.3.3 Output pane

It shows warning messages regarding peripheral settings or conflicts between them.

Output * o X

> O5C: You have to select XIM port
= 0SC: You have to select XOUT port

// Warning count = 2

W 4 » » v 'Warning 4 NG

You must clear the warning messages by changing the device’s peripheral settings. Else, it generates a
C source program omitting some peripheral settings.

CodeGen8 (8-Bit MCU Code Generator) Page 30/ 42 Version 1.0.0



ABOV

SEMICONDUCTOR

Child windows

3.4 Child windows

The child windows operate differently from the previously mentioned panes. They include a source file
view, virtual source program view, and device package view. They all are simpler views and do not

provide editing functions.
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] man:
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o M File
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2 e R
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window -
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i
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n3
Fid
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Crutpnn
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Wiarming sound =
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sy
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[rr———
Clock source Extornal
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3.4.1 Source program view

It shows text files or virtually generated source code files with line numbers.

MC95FG308.h, - peripheralc x|

32
33
34
35
36
37
38
39
40
41
42
43
44
45
44
47
48
43
50
51

[ R R R R B A
Dol 0 -] @ R P L RS

= - - - I R R R
1 odh R e Lh R

void UART init()

{

}

¥
£

Sf UARTO : ASync.
TUCTERLZ = Ou0Z;
TUCTELl = Ox0a:z
UCTRLZ |= OxR4;
SFUOCTIRLZ |= 0x10;

UCTEL3 = Ox00;
TBAUD = 0x33;
IEN1 |= Ox01;

woid clock_inic()

{

}

cli{):
IEN3 |= 0xl0;
aei)r

BCCR =
SCCR = 0OxRO:
PCONM = 0x03;
_nop_{);
_nop_{):
_nop_();

_nop {):

_nop_ {);

IEN3 &= ~({0x10);

0x05;

wolid port_init()

{

¥
L

f8
POTO =

Fl0
M=

A

L]

initialize URRT interface

9615bps N 8 1

initialize ports

i

¥}
!

!

P
I

/

P

/

// Enable BIT inte

P

P

P

internal RC clock (4

P

activate UARTO
Aaync/Sync, bit
interrupt, spee
enable line whe
3top bit

baud rate

enakle UART int

m

lémsec BIT
Internal clock
5TCP1 mode entr

Disable BIT int

directinn

It does not support file editing but allows the user to copy the text to the clipboard. Tab size displayed in
the view is fixed at 4. C or assembly keywords and comments are colored for an enhanced visibility.
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3.4.2 Package view

It shows the current target device’s package shape and its pin assignment.

Package X -

(%] pan/TNTa
(5] PO3/RxDO/
(%] POz /eni

(%] paz/InTS
[®] pa1/1nrs

(=] P04/ AN ac
(=] paz/ ot

[#] P05/ KNS/ Al

LCOUT/ENG/T00/ SCL/F0G [ |
aN7/EC0/SDR/E0T |

214/ (SCL) /P25 [

{sDR) /E26 [+ ]

voo Bl
PWM12A/T10/INTO/210 [E |
FWM1RB/INT1/P11 [
PWM1BA/BUZ/INT2/P12 [ |

G

L L e S

3 [[aa[]u |£| 13 |i| 15 M
Iz T o T T T I T ¥
________
(=T (=T (=T -~ (=T (=T (=T [=T]
T e e T e e e e

m e T e T T I |
m o O mp B a H
— = — ] O =
= = = = _E é —
[ — e e e
[=T I =T =T a2 - o
- — - M
=] =2 = B
= - == el
= =
=
=
-
(=31
=
-

Pin 1list : 1/30 used, 2 power pins
Ping Functicn in/out Comment

You can easily read the status of each pin based on its color:

Pin color Meaning

Red This pin is a power source pin.

Blue This pin is a ground pin.

White This pin is not assigned a function yet.
This pin is assigned a specific function.

Yellow Assigned function is to change the text color to red.
Assigned pin list is displayed under the package shape.
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You can set a port function both in the Properties pane and from this window. By double-clicking a pin,
you can edit port properties using the following dialog box:

-

Ping : P1OVINTO/T1C/PWMLAA

=2

Function [ Pullup register
_— : [ open drain
orecto
— [ ] pebounce
Comment
[ K. ] [ Cancel
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Chapter 4. Output files

4.1 Header files

CodeGen8 generates two header files as shown below. They are not affected by whether they belong

to single-source or multisource projects.

=l 308_32QFN <Single>
&5 Source Files
. L.€] startup.asl
..£ 7 main.c
-l Header Files
© L[] MCosFG308.h
- L[] func_defh
=-ic Others

Example: Single-source project

4.1.1 Device header

=5 308_32QFN <Multi=
-5 Source Files

----- ¢ ] startup.as1

----- £ ] main.c

----- ¢ ] interrupt.c

Example: Multisource project

The device header file contains the peripheral definitions. This is the real text file located in the device’s
Library folder. You do not need to modify this file when you are working in a KEIL environment.
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CONDUCTOR

The following is an example of MC95FG308 . h:

1 #include <intrins.h>
3 #ifindef _MCO5FG30&_
4  fdefine MCO9SFG308_

// PORT Control Register

W

10 PO = 0xE0; f/ BO Data Register

11 sbit EOO = 0xE0;

12 sbit POl = 0xB81;

13 sbit EO2 = 0xB82;

14 sbit EFO3 = 0x83;

15 sbit FO4 = 0xE4;

18 skit EFO3S = 0x&3;

17 sbit EO& = 0OxBa;

18 skbit EBO7 = 0x&7;

19 =sfr PODR = 0xE0; f/ BO Data Register

20 skbit FODRO = 0x&0;

21 skit PODRL = 0xB81;

22 sbit BODR2 = 0xg2;

23 skit PODR3 = 0x83;

24 skit BODR4 = 0x&4;

25 skit PODRS = 0xB85;

26 sbit PODRE = 0x&a;

27 skit FODRT = 0x&7;

28 sfr POIC = 0xE9; S/ BO Directicon Register

29  #define BOPT *({volatile unsigned char xdata *) 0x2F00 /f PO Pull-up Register
30 #define POCD *({volatile unsigned char xdata *) 0x2F0C // PO Open Drain Register
31 #define PODB *({volatile unsigned char xdata *) 0x2F1E // PO DEBOUNCE Register
32 // PBORT1

33 szfr Fl = 0xEB&; S/ Pl Data Register

34 sbit P10 = 0xBE;

35 sbit Fll = 0xE&9;

4.1.2 func_def.h

This file contains function definitions. This is a virtual text file that does not exist in any folder. The function
name, function body, and comments are assigned by CodeGen8 automatically. You can recognize each
function’s operation easily with the function name and comments. You do not need to modify this file

when you are working in a KEIL environment.
The following is an example of MC95FG308. h:

Bagic interval timer

CH {Cn=1) / COFF {Cn=0)
external interrupt

2 // Functicn and glckal wariables definiticon

3 woid port_init{): f/ initialize ports

6 woid clock init(); // initialize operaticon clock
7 woid BIT init(); S/ initialize

& wold BUZ _init(); S/ initialize Buzzer

5 woid BUZ_OnOff {unsigned char Om); /¢ Buzzer
10 woid ExINT init{): S/ initialize
11 woid Timer0_init{): S/ imitialize Timer(
12 woid UART init(): S/ imitialize UART interface
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4.2 Source files

These files contain the skeleton of the real source code
comments are assigned by CodeGen8 automatically.

=5 308 320FN <Single=
=5 Source Files

..€ ] startup.asl

..... ] 1 main.c

=-l= Header Files

.| ] MCosFG308.h

Example: Single-source project

4.2.1 startup.a51

. The function name, function body, and

=l 308_320FN <Multi=
=-lc5 Source Files

----- € ] startup.as1

----- £ ] main.c

----- ¢ ] interrupt.c

----- ¢ | peripheral.c

=5 Header Files

----- J MCQ5FG308.h

----- _] func_defh

=5 Others

Example: Multisource project

It contains device memory and stack initialization code. This is a real file located in the device’s
Library folder. You do not need to modify this file when you are working in a KEIL environment.
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The following is an example of startup.a51.

3 2C_CS515TARTUF SEGMENT CODE
4 23TACK SEGMENT IDATR
& RSEG 25TACK
7 D5 1

EXTEN COLE (2C_START)

LG OO

WD D WD WD WD WD WD D D 0D 0 DD 0O 00 OO OO

1 PUELIC 2 STARTUP
3 CSEE AT 0
4 2C_STARTUP: LJME  STRRTUPL
g RIEG 2C_C51STARTUP
& STLRTUPL:
100 IF IDARTALEN <> 0O
101 a0V R0, #IDRTALEN - 1
102 CLR n
103 IDATALOOE: MOV BRO,Z
104 DJNZ R0, IDATALOOE
105 ENDIF
107 IF XDARTALEN <> 0O
108 MOV DETR, #XDATASTART
109 a0V E7,#LOW (XDATALEN)
110 IF (LOW (XDATALEN)) <> O
111 50V Eé, % (HIGH (XDATALEN))
112 ELSE
113 MOV Eé, #HIGH (XDATALEN)
114 ENDIF
115 CLR z
116 XDATALOOE: MOVE ~ @DETR,A

4.2.2 main.c

The main.c file is the most important in C programming. Every C program starts with the main
function and ends with a null statement. The following are the characteristics of the main function:

* Any C program can have only one main function.
¢ This function is called by the reset vector.

¢ In MiCOM programming, the main function must not be terminated to prevent malfunction.
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CodeGen8 generates the main. c file very clearly and simply. It contains initialization codes only.
CodeGen8 generates slightly different main. c files in single-source and multisource projects. The
main.c file in a single-source project contains the main function, interrupt vector functions, and
initialization functions.

11  woid main()

12 ]

13 cli(}r [/ disable INT. during peripheral setting
14 port_init(); f/ initialize ports

15 cleck_init(): [/ initialize operation clock

16 ExINT init(): [/ initialize external interrupt

17 zei():r [/ enable INT.

19 S/ TODO: add vour main code here

21 while{1l};

22 1

// interrupt routines

28 woid INT_BIT() interrupt 22

29 ]

30 S/ BIT interrupt

31 S/ TODO: add vour code here
32}

Fr

35 /S peripheral setting routines

Fi

38 wold ExINT_init()

39 ]

40 S/ initialize external interrupt

41 EIEDGE = 0x00; [ level J edge

12 EIPOLL = 0Ox00; [/ polarity

13 EIBOTH = 0Ox00; J/ both polarity
44 EIFLAG = 0Ox00; [ clear all flags

Example: Single-source project

The main. c file in a multisource project contains the main function routine only.
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You will see that the file contents are neatly separated.

3

/ Main program routine
D : MCY5FG308

// — Device name
a

S

il
I
L= I

! ckage type 32QFN

T S - Generated Fri, Zpr 26, 2013 (13:07:51)

2  #include "MCA5FE308.R"

%  #include "func_def.h"
11 woid main()
12 |

13 cli(); f/ disable INT. during peripheral setting
14 port_init{); f/ initialize ports

15 clock_init(): /4 initialize coperation clock

16 BIT imit(): fF initialize Basic interval timer
17 BUEZ init(); f/ initialize Buzzer

18 ExINT init{}; // initialize external interrupt
14 Timer0_init{): // initialize Timer0
20 URRT imit():s fF initialize TUART interface
21 seil(); '/ enable INT.
23 /7 TODD: add your main code here
25 while(l);
26 ]

Example: Multisource project

You can switch between a single- and a multisource project at any time.

4.2.3 interrupt.c

This file is optionally generated when you select a multisource project. This file contains the interrupt
vector functions only. Vector functions are automatically sorted by their interrupt numbers. Each vector

contains a comment that shows the interrupt source.
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You will see that the file contents are neatly separated.

2 f/ interrupt routines

ir

(]

#include "MC35FG308.h"
#include "func_def.h"

1 & OR b

vold INT USARTO Rx() interrupt &

LG OO

{
10 /4 USARTO Bx interrupt
11 S5 TODD: add vour code here
12}
14 woid INT _I2C({) interrupt 39
15 |
16 JF I2C interrupt
17 f/ TODD: add your code here
18 1}
20 woid INT_BIT(} interrupt 22
21
22 // BIT interrupt
23 S5 TODD: add vour code here
}

[ )
LA s

Example: interrupt.c

4.2.4 peripheral.c
This file is optionally generated when you select a multisource project. This file contains MCU peripheral

functions only. All functions are automatically sorted by their names. Each function contains the
initialization code and comments.
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You will see that the file contents are neatly separated.

LRI L R L T L T S LS S R I 8 |
1 A = LS R

= oua oo -

1]
ey

]

(LI L R ]
LA = L

[=3]

W= L LEL)
oo o -l

.
jnt

42
43
44
435
48
47
48
45

S0

51

void BUZ init()

{

}

fF initialize Buzzer

[/ Frequency (Hz) = &1
BUZCR = 0x04; £
BUZLR = 0OxFF; )

void EXINT init()

{

}

S/ initialize external

EIEDGE = 0x00; i
EIPQOLA = Ox00; i
EIBOTH = 0Ox00; i
EIFLAG = 0x00; i
IENQ |= 0x00; ’f
IEN4 |= 0x00; ff
IENS |= 0x00; ff
EIENRE = O0x00; I

void I2C_init()

{

.035156
clock source
count value

interrupt

lewel / edge
polarity

both polarity
clear all flags

INT. 3,2,1,0
INT. 4,5
INT. 7,6

enable INT pin

fF initialize I2C interface
[/ Master : Frequency(Hz) = 3906.2350000
Jf High duty = 49.902344 (%)

I2C3CLLR = 0xE0; i
I2C3CLHR = 0x7TE; i
I2CHME = 0x7C; i
IEN]1 |= Ox20; i

low count

high count

etting

Enable I2C interrupt

Example: peripheral.c
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