T
FAIRCHILD www.fairchildsemi.com

SEMICONDUCTOR®

AN-8207

Fairchild’s Motor Control Development System (MCDS)
Integrated Development Environment (IDE)

Summary Features

The Motor Control Development System (MCDS) is a Rl 1CDS IDE haginlleiliviE e
collection of software and hardware components =  Project Management

constructed and developed by Fairchild Semiconductor to  «  Registers Setting

facilitate the development of motor control applications. It
includes the MCDS Integrated Development Environment )
(IDE), MCDS Programming Kit, Advanced Motor Control ~ ®  Editor

(AMC) libraries, evaluation board, and motor. = Compiler Interface

=  Code Generator

The purpose of this user guide is to describe how to use the ~ ®  Programming
MCDS IDE to develop the firmware of motor applications. Debug Mode
Etlfa77 vis;t_ Fr?ilgchild_’s V}/eb I_l‘ort_ m(/)re t information: = Motor Tuning
p://www.fairchildsemi.com/applications/motor- . .
control/bldc-pmsm-controller.html. Configure AMC Library

System Requirements
The MCDS IDE requires the following:

= Microsoft® Windows® XP or Windows® 7
= 1 G RAM or greater

= 100 MB of hard disk space

= USB port

= Keil uVision® 3 or above

=  MCDS Programming Kit
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AN-8207 APPLICATION NOTE

Getting Started

Software Installation 1) Setup - MCDS
. I Id
Please follow steps below to install the MCDS IDE on the S ners ol Sot e he poggants shorteuts
computer where development will occur.
Download the MCDS IDE Insta”atlon fl|€‘S from Setup will create the program's shartcuts in the Following Start Menu Folder.
httD//WWWfaerhlldsemlC0m/app| ICatIOnS/mOtOr- To continue, click Next, IF vou would like to select a different folder, click Browse,
control/bldc-pmsm-controller.html
The Welcome to the MCDS Setup Wizard (See Figure 1)
appears on the screen.
1. Click Next> to continue (or Cancel to exit).
15! Setup - MCDS EEE
welcome to the MCDS Setup [ <Back | mext> | [ concel
Wizard
This will install MCDS version 0.2 on your compuker, Figure 3 SeleCt Start Menu FOIder
o mendec thet yeu close all ther spplations before When the Ready to Install (see Figure 4) dialog appears, the
Clck Mt b continue, ar Cancel ks exit Sebup. selections are shown. If correct, click Install to continue (or
click <Back to make changes).
5! Setup - MCDS
Ready to Install
Setup is now ready to begin instaling MCDS on your computer,
Click Install ko continue with the installation, or click Back if you want ko review or
change any settings.
e s
Figure 1. Welcome to the MCDS Setup Wizard eart Menu folcer:

Accept the default location and click Next> (or click
Browse... to change the location before proceeding).

15! Setup - MCDS

Select Destination Location
‘where should MCDS be installed?

[ <gack || Instal |[ Cancel

’J Setup will install MCDS into the Following Folder,

Figure 4. Ready to Install

Ta continue, click Mext. IF you would lke ko select & different Folder, click Browse. AS the MCDS IDE |S InSta"Ing, the progress bar ShOWS the

2 installation progress (see Figure 5). Please wait while the
installation completes (or click Cancel to abort the
installation).

5! Setup - MCDS

Installing
&k least 18,0 ME of Fres disk space is raguired. Flease wait while Setup installs MCDS on your computer,

[ < Back ” Next = 1 [ Cancel ] Creating shorkeuts...
CiiDocuments and Settingstall UsersStart MenuiProgramsiMCDSiMCDS. Ink

Figure 2. Select Destination Location [ ]

The default folder on the Windows® Start menu is “MCDS.”
To use the default path, click Next> to continue (or click
Browse... to select a different folder).

[ Cancel

Figure 5. Installing

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0.0 « 2/18/13 2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6591448/FEBFCM8531DVK_B01A.html

AN-8207

Once the MCDS IDE is installed, there are two options in
the dialog box (see Figure 6): Install the MCDS
Programming Kit USB Device Driver and Setup Debug
mode of Keil C. Select both. Both are recommended.

o

5! Setup - MCDS

Completing the MCDS Setup
Wizard

Setup has finished installing MCDS on vour computer, The
application may be launched by selecting the installed icons,

Click. Finish to exit Setup.

Setup Debug made of Keil C

Completing the MCDS Setup Wizard

Figure 6.

If the Install the MCDS Programming Kit USB Device
Driver option is chosen, the Silicon Laboratories dialog
appears (see Figure 7). Click Install to accept the default
installation location (or Change Install Location... to select
a different installation location).

% Silicon Laboratories USBX press Device Driver Installer, E]

,_lﬂ_ Silican Labarataries
il'° Silicon Laborataries USEspress Device

Installation Location: Driver Version 3.2

|C:'|,Program Files\SilabsiMCUUSEY prass),

Change Install Location... Instal Cancel

Figure 7. Install MCDS Programming Kit USB
Device Driver

When the “Installation Complete” message appears, click
OK.

APPLICATION NOTE

If the Setup Debug mode of Keil C option is chosen, the
installer continues to install the Keil C debug mode (as
shown in Figure 8). Choose the correct version of Keil C
uVision (3 or 4) and determine the installation directory.
Then click Start Setup.

Note:
1. The Fairchild MCDS supports both uVision 3 and uVision 4.

CEX

Please select option and path far Kell C wvision manually, It It has been installed an
the PC but can not he detected automatically. (g.g. "Cikeil" but "Chikeillhe3")

* Setup for debug mode of Keil C uVision

[Cinstall for keil utision 3

[CJinstall far keil u%ision 4

Install Keil C Debug Mode

Figure 8.
If the “Setup completed” message appears, click OK.

Once the installation is completed, the program shortcuts are
created in the Start menu. The default directory is Start >
Program Files > MCDS. The default folders and contents
of the MCDS IDE are:

MCDS Main Program
C:\Fairchildsemi\MCDS\MCDS.exe

MCDS Programming Kit USB Device Driver Installer
C:\Fairchildsemi\MCDS\MCDSKit\USBDriver\USBXpressinstaller.exe

Installer of AGDI of uVision of Keil
C:\Fairchildsemi\MCDS\MCDSKit\Setup.exe

Documentation
C:\Fairchildsemi\MCDS\DOC

Note:
2. The folder paths will be different if non-default directories are
chosen during installation.
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Development Flow
The recommended development flow is as following:
Create a Project

Menu: Project > New Project

In the Project Setting window; choose the target device,
memory model, and AMC library for the application
requirements.

Configure Registers
Menu: Device = Registers Setting

The registers are grouped into two sections, the MCS®-
51 and MotorCtrl. Set those registers that include Timer,
Interrupt, 1/0 Configuration, Watchdog, Interface,
PWM, ADC/DAC, and etc.

Generate Code
Menu: Device = Generate Code

After the code is generated, the files are listed on the
Project Workspace (see Workspace in the next section).
The source code is stored in the directory where the
project is located.

Use Motor Tuning Tool
Menu: Tools = Tuning...

The MCDS IDE provides a tool for motor tuning that
must be used with the MCDS Programming Kit. To get
better performance, the related parameters should be
optimized by the motor tuning tool. Those tuned
parameters are mapped into the source code after tuning.

Review/Edit Source Code

Double-click the filename on the Project Workspace to
open the relevant file. Review the register settings and
add codes as necessary.

Build Target
Menu: Project - Build Target

Compiles program and generates the programming file.
The compiling messages are shown on the Output
Window (see Figure 10).

Program
Menu: ISP = Programming...

Before programming, connect the MCDS Programming
Kit to the computer and the target board. Use the
Programming function to write the program to the chip
on the target board.

APPLICATION NOTE

Verify and Debug

The MCDS Programming Kit supports On-Chip Debug
Support (OCDS), which verifies and debugs firmware.

Review

If the result is satisfactory, the development flow is
complete. If not, use the Motor Tuning feature to
improve the design.

Create a Project

v

Configure Registers

v

Generate Code

v

Motor Tuning

v

Review/Edit Source Code

v

Build Target

v

Program

NG
Verify & Debug

END

Figure 9. Software Development Flow
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MCDS IDE

Overview

The MCDS IDE is a software development platform that
runs on Microsoft Windows. It integrates several functions
to help develop motor applications.

Supported functions:

=  Project Management

= Register Setting

= Code Generator

= Editor

= Compiler Support

= Programming

= Debug Support

= Motor Tuning

=  AMC Library Configuration

Workspace

The main window of the MCDS IDE is shown in Figure 10.
It is separated to three areas: Project Workspace, View/Edit
Workspace, and Output Window.

APPLICATION NOTE

Project Workspace

= In this workplace, two kinds of tree structure can be
viewed, the Registers Setting and the Files. The
Registers Setting tab contains the register groups in
tree structure. The user can click on any item and
relevant registers settings open in a pop-up window
where the user can set or change the registers. Click the
Files tab to display the files of the project. In this view,
the user can click on any one of files to open the file for
editing.

View / Edit Workspace

= The main purpose of this workspace is to display the
block diagram of the chosen chip and the opened files
of the project. Users can click the tab on the top of this
workspace to switch between them. When on the
window of an opened file, the user can use a built-in
editor to edit the file.

Output Window

Two windows are available: Message and Build. The first
shows the message of the MCDS IDE operations. The latter
shows the message from the compiling/building project.
Click the Message tab or the Build tab to display the
corresponding window.

F Motor Control Development System User, Interface {Ver 0.70)

File Device Wew Project ISP Tools Help

sLHE RRES L8 B

L3

Project Workspace FCh8531
= Speedintegral-Fan

= MCS51

10 Configuration P2
Interrupt
Watchdog o

Timer PO,
Interface P1, SAW

Generator

Protecon View/Edit
T .
e Window
SAW
AMC

(=~ MotorChl [Speed Integral) Peripheral

Y UMWXYZ

Hall
Angle
ADC/DAC

h Monitor Bus

PWM Engine

Protection

Embedded MCU

Flash PM | SRAM DM

Angle P redictor

Configurable
Processing Core

L

MSFR

B UART |[CSPI_][15P | [ ocos EyEb0E
ProleCt [WoT J[TIMER][12C_] [ w™ou_] VA.VB.VC
Workspace [ oo | o N

ADCO

[ SFR [T ADC3
L DAC ~ raout
Heﬁlslers Setting | Filss
X Load project file: C:\Fairchildsemi\MCDSYProjectiSpeedIntegral-Fan\SpeedIntegral-Fan. prj
z Device Name: FCH853L
g Load soutce code from C:iFairchildsemitMCDEYProjectiSpeedIntegral-Fan) folder. .. Output
c -
$ Window
&
3
a
g
3
0

FCMa531 L:0000, C:0000

Figure 10. Main Window of MCDS IDE
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Menus

APPLICATION NOTE

The following tables define the commands available from each menu in the main interface.

Table 1. File Menu
File Menu Toolbar Icon Shortcut Key Function
Open File [r= Ctrl + O to open a file
Close File to close the current file
Save File = Ctrl+S to save the current file
Save As to save the current file as
Add File to Project to add file into the project
Exit Ctrl + X to exit the MCDS IDE
Table 2. Device Menu
Chip Menu Toolbar Icon Function
to generate files into the project, including a Keil C project file and
Generate Code ot source files (*.c and *.h). Please refer to File Structure. The source
codes for registers initialization are stored into appropriate files.
Reload Setting from Code = to synchronize the register setting window with loaded source files
Transfer to Keil C to start Keil C uVision and open the current project
Register Setting to open the register setting windows (see Table 3)

Table 3. Resister Setting Sub-Menu

Register Setting Sub-Menu

Relevant Register

Timer

Timer O, Timer 1 and Timer 2

Interface

SPI, 12C, and UART

10 Configuration

Port 0, Port 1, Port 2, INT12 and Pin configuration

Interrupt Interrupt and Interrupt Priority

Watchdog Watchdog Timer

PWM PWM Clock, Sine-Wave and Square-Wave
Hall Hall interface

Angle Angle source, Angle range, and Angle Shift
ADC/DAC ADC and DAC

Protection OCH, OCL, Short and Hall

Table 4. View Menu

View Menu

Function

Status Bar

to display or hide the Status Bar

Project Window

to display or hide the Projects Workplace

Output Window

to display or hide the Output Workplace
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Table 5. Project Menu

APPLICATION NOTE

Project Menu

Toolbar Icon | Shortcut Key

Function

New Project

to create a new project

Load Project

to load a project

Close Project

to close the project

Save Project = to save the project

Save as to save the project as
Project Setting i to set project’s parameters
Build Target %h to build a project

Rebuild all Target Files Q F7 to rebuild a project

Packet the Programming Files

to generate a programming file composed of MCU hex
code and AMC library

Toolchain Configuration

to open the configuration window of compiler and linker

Table 6. ISP Menu

ISP Menu Toolbar Icon Function
Programming i) to program (download) the programming file into chip
Note:

3. The MCDS Programming Kit is needed for this function.

Table 7. Tool Menu

ISP Menu Function
Tuning to tune the motor parameters
Note:

4. The MCDS Programming Kit is needed for this function.
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Project Management

The main function of project management is to coordinate
chip selection, AMC library selection, registers setting, and
project files.

= Project Settings: selections of chip, memory model,
AMC Library, and etc.
= Registers Setting: the windows of registers setting.

= File Management: to manage all of files (*.c, *.h) of a
project. User can manage files in the Files tab of
Project Workspace.

Project Setting
Project Tab

Project Setting

Project | Copyright Natice

J0kiHz Operations

12K Bytes Flash ROM
256 + 1024 Bytes SRAM
17 O Pin

Device:| FCMBB31 -
#tal (MHz):
Mermony Model:| Large: variables in XDATA b

AMC Library:| Speed Integral b

Figure 11. Project Setting Window - Project

Device: select a Fairchild chip for the project from the pull-
down menu. If a device is not available, download the latest
MCDS IDE from Fairchild.

Xtal (MHz): the operation frequency of the selected device
in MHz. (invariable).

Memory Model: three models can be selected from the
pull-down menu.

= Small: variables in DATA: Small, variables are stored
in the DATA section.

= Compact: variables in PDATA: Compact, variables
stored in the PDATA section.

= Large: variables in XDATA: Large, variables are
stored in the XDATA section.

AMC Library: to select the AMC library, such as Hall
Sensor, Speed Integral, and Sliding Mode.

Note:
5. When considering the selection of the AMC libraries, refer to
the device datasheet and the AMC Libraries’ user guide.

Copyright Notice Tab

When generating codes, all text in the window (see Figure
12) is inserted into the beginning of each files (*.c and *.h)
of a project. For example, user can add the information of
copyright notice or version number. Every file or the project
has this information in the header.

Project Setting

Project | Copyright Notice

Copyright 2012 Fairchild Semiconductor
htep://www. fairchildsemi.com

Figure 12. Project Setting Window - Copyright Notice

APPLICATION NOTE

Registers Setting

Within the Project Workspace, the Registers Setting tab
provides access to a tree structure of the editable registers.
The Registers Setting function depends on the chosen
device and AMC library. The Registers Setting windows are
the interface for editing and configuring the registers. For
more detail regarding to the registers of the chosen device,
please refer the datasheet and AMC Libraries’ user guide
at:http://www.fairchildsemi.com/applications/motor-
control/bldc-pmsm-controller.html.

For example, Figure 13 below is one of the Registers
Setting windows. Set the registers via the pull-down menu,
check-box, text-box, and etc. Those settings are stored into
the files (*.c and *.h) once the code is generated.

When reloading a project, all of the settings in the Registers
Setting windows are synchronized with the project.

Timerd | Timerl | Timae? | |SR

[ Timer2 Intarnupt Enable (ET2)

TienerZ Ingut (T2CON.TZI)

Input frequency tsys/12 or lysf24 -
Fre-scale selection: (TECON. T2PS)

Timierd s clocked with sy 2 -

Faload Mode: (T2OOM T2R)

Fadoad Disably -

Compare Mode: (T2COM.T2CM)
Made [ COx PWM signal autput -
Active edge for INT3 (TZCON13FR)

Falling adge w
Tiner? | CRC c o2

00 mode (COCAD)

Company anabli - f——t{T2 Timer(2¢.214m5)

O FPrF /l/l
el ;
fbitvalun (CACL) 7T (Hes) oot L1
GO Tienar (B33 15.000m | Sec B0 Temer(15.00m5)

frbatvabun (CRCH)(32 | (How)

[« ok ] X Cancal

Figure 13. Registers Setting — Timer 2
File Management

Within  the  Project
Workspace, the Filestab -8 @B ES &8 %
provides access to a tree Praject Workspace X FCMB531

File Device View Projsct ISP Tools Help

Spesdintearal-Fan
= Header fles

structure of the project s PD!|

files and the file s P,
management functions of i "
open, add, and remove. Splet perper
Double-click a filename pLae et

to open the file. Right- = Ciles

click the filename to see e —

available options for the ottt Ramove rogam.

file selected (such as add SM _Tatleo ;
or remove). Right- [DeRT]L e

Cerm
C

—

clicking the C files or
header files can add a
file into the project.

Redisters Setting | Files

Figure 14. File Management
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Code Generator

APPLICATION NOTE

The purpose of the Code Generator is to convert the registers following by the sequences (see Figure 15). With
configuration of register setting to C code and save them the pattern, user can focus on developing the functions to fit
into appropriate files (*.c, *.h) of the project with a pre-  the application requirements but the register initiation.

defined pattern. The C code is stored in place to initiate

Register setting
T
MCS51

Timer / Interface/ Soruce file
10O Configuration /

Interrupt / Generate Code
\ Watchdog - - gl i MCS51.c/.h I*“

PWM/ Hall / Angle

I

I

J

I

/ADC/ Protection :
N Program.c /.h !
! I

I

| I

I

I

I

I

I

User.c /.h '\

gt ) “
MotorCtrl S "|MotorCtrl.c /.h w__!
Reload Code

1. Function initialization
- Interface, Timer, Uart,

Interrupt, System

2. Interrupt service
routine(ISR)

-Timer 0, 1, 2 (CCO0, 1,2,3)
-SPI, 12C, INTO, INT1

- UART, INT12

3. Event function formula
Process an INT 12 event formula

1. Function initialization
- ADC, Angle, Hall, Protect, PWM
2. Interrupt service routine

- Fault, ADC, Hall

3. Event function formula
- Process protection event
formula

1. Function initialization

- Initial_Procedure()

Figure 15. Initial Sequence

File Structure

MCDS IDE
<Project Name>.mcdsprj

>

Keil uVision

<Project Name>.prj
<Project Name>.opt
<Project Name>.plg

<

FCM8531.h

MSFR_define.h
Compiler_define.h SVM Table.c

Main.c

<

Program.c /.h

\a ¥

MCS51.c/.h <AMC Lib Name>.c /.h
MotorCtrl.c /.h <AMC Lib Parameters>.h

Figure 16. File Structure
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File Structure (Continued)

Figure 16 is the file structure of pre-defined template. All of
the registers related to MCS-51 are stored in MCS51.c/.h
and the motor control related registers are stored in
MotorCtrl.c/.h (details are below).

Compiler_define.h

Pre-defined common data structure, keywords, and
declarations for support of various compilers. Please refer
to Coding Tips.

FCM8531.h
Pre-defined FCM85xx SFR (Special Function Register)
name and address mapping.

MSFR_define.h
Pre-defined FCM85xx MSFR (Motor Special Function
Registers) name and address mapping.

SVM_Table.c
Pre-defined customize sine-wave PWM waveform.

Main.c:
Top hierarchy initialization and main loop.

Program.c/.h:

Middle  hierarchy  file  between  main.c  and
MCS51.c/MotorCtrl.c. It links the Initial_Procedure( ) and
initial subroutines in MCS51.c and MotorCtrl.c. It is also
reserved for customized code.

MCS51.c/.h:

Codes for register initiation of Timer, 1°C, SPI, UART, 1/O
Configuration, Interrupt, Watchdog Timer, and Interrupt
Service Routine (ISR) are in this file.

MotorCitrl.c/.h:

Codes for register initiation of PWM, Angle, Hall Interface,
ADC, DAC, Protection, Interrupt Service Routine (ISR),
and AMC Library are in this file.

<AMC Lib Name>.c/.h:
Communication between MCU and AMC and
procedures for AMC.

<AMC Lib Parameters>.h
Define the AMC library motor parameters value. Please
refer to Motor Tuning.

initial

All codes are stored in a pre-defined pattern. Fairchild
recommends not breaking any of the rules to avoid
unexpected errors.

Compiler Setting

All codes generated by the MCDS IDE support various
compilers.

Different compilers have various data structures, keywords,
and declarations. Therefore, Compiler-define.h pre-defines
common data structure, keywords, and declarations to unify
the usage across compilers.

MCDS IDE currently supports Keil C and SDCC compilers.

APPLICATION NOTE

#if defined SDCC
// SDCC - Small Device C Compiler

#elif defined _ C51_
// Keil C51

#endif

Figure 17. Conditional Compilation Directives

Code Editor

+F Motor, Control Development System User, Interface {Ver 0.70) - [C:\Fairchildsemi\MCDS\Project\Speedint
Fle Device Yew Project 5P Tools Help
FER 2RES L8 B

Project ‘workspace x

FCM8531 MCS51 o

128 void Initial Interrupt()
129 {
130
131
132
133

= SpesdnltegralFan

& Header fles
Frogiamh
MCS51h
MotarCilh
FCMES3.h
MSFFR-define.h
S|_UseDeth
S|_StatlpH
S1_AS_TableH
Speeditegialh

= Ciies

Maine o
Progian.c

IEW1 = INITIAL_IEW1;
IEN2 = INITIAL_IEN2;

Speeditegial.c
SYM_Table.c

145
146 L
147 }
Registers Setting | Files A

Load project file: C:\Fairchildsemi\MCDS)Project)Spesdintegral-Fan)SpesdIntegral-Fan pri
Naue: FCHB53L
code from C:)\Fasirchildsewi\MCDS\Project)SpeedIntegral-Fany folder...

Device
Load source

2
g
T
£
H
5
£
b
0

Message | Build

FCMES3L L:18, C:55

Figure 18. Code Editor

NS

Code Editor allows user to edit the source file and supports
the functions of save, close, copy, paste, cut, find, replace,
etc. It is similar to any commercial editor. Additional
functions are listed below:

= Line number: show line number in front of each line.

= Highlight editing line: highlight the current line with
different background color.

= Highlight keywords: highlight keywords with a
different font color.

Pre-Defined Macros

The MCDS IDE pre-defines two macros for accessing the
MSFR. The purpose of the macros is to simplify the code
and makes the code concise. The macros are stored in the
AMC.h file.

#define READ_MSFR(addr, data) {MSFRADR = addr; data
= MSFRDAT;}

#define WRITE_MSFR(addr, data) {MSFRADR = addr;
MSFRDAT = data;}

For detailed information, please refer to AN-8204 —
FCM8531 AMC Library: Speed Integral, AN-8205 —
FCM8531 AMC Library: Hall-Interface, and AN-8206 —
FCM8531 AMC Library: Sliding Mode.
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Coding Tips

The  Compiler-define.h  file  pre-defines  union:
signed/unsigned 8/16/32 bits data structures (see Figure 19).
Through usage of the pre-defined union, it can directly
access the different significant byte instead of time-
consuming shifting (see Figure 20).

// compiler-define.h

typedef unsigned char U8;
typedef unsigned int Ule;
typedef unsigned long U32;

typedef
typedef
typedef

signed char $8;
signed int sie;
signed long 532;

union UU16

]
Ul6 U16;

$16 S16; ‘—————-)
U Us[2]; ——no

S8 ss[ﬂ;\)ﬂ
} uuie; 58 53
typedef union UU32

.Eﬂﬂﬂ%_
U32 U32;

$32 532; s32
UU16 UU16[2];

U16 U16[2]; _____—————) ule Ulﬁ
516 516[2],“—-—————.) 516

typedef

us ua[a]

ss sslal;— >
} uu3z; \SS Ss

Figure 19. Pre-Defined Unions

: THO = (INITIAL_TO_INTERVAL >> 8) & OXFF;
© TLO = INITIAL_TO_INTERVAL & OXFF;

*(The code can be rewritten to)

: UU16 V;

© V.U16 = INITIAL_TO_INTERVAL:
: THO = V.U8[b1];
. TLO = V.U8[bO];

Figure 20. Rewrite Example

Coding Rules

The codes in “Area A” of Figure 21 are generated by Code
Generator. Following are the guidelines:

= The codes are synchronized with the Registers Setting
windows when generating code.

= The registers’ values are loaded to the Registers Setting
windows when a project reloads.

=  Fairchild recommends updating registers’ values in the
Registers Setting windows rather than manual changes.

APPLICATION NOTE

The “Area B” of Figure 21 is reserved for customer’s codes.
Following are the guidelines:

= Please do not change the comments of “//User program
start...” and “//User program end.” These are used to
identify the generated codes and customer’s codes.
Otherwise, the code generator doesn’t work properly
and may cause unexpected error.

=  The customer’s codes are stored in between.

= All of codes in between remain the same; no changes
are made when re-generating code.

void Tnitial TeT1()

Timer® Interval

1V.U16 = INITIAL_T@ INTERVAL;

= V.US[MSB];

V.US[LSB];

=1; //Timer® Interrupt Enable
1; //Timer® Start

Timerl Interval

iV.UlG = INITIAL_T1 INTERVAL;
V.U8[MSB];

V.US[LSB];

=1; //Timerl Interrupt Enable
1; //Timerl Start

//User program start here. (03)

//User program end here.(03) H

Figure 21. Coding Rules Example

Access MSFR

Two instructions are needed to access MSFR: the first one is
to set the MSFRADR, followed by a read/write to the
MSFRDAT. A conflict occurs once an interrupt appears
between the two instructions while the ISR accessing the
MSFR. To avoid the conflict, Fairchild recommends a
backup of the MSFRADR before changing the MSFRADR,
and restoring it back at the end of the ISR, as shown in
Figure 22.

INTERRUPT(ISR_EXO, INTERRUPT_INTO)
{

U8 T;

T = MSFRADR;

//User program start here.(1E)

//User program end here.(1E)
MSFRADR =T;

Figure 22. Access MSFR in the ISR
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Building Project

The Toolchain Configuration sets compiler options and
linker options. With the settings, the MCDS IDE calls the
linked third-party compiler during project building.

The Toolchain Configuration is activated through the menu
Project = Toolchain Configuration....

Four tabs are set in this window, Assembler, Compiler,
Linker, and Convert to Hex. The contents of these tabs are
dependent on the Build Vendor setting selected from the
drop-down list and described below.

Keil C Build Vendor Settings

On the Assembler tab, two settings are specified here: the
path of the executable file of assembler and its options.

The MCDS IDE calls the A51.exe (with full path specified)
to assemble the project with the command line parameter
“DB EP NOMOD51”. If more options are needed, click
Advanced... to revise the options. Click Default to restore
original options.

EBX

F [ Toolchain Configuration

Build

Euild Vendor: | Kei C v

Aszembler | Campiler || Linker | Converter to Hex

Executable File:
C:AKeiMCETABIMYAST exe

Command line parameters:
DB EP NOMODS1

Figure 23. Assembler (Keil C)

S=1ES

F | Assembler Advancad
Keil C

Agzembler Listing: A= lst
Conditional
Symbalz [SB]
[ Macroz [GEM)
[] Cross Reference [<REF]

[] Define 8051 SFR Mames
Create Debug Information [DB)

[(Include Paths

Command line parameters:
DB EP NOMODS1

Cancel |

Figure 24. Advanced Assembler Settings (Keil C)

On the Compiler tab, the MCDS IDE calls the C51.exe
(with full path specified) to compile the project with the
command line parameter “DB OE BR”. If more options are
needed, click Advanced... to revise the options. Click
Default to restore original options.

APPLICATION NOTE

+ Toolchain Co nfiguration Q@E|
Euild

BuidVendor: | Keil C -

Assembler | Compiler | Lirker | Converter to Hex

Executable File:
CMEebCETLBINACE T exe

Command line parameters:
DB OEER

Figure 25. Compiler (Keil C)

CEX

F |Compiler, Advanced
Keil T

Ligting
C Compiler Listing: 5% Ist
Conditional
[ Symbals [5B]
[ #include Files [LC)
[ &ssembly Code ([CODE)
[] C Preprocessor Listing: i

‘Wamings: |Level 2w

Page width: | 120
Page Length: |B5

Code O ptimization
Level: | & Reuse Comman Entry Code
Emphasis: | Favor Fast Cade [Speed)

[ Don't use absolute register accesses (NOARGES)
Create Debug Infomation [DE]
Create Browse Information (ER)

[ .eep variables in order (ORDER)
Enable AMNSI integer promotion rules [IF]

[ Inciude Paths (IMCDIR]

Command line parameters:
DE OE BR LA

Cancel §

Figure 26. Advanced Compiler Settings (Keil C)

In the Linker tab, the MCDS IDE calls the BL51.exe (with
full path specified) to link the project with the command
line parameter “RAMSIZE[256].” If more options are
needed, click Advanced... to revise the options. Click
Default to restore original options.

F  Toolchain Configuration Q@E|
Build

Build Vendor:

Keil v
tzsembler | Compiler | Lirker | Canverter to Hex

Executable File:
CAEeMCETLBIMNAELET exe

Command line parameters;
RAMSIZE[256) CODE[?CO7SWM_TABLE[Dx2FO0])

Figure 27. Linker (Keil C)
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EEX

F Linker Advanced
Keil C

Lizting
Linker Listing: .. m51
Memary Map
Public Symbols
Local Symbols
Line Mumbers
[[] Cross Reference (IXREF]

Page ‘Width: [132
Page Length: | B0

Fiah Size: 128

Command line parameters:
AS5(256)

Cancel §

i
Figure 28. Advanced Linker Settings (Keil C)
The final tab is Convert to Hex. The MCDS IDE calls the

OH51.exe (with full path specified) to convert the results
above into a hex file.

F [ Toolchain Configuration

Build

Build Vendor: | Kei C -

Assembler | Compiler || Linker | Converter to Hex

Executable File:
C:AEeNCE1ABINSOHS exe

Figure 29. Converter to Hex (Keil C)

Note:
6. The executable file in each tab should specify the path in full
file-name and its directory.

SDCC Build Vendor Settings

SDCC, an open-source free compiler, can be downloaded
from the free software resource website
http://sdcc.sourceforge.net/. The MCDS IDE also supports
the interface for building a project by SDCC. Following is
an example for SDCC.

On the Compiler tab, the MCDS IDE calls the sdcc.exe
(with full path specified) to compile the project with the
command line parameter “-c —vc.” The user may change the
options in the Command Line Parameters textbox.

APPLICATION NOTE

+ | Toolchain Configuration QE]E|
BuidVendor: | SDCC v
Compiler | Linker

Executable File:

C:Program Files\SDCCAbintsdoo. exe

Diefault
Command line parameters:
T WD

Vel

Figure 30. Compiler (SDCC)

On the Linker tab, the MCDS IDE calls the sdcc.exe (with
full path specified) to link the project with the command
line parameters “--vc --xram-size 1024 --code-size 0x3000.”
The user may change the options in the Command Line
Parameters textbox.

F  Toolchain Configuration QE] El

BuidVendor: | SDCC v

Compiler | Linker

Executable File:
C:AProgram Files\SDCChbinhsdec. exe

Command line parameters;
v -wrar-size 1024 ~code-size 0x3000

=re

Figure 31. Linker (SDCC)

« 0K

Note:
7. The executable file in each tab should specify the path in full
file-name and its directory.

Build Target

A project can be built in the following ways: from the main
menu Project > Build Target, click the Build Target
button, or press the F7 short-cut key.

File Device Wiew Project ISP Tools Help

EHB TS e
Praject Workspace X Build barget (F?)i

) Fi"guré_32. Build Target
Rebuild All Target Files

Two ways: from the main menu Project - Rebuild all
target files or click Rebuild all target files button as the
figure shown above.

File Device Wiew Project ISP Tools Help

B EHB B okdh B
Praject Workspace X Feebuild all target Filesi

Figure 33. Rebuild All Targets
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Programming

The Programming function is one of the ways to write the
code into the flash memory of device. Before programming,
the MCDS Programming Kit has to connect to a PC and a
target board.

Please refer to the MCDS Programming Kit for the
guidelines of connecting and refer to Getting Started for
installation of the USB device driver.

Device Programming

Select ISP = Programming... or click Programming... to
start Device Programming. The Programming window (see
Figure 34) appears. The filename of programming file is in
the text-box of Programming File. Click the browse button
“...” to select another file. Click “¥'Programming” to start
programming the file into the chip.

X

Programming

Prograrnrming File:

ChFairchildse mivMCDS Project DemotDe mo. He

MCDS Kit Ready,

« Programming

Figure 34. Programming Window

APPLICATION NOTE

When the “v’"Programming” button is clicked, a window
(see Figure 35) indicates the progress. Please wait... do not
close the window until programming is complete.

F 15 =1
File Mame: CAFairchildsemitCDEFrojectLeoiLea Hex
Status:
Program...
44%

Figure 35. Programming Progress

Programming File

The programming function writes the customer’s code and
AMC library into the flash memory of the chip. User should
packet (package into a single file for consumption by
compilers) the programming file before programming when
using a third-party IC programmer. Project - Packet the
Programming Files is the way to packet both the
customer’s code and AMC library into a file with an
extension file-name “burn.” The file format is Intel Hex.
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Debugging

The MCDS IDE supports a debugging function with Keil C
pVision®. Before using the debugging function, make sure
Keil C pVision is installed on the computer, then follow
sections below to set up the debugger’s options.

The debugger has three parts: the Debug Mode in Keil C
uVision, the MCDS Programming Kit, and the target board.
The connection between the PC and the MCDS
Programming Kit is through the USB port. The connection
between the MCDS Programming Kit and the target board
is through the flat cable via On-Chip Debug Support
(OCDS) interface. The USB device driver should be
installed on the computer and the chosen chip must support
the OCDS feature.

Please refer to the MCDS Programming Kit for the
guidelines of connecting and refer to Getting Started for
installation of the USB device driver.

Debug Mode Setting

The options are set from Project - Options for Target
*.." of the Keil C uVision main menu. The page of
debugging options is shown when the Debug tab is active.
In the right half, select “Use:” then select Fairchild MCDS
Programming Kit Driver from the pull-down menu.

QOptions for Target ‘Speedintegral-Fan'

Device | Target | Dutput | Listing| User | C51 | &51 | BLST Locate | BLS1 Mise  Debug | Utiies |

Settings | & Use: |Fairchild MCDS Programming ki | Settings |

Keil Monitar-51 Driver
Keil ISD5T In-Spstem Debugger
MOMN330; Dallas Contiguous Mode
|7”L.oa:! LPC300 EPM Emulator/Programmer|
Initialzatid §7-uPSD ULIMK Driver
,7 Infinecn =CE00 LLINK, Driver
AD1 Manitor Driver
Infinech DAS Client for }C200
MNP LPCS5x LILINK, Driver

" Use Simulator
I Limit Speed to RealTime

v Load Application at Startup
Initilization File:

¥ Fur to main{]

[ ]

0 main]

Restare Debug Session Settings Restore

¥ Breakpoints W Toolox el Fairchild MEDS Programmming Kit D
¥ Watchpoints & PA v Watchpoints
v Memary Display v Memary Display

CPU DLL: Parameter. Driver DLL: Parameter.

‘58051.DLL |-PMW -OPC -BSE |seus1 DLL |

Dialog DLL Parameter Dialog DLL Parameter

‘DCDreST.DLL |-pH8051>(C -33081BEBFFF |TCore51.DLL |-pﬁsus1><c

(X

‘ oK | | Cancel I | Detaults I
Figure 36. Setup Debug Tool
Click Settings to access the window for MCDS

Programming Kit Setup. Select the Cache Code option, as
shown in Figure 37.

X

MCDS Programming Kit Setup

Cache Options
™ Cache Data
I™ Cache ¥data
v Cache Code

I™ Emulator made anly

Cancel |

Figure 37. MCDS Programming Kit Setup

APPLICATION NOTE

Using a Fairchild Chip in Keil C uVision

After choosing the Fairchild MCDS Programming Kit
Driver, the Fairchild Chip Data Base is available and can be
selected from the Device tab. Click the Device tab, then
select the pull-down menu of Database (see Figure 38).
Select the target chip from the list and press OK.

Options for Target ‘Leo’ E‘
Device | Targat| Qutput | Listing| User | €51 | 451 | BLS1 Locata| BLS! Misc | Debug | Uriities |
Database: [Fairchild Chip Data Base =l
Generic CPU Data Base
R T I F sirchild Chip Data Base
Device: FCMB531 I~ Use Extended Linker [L51) instead of EL51
Toolset: C51 r
= Q Fairchild MCS-51 microcontroller with Advanced Mation Contraller (AMC)
£3 FCMEsst
0k | cancel | Defaus | Help

Figure 38. Select Fairchild Chip Data Base

Debugging in Keil uVision

Return to the main window, then click the Debug ->
Start/Stop Debug Session from the main menu to enter the
Debug Mode, as shown in Figure 39.
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APPLICATION NOTE

i} Speedintegral-Fan - p¥isiond

File Edit W¥ew Project Flash Debug Peripherals Tools SVCS  Window Help
A Blbca | o) 25 @e00eF]A
EEG BEo uls AREEE 3-8 2- 8- % 8-

Registers w B X Disassembly w o X
Register ‘ Walug b 51t o
= Regs C:0x0&7E 759643 nov MSFRADE (Ox96) , #0x43

0 022 C:0x067E 759704 Julayty MSFRDAT (0x97) . #0x04
1 0x00 52 Initial Procedure();
2 00 gi /{User program start here. (02)
> 0 g s Ox0651 120003 LCALL Initial Procedure (C:0003)
551 Inital MCU_Variable();
Si:
C:0x0e54 1z0sco LCALL Inital MCU WVarisble(C:0SCO)
=i I Tk ol Tawer = NITTV I TnAdasaine - v
£ »
a (0x00
Main.c - X
043 void main(void) j
441 -
045 SEG_EIT Init_AMCEtatus:
046 fiUzer variable start hers. (D8)
047 U1E Dutylp_Temps —
046 f{lser variable end here. (&)
049 CKCON = 03
050 WRITE_MSFR(MSFR_SLEEP, INITIAL SLEEP):
051
+ pean 0x08 .| 052 Initial_Procedurs();

_ 053 #/User orozram start here. (027 i
=] project | = Registers Al :
Call Stack v o Xx
Callee Caller ‘
§ucal Stack | FlLocak | ERwaten 1 | B emory 1 | @symbeois |

Fairchild MCDS Programming t1: 0,00000000 sec

Figure 39. Debug Mode

Review Debugger Settings

The debugger needs the Keil C uVision, MCDS
Programming Kit, and USB device driver to properly
perform debugging functions. If any one of them is missing,
an unexpected error may occur. If the debugger works
improperly, the steps below might help to solve the issue.

= Verify the USB device driver is installed properly or re-
install it. Please refer to Software Installation to install
the USB device driver.

= Verify the Keil C Debug Mode is installed properly or
re-install it. Please refer to Software Installation to
install the Keil C Debug Mode.

=  Verify the cables are connected properly. Turn off the
power of the target board and connect the flat cable of
the MCDS Programming Kit to the target board, then
connect the USB cable with PC. Please refer to MCDS
Programming Kit to connect the cables.

= Turn on the power of the target board.

= Verify the project is opened correctly or re-open the
project in Keil C uVision by selecting Project - Open
Project, then selecting the correct project. It is also
possible to use the Transfer to Keil C function of the
MCDS IDE.

= Verify the Debug Mode settings are correct. Please
refer to the Debug Mode Settings and Using a Fairchild
Chip in Keil C uVision to set the Debug Mode.

=  Please refer to the user’s manual of Keil C uVision for
the operation of the debugger.

Note:

8. The MCDS Programming Kit is a non-isolated design. Please
pay attention to the devices connected to the target board;
including the PC, PC monitor, Oscillator Scope, DVM, etc.
Fairchild recommends using an USB isolator and removing
the earth ground wire of the power plugs connected to the
target board to avoid the damage to the board and devices.
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Appendix
MCDS Programming Kit

Overview

The MCDS Programming Kit supports two functions: the
In-System Programming (ISP) and the On-Chip Debug
Support (OCDS). The block diagram is shown in Figure 40.

UART

Voltage
VPP Converter
MPU
To FCM8531 g ] [l |-vee v
interface Fi il g . To PC
a 05 .o
3 EI § ._GND ' USE Interface
g
£

Figure 40. Block Diagram of MCDS Programming Kit

Connection

The MCDS Programming Kit includes a PCB of the MCDS
Programming Kit and two cables: a USB cable and a flat
cable. The USB cable is used to connect the PC with the
MCDS Programming Kit and the flat cable is used to
connect the MCDS Programming Kit with the target board.
The connections are shown in Figure 41.

USB Isolator
(Ophon)

FCM8531
System Board

USB Cable
(Type A to Type B)

MCDS Programming Kit

Figure 41. Connection of MCDS Programming Kit

Note:

9. The MCDS Programming Kit is a non-isolated design. Please
pay attention to the devices connected to the target board;
including the PC, PC monitor, oscillator scope, DVM, etc.
Fairchild recommends using an USB isolator and removing
the earth ground wire of the power plugs that connected to the
target board to avoid the damage to the board and devices.

ISP Pinout

To support the ISP, the pins highlighted in Table 8 are
required, and must connect to the corresponding pins of the
chip on the target board.

APPLICATION NOTE

OCDS Pinout

To support the OCDS, the pins highlighted in Table 9 are
required and must connect to the corresponding pins of the
chip on the target board.

Table 9. OCDS Pins
. . Pin . .
lllustration|Function - Function |lllustration
Position

UART (Rx) P10 2 1 +5V 5V Input

UART (Tx) P11 4 3 VPP 12 V Output
OCDS (TDO) P14 6 5 P12 ISP (CSL)
OCDS (TDI) P15 8 7 P13 ISP (SDA)
OCDS (TMC) P16 10 | 9 RST ISP (RST)
OCDS (TCK) P17 12 | 11 NC

GND Pin GND 14 | 13 GND GND Pin

Firmware Examples

Fairchild provides several code examples for motor
applications. They are the Examples sub-directory under the
directory specified during installation.

The code examples were developed using the evaluation
board for specific applications and includes the techniques
available using the AMC library.

Please visit Fairchild’s web site to download the MCDS
IDE for latest firmware examples.

Motor Tuning

Fairchild provides motor tuning tools for AMC libraries.
Parameters can be tuned through the motor tuning tools,
which helps achieve better performance. Please refer to
AMC Libraries User Guides (application notes AN-8204,
AN-8205, and AN-8206).

Table 8. ISP Pins
Pin Name| Function | Pin# | Function |Pin Name
UART (Rx) P10 2 1 +5V 5V Input
UART (Tx) P11 4 | 3 VPP 12 V Output
OCDS
(TDO) P14 6 5 P12 ISP (CSL)
OCDS (TDI) P15 8 | 7 P13 ISP (SDA)
OCDS
(TMC) P16 10| 9 RST ISP (RST)
OCDSs
(TCK) P17 12 11 NC
GND Pin GND 14 13 GND GND Pin
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Related Resources

APPLICATION NOTE

FCM8531 — MCU Embedded and Configurable 3-Phase PMSM / BLDC Motor Controller

AN-8202 — FCM8531 User Manual Hardware Description
AN-8203 — FCM8531 User Manual Instruction Set
AN-8204 — FCM8531 AMC Library: Speed Integral
AN-8205 — FCM8531 AMC Library: Hall-Interface
AN-8206 — FCM8531 AMC Library: Sliding Mode

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS

PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

A critical component is any component of a life support
device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.
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