Freescale Semiconductor AN1976
Application Note Rev. 0, 07/2005

Migrating from SDK to PE Contents

Ed Camacho

1. Introduction .........cccccocoveeeeiiiiiieeene. 1
2. Common Goals ..........cceeeevieecneeenne... 2
1 . Intr o) du Ctl on 2.1 Smgle Integrated Development
NVIFONMENt ......oeovvveeerieeereeereeenneen. 2

The 56800/E product family has long been supported by the 2.2 Shorten Application Development

CodeWarrior Development tool and the Freescale Embedded 23 ]I;lme .............. B 4
. . . . educe Learning Curve................... 4
Software Development Kit (SDK). ThlS eny1rqnment has enabled 2.4 Increased Portability and Reuse
a customer to quickly prototype his applications and to reduce Across MCU and 56800/E
development time by simplifying the processor peripheral DEIIVALIVES vrvrereeeeeeseeeeseeeeeeeeeeen 4
learning curve. Processor Expert'™ (PE) has taken the lessons 2.5 Fully Tested, Production-Quality
learned from the development of the SDK and improved upon it Software Modules ......cccevvveccne 4
to provide the next generation of CodeWarrior integrated 2.6 Source Code Provided for Customer

Optimization and Customization..... 4

development tools. PE targets the same development goals as 27 High-Level Encapsulated APT ... 4

SDK and provides a Graphical User Interface (GUI) that further

: ! o . 2.8 Low-Level Register API................. 5
simplifies the tools usage by providing a more user-friendly 2.9 Application-Specific Algorithm
interface. It also offers an expert knowledge system that prevents 1 S T OO 5
the user from misconfiguring or misusing any of its software
modules. PE and SDK support embedded software development | 3. PE Improvements over SDK .............. 7
with these common goals: 3.1 Common Development

Environment..........cccceeveerinveneennnne. 7
+ Single integrated development environment (CodeWarrior) 3.2 PE Graphical User Interface ... 7
* Faster time to market 3.3 Improved Help System ................... 8
* Reduce learning curve of processor-specificregister 3.4 Expert Error-Checking System....... 9
programming 3.5 Object-Oriented Software
* Increased portability and reuse across MCU and 56800/E MOAUIES......ooveeeeveeeereeeeeeeeeeeeeeee, 9
derivatives 3.6 Code Generation............ccccceueveneee. 10
« Fully tested, production-quality software modules 3.7 Single Installation .........c.cccceccenee 10
* Source code provided for customer optimization and o
customization 4. Mlgrgtlng SDK tq PE .......... s 11
+ High-Level Encapsulated API that promotes portability and 4.1 Migrating Application-Specific
processor migration Algontbm Libraries........... e 11
» Low-Level Register API for customization of High-Level 42 g/r[ ;ggrrz;t;lrill;lzw-LevelReglster ...... 13
* Application-Specific Algorithm Libraries 43 Migrating High-Level Encapsulated
This application note will show how these common goals are PIOGIAMMING...coovovrsrvrsrssrsrssrries 14
supported in SDK and PE, identify PE improvements, and
5. SUMMATY ..eveeiiiiiiiieeeeieeeeeee e 22

demonstrate how to migrate an SDK project to PE.

© Freescale Semiconductor, Inc., 2004, 2005. All rights reserved.

freescale"

semiconductor



b -

common Goals

2. Common Goals

SDK and PE both target the same customer goals, each achieving these goals within its own development
environment. This section identifies how the two environments meet these goals.

2.1 Single Integrated Development Environment

CodeWarrior provides the framework into which both SDK and PE are integrated. Both SDK and PE provide
stationery that automatically creates the development environment necessary to support the instantiation and
configuration of the available software modules. This stationery makes it easy for a customer to concentrate on
writing his application-specific software. A new SDK or PE project may be created by selecting File / New
from within the CodeWarrior IDE menu to navigate to the window shown in Figure 2-1. SDK stationery files
are found under Embedded SDK Stationery and PE stationery files are found under DSP56800E EABI
Stationery.

New X

Project | File | Object |

o DSPSE300E EABI Stationery Project name:
ﬁ DSPRE300E Examples Stationemny jM_uF'miect
ﬁ Embedded SDE Stationeny
ﬁ Empty Project Location:
ol Makefile Importer Wwizard ]E:"-.D ocuments and Setings51  Set.
= Addto Froject =
Froject:

Cancel

Figure 2-1. Creating a New Project
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Single Integrated Development Environment

An SDK project may be created by selecting the appropriate 56800/E processor derivative and stationery, as
shown in Figure 2-2, then clicking OK.

New Project

Select project stationery:

%]

1& Project Stationery

- DSPREFE0T
|- DSPREFE0Z
|- DSPREFE03
|- DSPREFENG
- DSPBEFZ07
— nos
S :FiiM_and_Flash_dpplication
- ExtRaM_spplication
- Flash_Application

FHHEIE

[

|

o Libramng
] 4 |

Cancel ‘

Figure 2-2. SDK Stationery

Similarly, a PE project may be created by selecting the appropriate 56800/E processor derivative and
stationery, C with Processor Expert, as shown in Figure 2-3.

New Project

Select project stationen:

[B_Project Stationery

- M5EE52E
- M56853e
- M56854e
- M56355e
- M56357e
- MBEE5EE

o ]

Cancel

Figure 2-3. PE Stationery
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2.2 Shorten Application Development Time

Both SDK and PE target a rapid prototyping environment that provides production-ready software modules,
including peripheral drivers and application-specific algorithms. These software modules include APIs that are
common across supported processor derivatives, increasing the level of portability. A customer is able to
utilize these software module building blocks to quickly prototype his applications. Source code is provided to
allow customers to further optimize and customize these prototypes to meet production performance and
memory requirements.

2.3 Reduce Learning Curve

Both the SDK and PE tools provide easy-to-use APIs that make it simple for customers to begin using
processor peripherals. It is no longer necessary to read through pages and pages of the chip’s user manual
before writing code. The encapsulated interfaces and configuration mechanisms of both SDK and PE hide the
complicated, peripheral-specific control software behind the API. The customers can now focus his efforts on
developing his applications, rather than learning processor-specific details.

2.4 Increased Portability and Reuse Across MCU and 56800/E Derivatives

Portability is increased by targeting common APIs across supported processor derivatives. While SDK
supports only the 56800/E derivatives, PE has extended this support across Freescale’s MCU 68HCO08 and
68HCS12 families as well as the 56800/E devices.

"The demonstration of these integrated technologies furthers Metrowerks’ goal to provide a
seamless development environment for embedded applications, which brings major productivity
benefits to our customers,” - Metrowerks European Strategic Marketing Manager.

2.5 Fully Tested, Production-Quality Software Modules

All software modules delivered in the SDK and PE have been developed under industry-standard processes
and have undergone extensive testing to ensure they are production quality. SDK software development
follows industry-standard development procedures set forth in the SEI CMM and ISO 9000 standards. PE is
also ISO 9000 certified in its development and testing procedures. Both tools are developed in close
communication with processor design teams to ensure feature support and are constantly improved based on
customer feedback. Further, PE’s advanced object-oriented development methodology instantiates only the
software required to perform the selected task, thereby providing the benefits of object-oriented software
development without the overhead.

2.6 Source Code Provided for Customer Optimization and Customization

To meet the needs of the general development population, it is necessary to provide APIs and implementations
that support all possible applications, which can sometimes lead to code growth and inefficient use of system
resources. This issue is resolved in SDK and PE by providing source code for all non-proprietary software
modules, giving a customer the freedom to optimize and customize these implementations to meet his specific
needs.

2.7 High-Level Encapsulated API

This high-level API provides a customer with a means to select the processor that best meets the performance
and cost requirements of his system. Both SDK and PE provide encapsulated interfaces to the peripherals that
allow customers to easily migrate among supported processor derivatives. This ease of migration is critical
when evaluating multiple processors. During the prototyping phase, it provides a developer a means to test his
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prototypes on multiple processors, allowing a better understanding of the processor’s performance
characteristics. Once the application is functionally sound, it may be optimized to reduce the program and data
footprints to the point it will fit into a smaller and more cost-effective device. SDK provides this interface via
its POSIX API, while PE provides the Embedded Bean API. An example of how to migrate from SDK to PE at
this level is provided in Section 4.3.

2.8 Low-Level Register API

This low-level API is processor-specific and supports customers who want direct control and visibility into the
register-level programming of peripherals. It mainly consists of C macro substitutions for setting and clearing
bits within peripheral registers and is therefore very efficient, but at the cost of portability. It is intended to be
used in conjunction with the Encapsulated API to take advantage of processor specific features. SDK provides
this interface via its POSIX IO Control (ioct/) API, while PE provides the Processor Expert System Library
(PESL) API. The PESL functions are derived from the ioct/ command set and provide a high degree of
compatibility between SDK and PE. An example of how to migrate from SDK to PE at this level is provided in
Section 4.2.

2.9 Application-Specific Algorithm Libraries

The SDK provides an extensive set of highly optimized, C-callable, application-specific algorithm libraries
that target many of the application markets using the 56800/E processor family. These libraries provide
building blocks for customer applications and can greatly shorten development cycle time, moving a product to
market more quickly. All SDK libraries have been ported to PE and are available as Embedded Beans through
the Bean Selector interface. The functionality, performance, and API are compatible between the SDK and PE.
The available libraries can be selected from the PE Bean Selector window, as shown in Figure 2-4. An
example of how to migrate from SDK to PE at this level is provided in Section 4.
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-, Bean Selector ._ @ —E|
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Figure 2-4. PE Bean Selector
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3. PE Improvements over SDK

Freescale constantly focuses on improving our software development tools to achieve the best possible
environment for our customers. In doing so, it was a natural progression to combine the best of SDK into PE to
improve on the SDK environment’s shortcomings, as well as to strengthen the PE environment. The merging
of these tools has provided the customer with the following improvements over the SDK:

*  Common development environment across Freescale’s 8- and 16-bit products

*  Graphical User Interface (GUI) for selecting and configuring software modules
e Code generation of selected software modules

»  Expert system that checks for errors in peripheral configuration and usage

*  Object-oriented software modules

* Highly integrated tool with a single installation mechanism

3.1 Common Development Environment

Processor Expert for the HCO8 and HCS12 microcontroller families has been distributed with CodeWarrior
and PE is now available for the 56800/E controller derivatives. Having a single common development
environment improves the ease of migration among supported processors and assists in evaluation and
application development. These processors provide a natural progression from the MCU application space to
the hybrid MCU/DSP application space through the similarities of their peripheral sets, addressing modes,
instruction sets, and, now, their development tools. PE further enhances this progression by providing common
software interfaces across these processor derivatives. In the end, this common development environment
improves development time by not forcing the developer to learn a new development tool. The developer is
already familiar with the development environment, its design features, and its development philosophy.

3.2 PE Graphical User Interface

PE improves on the manual application configuration mechanism found in SDK by providing a GUI for
selecting and configuring software modules. This improvement makes the tool much simpler to understand and
use. After creating a PE project, the developer may parse through the Bean Selector, which contains all
available software module APIs. These APIs are organized by Bean Category, as well as by peripheral, as
shown in Figure 3-1. The user may add any number of these software modules to the project by simply
clicking on each. Both the Embedded Bean and PESL APIs are offered, providing the highest degree of
programming flexibility to the developer.

Migrating from SDK to PE, Rev. 0
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Figure 3-1. On-Chip Peripheral Embedded Bean and PESL APIs

3.3 Improved Help System

PE offers an extensive help system that provides both balloon help and online help. Balloon help appears
whenever the cursor is placed over any PE module, providing quick reference information about the module’s
purpose and parameters. More detailed help is available by right mouse clicking on the module and selecting

Help. This will invoke the Processor Expert Help system, as shown in Figure 3-2.

LNiY Processor Expert” _ ~

with Embedded Beand technolodgy i

Embedded Beans CPU Beans  Procossor Export Online

Bean ADC

Gitvirs I ASD converter

Froparties

Mathods This bean implements an intarnal A0 canvertar of the MCU. The bean allaws
Events making more &/0 conversions in one measurement and getting an average
Tupical Usage value of it, This causes the measurement to be longer but an the other hand it

can give more accurate result and higher resolution {property Humber of
convarsion), The selected channels in bean inspactor can be measured
separately, at once or all channels continuously. Therefore each channel can
Ermbadded Beans ba measured independently an the other channels. Moreover the measured
CPU Baans walues of the channels can be returned in ariginal format, justified to 8-bit or
15-hit unsigned integer type.

Figure 3-2. PE Help System
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3.4 Expert Error-Checking System

As with many complex peripheral sets, only a finite set of register programming values are required to enable
the peripheral’s many features and modes. All other combinations will cause the peripheral to function
improperly. PE Embedded Beans provide an expert error checking system that will flag these invalid
combinations and force the user to correctly configure the peripheral before generating code. The developer is
now freed from the tedious task of understanding the interaction between peripheral registers, and may instead
concentrate on selecting the feature set that is required by the application. For example, Figure 3-3 shows how
the Expert Error Checking System notifies the developer that the ADC conversion time has not been specified,
as indicated by the red exclamation point and Error window.

. Bean Inspector AD1:ADC

Bean Itermz Vizibility Help
Properties IMEthDdsi Events] Eumment]

«'| 4/D converter ,-'E-.DI:.-'E-. v |ADCA
o\ Shaing Disabled D]
(| +Interrupt service/event ;Disgl;uled _'g _
[ +A/D channels i_[_adu;l_{_r_fij_—_j
Bl -Queue |Enabled
Mode Sequentic -]
| +A/D samples IR =) I
| AAD resalution |Butoselec « |12 bits
| Conversion time [

= |Unazsigned timing
Fower savings mode |Disabled ¥
| Initialization | .

Enabled i init. code \pes e

BASIC  ADWANCED | EXPERT

. Errors: 1, warnings: 0, hints: 0

Figure 3-3. Configuration Error Checking

3.5 Object-Oriented Software Modules

PE makes it simple to instantiate multiple instances of a particular software module. Each time the Embedded
Bean is selected from the Bean Selector, a new copy of the code is placed in the project with a new prefix for
all methods associated with the Bean. This preserves name space and avoids any conflicts if the same function
has been invoked incorrectly. A unique prefix is automatically selected by the tool and the developer has the
option to redefine it. PE provides the benefits of object-oriented programming without the overhead.

Migrating from SDK to PE, Rev. 0
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3.6 Code Generation

Once the developer has selected and correctly configured all Embedded Beans required by the application, PE
will automatically copy the code required to implement the selected functionality from its database into the
developer’s workspace and include it in the current project. This feature reduces the complexity that occurs
when unneeded functions are included simply because they are part of a particular library. Even though
extraneous functions can be dead-stripped by the linker from the project’s executable, completely removing
them from the project makes it easier for the developer to concentrate on understanding the content of only a
few files which contain relevant information.

Methods associated with the selected Beans can be included into the application through PE’s drag-and-drop
feature, as shown in Figure 3-4.

B MyPEProject.mcp

By By

Files | Link Order | Targets Processor Expet |

¥  =dm internal memary

(= Configurations

J& CPUs {E MyPEProject.C
<A CousEra $-U-M-M- o - Pas [Cihoouns
J= Beans
E @) AD1:ADC
® [E OrEnd bool wait;
1= M Enable wold main(woid)
= [ Disable I
=[] Start <*%% Proceszsor Expert inter:

PE low_lewvel initi);

~%x%% End of Processor Experd

\/* Write yvour code here =7

= |l

M| FeazureChan
PR oty ek DT lieasure(vait): ]
= H] GetChany'alue

_ M Getvalue8  § ¥
12 filez ]

~% END MvPEProject #*-
Line B2 Col22 | 4] |

Figure 3-4. Drag-n-Drop Method Instantiation

3.7 Single Installation

The integration of CodeWarrior and PE has been improved over that of CodeWarrior and SDK via a single
(combined) installation mechanism. Since CodeWarrior and SDK were installed separately, there was always
the issue of maintaining compatible versions between the two packages. This issue has now been eliminated
since CodeWarrior and PE are distributed as one tool.

Migrating from SDK to PE, Rev. 0
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4. Migrating SDK to PE

When migrating an SDK project to a PE project, there are three main API levels that will be encountered:
Application-Specific Algorithm Library API, Low-Level Register Programming API, and High-Level
Encapsulated API. This section will provide an example of how to port from SDK to PE.

4.1 Migrating Application-Specific Algorithm Libraries

The SDK Application-Specific Algorithm Libaries have all been ported to Processor Expert and provide a
simple migration path between SDK and PE. Follow these steps when migrating applications that use SDK
libraries to PE:

1. Create a PE project

Generate code to create the basic PE project structure
Copy the SDK application source code to PE source files
Select the Algorithm Library from the PE Bean Selector

Drag and drop appropriate methods into PE’s main.c

AT e

Build the project and verify functionality

These steps are used in the following example to migrate a 56F801 SDK application to PE, which uses the
Memory Manager and Array Math libraries.

1. Create a PE project using the 56F801 PE Stationery.

MNew Project [EJ

Select project stationen:

[§ Proiect Stationery
- D5PBESRT -
+- DSP5EREE
+- DSPREFE0T_E0kMhz
= DSPSEFE0T_B0kMhz
o Blank
C_with_Proceszor_Expert
Simple_ Agm_and_C
Simple_fzm
‘o Simple_C
+- DSPREFR0Z

Wl T e ad T e T

+

-

| k. | Cancel |

Figure 4-1. Create a 56F801 PE project

Migrating from SDK to PE, Rev. 0

Freescale Semiconductor 11



PR 4

wigrating SDK to PE

2. Generate code, which allows PE to create the basic project files associated with the 56F801 target system.
Figure 4-2 shows the PE menu selection that generates the base files; the base structure is also shown.

The support folder contains CodeWarrior basic libraries

The Startup Code folder contains source code that is run at processor reset to set-up the C
programming environment; for example, setting up the software stack and initializing variables

The Generated Code folder contains all source code generated by PE and should generally not be
modified

The User Modules folder contains all source code written by the user to implement the
application-specific functionality

The Doc folder contains PE-generated documentation on the software selected

Metrowerks CodeWarrior
File Edit

Wiew Search Project Debug WEGE

Riae H v < R

Window Help

Suspend Processor Expert for *SDERPE_Lib,mcp!

Code Design 'SCKEoPE_Lib. mcp!’
IUndo Laskt Code Design

i@ SDKtoPE_Lib.mcp Yiew *
I % tanget j R

Filez | Link. Order I Targets I Frocessor E Bring PE ‘Windows to Front

Tools 4
pdate r

e | File Arrange PE Windows

@ [+{_] support 1] 0 =l
% [+/{_] Startup Code 1] 0« =
¥ [+{_] Generated Code 1] 0+ =
¢ [+{_] User Modules 1] 0« =
% [+#-{] Doc 0 o =

Figure 4-2. Generate PE Base Files

3. Copy the SDK main function code to the PE main function. The PE main source file (SDKtoPE_Lib.c) is
named after the project name chosen when the project was created and may be found in the User Modules
folder. Any other application-specific source files, like appconst.c, should also be added to the User
Modules folder. When copying the SDK main function code to the PE main function, do not remove the
PE initialization code located at the top of the main function; this code is needed to initialize the PE Beans
selected.

Migrating from SDK to PE, Rev. 0
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Migrating Low-Level Register Programming
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Figure 4-3. Copy SDK Application Source to PE

Add the Memory Manager and Array Math libraries to the PE project from the Bean Selector

Inspect the code being ported to determine which methods are required, then drag and drop the appropriate
methods from the Bean libraries.

Build the project by selecting the Make icon. This will cause PE to generate code for the selected Bean
methods; compile; assemble; and link the project. PE will automatically check for Bean configuration
errors and notify the user by halting the build process and displaying the errors in the Error window.

The migration process is now complete and the project may be tested for functionality.

4.2 Migrating Low-Level Register Programming

The SDK provides the lowest-level programming API in its peripheral memory access interface. This interface
has been ported to PE to support migration at this register programming level. The following functions
define the API:

o UWordl6 periphMemRead(UWord16 *pSrc)

« void periphMemWrite(UWord16 Data, UWord16 *pDest)
« void periphBitSet(Mask, Addr)

* void periphBitClear(Mask, Addr)

« bool periphBitTest(Mask, Addr)

*  void periphBitChange(Mask, Addr)

Migrating from SDK to PE, Rev. 0
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The SDK maps the entire peripheral register set to a C-type defined structure, named arch sIO, in the
architecture definition file, arch.h. PE provides a similar mapping of the peripheral registers in the I/O
Mapping file, /O _Map.h. Both SDK and PE declare a global variable, called ArchIO; its base address is
defined in the linker command file. This variable is used to provide the peripheral memory addresses required
by the peripheral memory access APIs.

While SDK uses the ArchlO variable to reference individual registers, PE provides a set of defined constants
that can be used. The PE register definitions are named after the register names found in the chip’s user’s
manual. Here is an example of the type of substitution that can be expected.

SDK:

periphMemWrite (0xbf00, &ArchIO.PwmA.OutputControlReq);
/* ENABLE SW CONTROL */

periphMemWrite (0x0000, &ArchIO.PwmA.DisableMappinglReq) ;
/* DISABLE FAULT BITS */

periphMemWrite (0x0000, &ArchIO.PwmA.DisableMapping2Req) ;
/* DISABLE FAULT BITS */

periphMemWrite (0x000e, &ArchIO.PwmA.ConfigReq);
/* MAKE INDEPENDENT PWMs */

PE:

periphMemWrite (Oxbf00, &PWMA PMOUT) ;
/* ENABLE SW CONTROL */

periphMemWrite (0x0000, &PWMA PMDISMAPI1) ;
/* DISABLE FAULT BITS */

periphMemWrite (0x0000, &PWMA PMDISMAP2) ;
/* DISABLE FAULT BITS */

periphMemWrite (0x000e, &PWMA PMCFG) ;
/* MAKE INDEPENDENT PWMs */

The transition between the SDK and PE for this register-level programming interface can be further understood
by comparing the arch.h and I0_Map.h files.

4.3 Migrating High-Level Encapsulated Programming

To migrate an SDK project to PE at this level, a high-level overview of the functionality provided by the PE
Embedded Beans is necessary. This can be understood by spending a few minutes reviewing the available
Embedded Beans found in the PE Help System at Help / Processor Expert / Embedded Beans Categories.
Understanding these interfaces will help the user select the appropriate Bean to replace the SDK API. Follow
these steps when migrating SDK applications to PE:

1. Create a PE project
Generate code to create the basic PE project structure

Copy the SDK application source code to PE source files

2
3
4. Select the appropriate Embedded Bean(s) from the PE Bean Selector
5. Drag and drop appropriate methods into PE’s main.c

6

Build the project and verify functionality

Migrating from SDK to PE, Rev. 0
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These steps are used in the following example to migrate a 56F800 SDK application to a 56F8323 PE
application. This SDK application communicates with an application running on a PC via the Serial
Communications Interface (SCI) to dump Program and Data memory information to the PC’s display.
Figure 4-7 illustrates the GUI for this application at the end of the migration. The SDK and PC applications
referred to here are included in all SDK installations, and may be found at these locations for a typical
installation:

C:\Program Files\Freescalé\ Embedded SDK\src\dsp5680xevm\nos\applications\sci
C:\Program Files\Freescale\ Embedded SDK\src\x86\win32\applications\serial\serial.exe
The first three steps in this migration are nearly identical to the process already covered in Section 4.1.

1. Follow Step 1 in Section 4.1 to create the project. The PE project name used here is 8323 sci, since this
example migrates a S6F80x SDK project to a 56F8323 PE project.

2. Follow Step 2 in Section 4.1 to generate code for the basic PE project structure
3. Follow Step 3 in Section 4.1 to copy the SDK application source code

4. Determine which PE Beans are required to migrate the SDK application. By studying the SDK
application code shown in Code Example 4-1, it is possible to determine that the SCI is being used as a
standard DCE device running at 28.8Kbps, 8 data bits, 1 stop bit, no parity. The application polls the
SCI receiver to get the data space and address requests from the PC application. If Program memory is
requested, the SDK memory interface is used to read data from Program memory to access P space from
C.

Example 4-1. SDK Application Code

AR AR AR AR A A R A A A A A A A A A A AR AR AR A A A A A A A A A A A A A AR AR AR A AR A A kA kA kA kA A kA kA kA k kA Ak hkhkhkkhkkhkrkx*k

*

* FILE NAME: sci.c
*

********************~k*******k*k**************************************************/

#include "bsp.h"

#include "io.h"

#include "fcntl.h"
#include "mempx.h"
#include "assert.h"
#include "sci.h"

#define X MEMORY 'X'
#define P MEMORY 'p!
#define MEMORY SIZE 0x101
#define BUFFER STZE 10

UWordlé Buffer [MEMORY SIZE];

Migrating from SDK to PE, Rev. 0
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/***************************~k********************k*k*****************************/

int main ()

{
UWordl6 StartLoc;
UWordl6é OneWord;
UlWordl6 * pData;
UlWordl6 MemoryType;
UWordlé I;
int SciFD;
sci sConfig SciConfig;

for ( I = 0; I < MEMORY SIZE; I++)
{

}

Buffer[I] = I;

SciConfig.SciCntl SCI_CNTL WORD 8BIT | SCI_CNTL PARITY NONE;
SciConfig.SciHiBit = SCI HIBIT 0;
SciConfig.BaudRate = SCI BAUD 28800;

SciFD = open (BSP_DEVICE NAME SCI 0, O RDWR, &(SciConfig)); /* open device in Blocking
mode */

if ( SciFD == -1 )
{

}

assert (!" Open /sciO device failed.");

while (true)

{
ioctl( SciFD, SCI_DATAFORMAT EIGHTBITCHARS, NULL );

MemoryType = 0;
while ((MemoryType != X MEMORY) && (MemoryType != P _MEMORY))
{
read (SciFD, &MemoryType, 1);
}

ioctl ( SciFD, SCI_DATAFORMAT_RAW, NULL ) ;
read (SciFD, &StartLoc, sizeof (StartLoc));

if (MemoryType == X MEMORY)
{

}
else if (MemoryType == P_MEMORY)
{

write( SciFD, (UWordl6 *)StartLoc, MEMORY SIZE);

pData (UWordl6 *)StartLoc;

for(I = 0; I < MEMORY_SIZE; I++, pData++)
{
OneWord = memReadPl6 (pData) ;
write (SciFD, &OneWord, sizeof (OneWord)):;
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Migrating High-Level Encapsulated Programming

After reviewing the available serial communication Beans in the PE Help System (see Figure 4-4), it is
determined that the AsynchroSerial Bean is the perfect match to the SDK’s SCI functionality. The SDK
program memory read function is available in PE’s Memory manager Bean.

LNi) Processor Expert’

with Embedded Beans' 't

Embedded Beans CPU Beans

Bean AsynchroSerial
Asynchronous serial cornmunication

This bean implements an asynchronous serial communication, If you don't use
Attention mode only two devices can communicate, Several commmunication
features can be set up, such as number of information bits, number of stop
bits, parity, and handshaking. The two devices must have the same settings.
For use Attention mode see property Attention mode.,

Following picture shows erample of connection between two DCE devices
(RS232F interface) with posible handshake (dashed line):

e >.< R
TxD TxD

i Device 2
Device T prg | _ _ AR
cTs e — T s eTs
GND GND

Figure 4-4. AsyncroSerial Bean Help
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Now that it’s been determined which beans are required, these Beans may be selected from the PE Bean
Selector and configured appropriately. Figure 4-5 shows the Bean Inspector window after selecting the
AsyncroSerial Bean. As noted by the red exclamation point, PE has flagged an error notifying the user
that a baud rate has not yet been specified.

Bean Inspector A51:AsynchroSerial |:| |§ g|

L B8323_sci.mcp < Bean ltemsVizibiity Help Perpheral Initialization » |
© sdm j & f Eropeties |ﬂethl:u:|s| Everts | Comment |
+'| Bean name A51
Files I Lirk I:Iru:lerl Targets Processor Bl 0 mpooea) SCH |50
- - +Interrupt zervicelevent Dizabled
= Eu:unflgL.Jratluns Y| Settings
(= Operating Systern v Faiy Pa— «|none
(= CPUs v width £ bits |4 bits
< @ CpusEFeszs | Stop b 1 =k
(= Beans « | Mode Mormal -
b= §.51:AsynchroSenial B -Receiver Enabled
J@ MERMT:D5P_MER v R=D FALSO0 B0 Al RISO0_R
= Documentation v F=D pin signal
# [ PESL Bl -Tranzmitter Enabled
"y TxD S50 B_TxD1.A]SS0B_T
s T#D pin zignal
T EBaudrate e Unnazsigrn
s Break signal Dizabled
| Wakeup condition |dlE ling wake +
s Tranzmitter autput Matirverted -
s Stop in wait mode ho
E -Initialization
s Enabled in init. code (=%
s Events enabled in init. =z

Figure 4-5. Configuring AsyncroSerial Bean
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By clicking the three periods button next to the Baud rate property, the window shown in Figure 4-6
will appear and allow the user to specify the requested baud rate. Note that PE will automatically
calculate the exact baud rate that may be generated, based on the current rate of the chip. This value is
shown in the lower left-hand corner of the configuration window, next to Closest values. The user may
determine if this rate falls within the requirements of the system and make the appropriate adjustments.
In this case, the 28800 rate is specified and PE automatically selected the closest value of 28846.154

baud.
Runtime zetting [t walue

Runtime setting type: |fi:.¢e|:| value ﬂ Bequested baud rate:  unit: Urits: [

28500 |baud baud
] Hhal ticks
Error allowed: unit; [
1.5 %
Speed

mode  Adusted value: Prescaler:
high |28646.154 bau  |130

lows | disabled |

lowy |disal:u|eu:| |

Poszsible settings:

Closest values: high: 28626kbaud, 25546baud,
Possible in high speed mode: 453-3750000 baud;

Figure 4-6. Specify Baud Rate

Now that this rate has been specified, the Red exclamation point is removed, and can now proceed to the
next step.

b

Replace the SDK functions by dragging and dropping the appropriate Bean methods. Code Example 4-2
shows the converted application code. The basic SDK application structure is still intact.

Example 4-2. Application Converted from SDK to PE

/* MODULE 8323 sci */

/* Including used modules for compilling procedure */

#include "Cpu.h"

#include "AS1.h"

#include "MEM1.h"

/* Include shared modules, which are used for whole project */
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#include "PE Types.h"
#include "PE Error.h"
#include "PE Const.h"
#include "IO Map.h"

#define X MEMORY 'X'
#define P_MEMORY 'P'

#define MEMORY SIZE 0x101

void main (void)

{

UlWordl6e Startloc;

UlWordl6 OneWord;

AS1 TComData * pData;

AS1 TComData MemoryType, Datal[Z2];
UlWordl6 I;

byte error;

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***x/
PE low level init();
/*** End of Processor Expert internal initialization. xxx /

/* Write your code here */

for(;;)

{

MemoryType = 0;
while ((MemoryType != X MEMORY) && (MemoryType != P _MEMORY))
{
AS1 RecvChar (&MemoryType) ;
}

while (AS1 GetCharsInRxBuf () == 0);
AS1 RecvChar (&Data[0]) ;
while (AS1 GetCharsInRxBuf () == 0);

AS1 RecvChar (&Data[l]);
StartLoc = Data[0]<<8 | Data[l]&0x00FF;
pData = (AS1 TCombData *) (StartLoc<<1);

if (MemoryType == X MEMORY)
{
for (I=0; I<KMEMORY SIZE; I++, pData+=2)
{
while (AS1 SendChar (* (pData+l))==ERR TXFULL) ;
while (AS1 SendChar (*pData)==ERR TXFULL) ;
}
}
else if (MemoryType == P_MEMORY)
{
for(I = 0; I < MEMORY SIZE; I++, pData+=2)
{
OneWord = MEMl memReadPl6 ( (UWordl6 *)pData);
while (AS1 SendChar (* (( (unsigned char *) &OneWord) +

1) )==ERR_TXFULL) ;

}
}

while (AS1 SendChar (* ((unsigned char *) &OneWord))==ERR TXFULL) ;
}

/* END 8323 sci */
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6. At this point, the migration process is complete and the application may be functionally tested. The
56F8323EVM serial port may be connected to a PC running the serial application mentioned at the
beginning of this section. The PE project may be built, downloaded to the EVM and run. At this point, you
can specify on the PC Application, the address and memory space from which to read data from the
56F8323 and it will display information as shown in Figure 4-7.

DEP568XxEVM SERIAL DEMO

Starting
Address

Ending

Address

F:
P:
P:
P:
P:
P:
P:
F:
P:
P:
P:
P:
P:
P:
F:

HELP EXIT

Figure 4-7. PC Serial Application
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5.

Summary

It is easy to understand how PE can be considered an extension or upgrade to the SDK. It shares the same SDK
development concepts, as well as many of the SDK software modules. It offers the next logical development
step for the SDK by providing a more user-friendly environment that even notifies the developer if he requests
a configuration conflict. PE also provides a common development environment across Freescale’s 8- and
16-bit product line: HC08, HCS12, 56800E.

A developer who wants to migrate an existing application from the SDK to PE will first have to become
familiar with the PE development environment, its similarities to the SDK, and its enhancements. The most
critical comparisons are summarized below:

*  Application-Specific Libraries

— PE includes SDK libraries without modificatin to APIs (for example, DSP Function, Motor
Control, Tools, etc.)

* High-Level Encapsulated API
— PE provides a GUI for configuration vs. the SDK’s appconfig.h
— PE and SDK APIs are not compatible
*  Low-Level Register API
— SDK’s ioctl commands are full supported by PESL
— SDK peripheral macro library is available in PESL

There is no “secret decoder ring” that will allow an SDK-based application to be transformed into a PE-based
application but the direct porting of all SDK libraries and the Low-Level Register command support provide a
common thread for the developer to begin transitioning the application. Combined with the following PE
enhancements, makes the transition even simpler.

*  Migration between 8- and 16-bit MCU and DSP derivatives

*  Graphical User Interface for selection and configuring software modules

*  Expert knowledge system automatically prevents invalid configuration of software modules
* Drag and drop coding for object methods

*  Expert on-line help system, including balloon help

*  Object-orient methodology

* Resource meter reports peripheral allocation

* Target CPU view identifies pin packabe definitions

*  Software is tested according to ISO-certified development procedures

Finally, Metrowerks and Freescale help line support services are available 24 hours per day, 7 days a week.
These services will assist in answering any SDK or CodeWarrior/PE questions. Find support information at
these links:

Metrowerks: www.metrowerks.com

Freescale: www.freescale.com
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