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Agenda

» FreeMASTER Overview
» Quick Start Overview
» Processor Exert Overview

» Processor Expert Demo
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» Processor Exert Overview

» Processor Expert Demo
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What is [FREEN V- GSHi=T1?

» Real-time Monitor FOR YOUR

» Graphical Control Panel —p EMBEDDED
» Demonstration Platform & APPLICATION
Selling Tool
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As a Real-time Monitor
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(S
HREE[Y V- GSHd=1 as a Real-time Monitor

» Connects to an embedded application
- Natively by SCI, UART
- JTAG/EONCE (56F8xxx only)
BDM (HCS08, HCS12 only)
CAN Calibration Protocol, custom CAN protocol
Ethernet, TCP/IP
Any of the above remotely over the network

» Enables access to application memory
- Parses ELF application executable file
- Parses DWARF debugging information in the ELF file
- Knows addresses of global and static C-variables
- Knows variable sizes, structure types, array dimensions, etc...

or, Inc. All other product or : < freescalte ™
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HREE[LY.V SR id=1 as a Real-time Monitor

» Displays the variable values in a range of formats
. Text, tabular grid

= Variable name
= Value as hex, dec or bin number czmemmes Real Time Graph HZEIZI
|

: cldeE]
- Min. / max. values e

= Number-to-text labels

- Real-time waveforms
= Up to 8 variables simultaneously in I
an oscilloscope-like graph RN

et ok dasergaeon ] [Coriet s Pl | wacancop |

» High-speed recorded data o o) pm
= Up to 8 variables in on-board o (e Y

memory transient recorder
[ Variable Watch
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(S
HREE[Y V- GSHd=1 as a Real-time Monitor

» Additional features

- Variable transformations
= Variable value can be transformed to the custom unit
= Variable transformations may reference other variable values
= Values are transformed back when writing a new value to the variable

- Application commands
= Command code and parameters are delivered to an application
for arbitrary processing
= After processed (asynchronously to a command delivery) the command
result code is returned to the PC

- Ability to protect memory regions
= Describing variables visible to FreeMASTER

= Declaring variables as read-write to read-only for FreeMASTER
— Access is guarded by the embedded-side driver
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(S
HREE[Y V- GSHd=1 as a Real-time Monitor

» Highlights
- FreeMASTER helps developers to debug or tune their applications

- Replaces debugger in situations when the processor core can not be
simply stopped (i.e. motor control)

- Recorder may be used to visualize transitions in near 10-us resolution

2 7

<@

C d
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or : fr eesca Ie ™
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009. 9 semiconductor



7 N\

[FREEN.YV- S

As a GUI for your Embedded Application
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EREELYV-Y=h1=z1as a Graphical User Interface

» Using FreeMASTER as a Graphical Control Panel
- Variable Watch pane enables direct setting of the variable value
- Sending Application Commands from the application GUI
- Time-table stimulation of the variable value

rrrrrrrrrrrrrrrrrrrrrrr

- HTML Pages and Forms SO minia] sisial 211 sloiall slel g1

- - *. 52 Transmit and Receive datz =
n JSC” pt or VBSC”pt FlexRay Transmit / Receive Demo “Ztreescale
u P u S h b u tto n S MFR4200 FlexRay Transmission
Transmizsion Data Size: [S00000 Bytes

= Images, indicators

= Sounds, videos

= Sliders, gauges and other
3rd party ActiveX controls

No datar d yet
=l
[ Uit [ Period |
(32 bykes)
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EREELV-Y=h1=z1as a Graphical User Interface

» Scripting in FreeMASTER

- HTML pages are displayed directly in the FreeMASTER window
- HTML may contain scripts and ActiveX objects
= FreeMASTER itself implements
an invisible ActiveX object
= Script accesses the FreeMASTER
functionality through this object
— Variable access
— Stimulator access

— Application Commands
— Recorder Data

- HTML may host whole applications,
for example Excel

= Excel Visual Basic macros may access FreeMASTER as well
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EREELV-Y=h1=z1as a Graphical User Interface

» Target-in-loop Simulations
- FreeMASTER invisible ActiveX object is accessible also
by external standalone applications
= Standard C++ or VB applications
= Excel & Visual Basic for Applications
= Matlab, Simulink

. Target-in-loop Simulation
= Matlab or Simulink engine
lets embedded application
to perform calculations
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As a Selling Tool
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EREE[YV-X=h1=:z1as a Selling Tool

» FreeMASTER helps Freescale marketers to sell our work
- FreeMASTER project can visualize any detail of how the embedded application

works

« HTML Pages embed text ][|MMJM‘_MI1| plplsllul T #1¢] @0]fem = 21 »lz[u] 2lo|[E sl
images, videos together i | Frreescale i e
with live application data e —

By Obwulete Products.
Crdder Sample:s

ndusdry thes ghobo Cror i VR UMY
Pricing ond Aoty Trom Geskon hrough prodkaction, Lise he map bek 10 view catribaors snd ks CTICES N your regin,

'

- FreeMASTER acts as a
web-browser so it is possible
to navigate to online shop
directly without even leaving
a FreeMASTER environment

- FreeMASTER helps Freescale §=-
customers to sell their work el

ERERR
FpEge

REERCOML speed=115200 &
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EREE[YV-X=h1=:z1as a Selling Tool

» FreeMASTER is Free!

- The FreeMASTER is freely available from the Freescale web

- License agreement prevents using FreeMASTER with processors
from competition

- Free redistribution enables Freescale customers to pack
FreeMASTER with their products

http://www.freescale.com/webapp/sps/site/prod summary.jsp?code=FREEMASTER
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Inside FreeMASTER Application
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Internal Application Structure

» Basic FreeMASTER Communication Diagram

FreeMASTER

Executable ActiveX
Interface

In-process calls

y

Communication DLL

RS232 || Plug-ins

\Ln-process calls

RS232

P

Custom
lug-in DLL

A 4

Custom connection

A 4

SCI

phy iface

or

Target Board

Target Board

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc

. All other product or

service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.

(CAN, BDM, JTAG, ..

)

So-called in-process calls are the simple calls to
functions located in dynamically loaded libraries
(DLLs). The calls are fast just like if the function
would be located inside the executable itself.

FreeMASTER enables to use custom plug-in
modules to implementthe communication layer.

We deliver few plug-ins in the standard
FreeMASTER distribution. CAN, BDM and other
connections are possible, not always fully
featured. For example BDM only allows memory
reads and writes, not the recorder or TSA feature.

FreeMASTER plug-ins use Microsoft COM
(ActiveX) procedure call standard. Typically the

fast in-process plug-in DLLs are made. /
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Internal Application Structure

» FreeMASTER Communication with HTML/JScript Pages

FreeMASTER Internet Explorer running embedded in FM

ActiveX
Executable Interface HTML page | JScript or VBScript

'\/

Out-of-process calls (exe-to-exe)

Commu nication DLL m are also based on Microsoh

In-process calls

- ActiveX/COM technology.
RS232 |[Plug-ins »
Due to system overhead (exe sending messages
In-process calls to other exe), the out-of-process calls are quite
slow. Typically up to 200 calls per seconds can
Custom only be achieved.

RS232

Plug-in DLL

FreeMASTER ActiveX interface exports methods
Custom connection like ReadVariable, WriteVariable — this means
(CAN, BDM, JTAG, ) the user first needsto load a valid FreeMASTER

kproject to define variable context. /
A 4 4
SCI phy iface

or

Target Board Target Board
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Internal Application Structure

» Internet Explorer Running Separately (no difference)

FreeMASTER
Executable

ActiveX

Internet Explorer running separately

Interface HTML page

JScript or VBScript

In-process calls

y

‘\ //

Out-of-process calls (exe-to-exe)

Communication DLL

RS232

Plug-ins

RS232

Y

\I‘n-process calls

Custom
Plug-in DLL

Custom connection
(CAN, BDM, JTAG, ..)

Y

SClI

Target Board

phy iface

or

Target Board

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.

It makes no difference if the IE is running inside

or outside the FreeMASTER application window.
From the data exchange point of view, this is still
out-of-process (slow exe to exe) procedure calls.

The same approach like here can be used with
other scriptable applications like Excel, PERL, or
even compiled applications written in C, C++, VB,
or even the new .NET languages (see next slide).

Still the FreeMASTER needs to have a valid

projectopen by the user.

o /
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Internal Application Structure

» Excel (or other application) accessing FM ActiveX

FreeMASTER Microsoft Excel

Executable ActiveX
Interface VB macros

‘\ //

Out-of-process calls (exe-to-exe)

In-process calls

y

Communication DLL Excel uses the same ActiveX interface like IE

HTML/JScript as shown on previous slide.

RS232 || Plug-ins

\I‘n-process calls

Custom
RS232 Plug-in DLL

MATLAB NOTE: \

latest Matlab versions probably support the
ctiveX calls and event-callbacks fully, so it can
accessthe FreeMASTER on its own. We have
notyet tried that approach yet.

Custom connection
(CAN, BDM, JTAG, ..))

Y \ 4

SCI phy iface Our “pcmatxi” experimental project brought the
ActiveX calls and event call-backs features to old
or Matlab version (V5/R12).
Target Board Target Board /
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Internal Application Structure

» Other Ways to Access Target Microprocessor: C, C++

FreeMASTER
Executable

ActiveX
Interface

In-process call
L/

Custom Windows-based C or C++
application capable of direct DLL calls

Communication DLL

RS232

Plug-ins

RS232

A 4

\Ln-process calls

Custom
Plug-in DLL

Custom connection

A 4

SC

Target Board

or

phy iface

Target Board

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.

(CAN, BDM, JTAG, ...

Any Windows-based application which is
capable of direct C-like calls into the DLL may
reuse the communication DLL to make use of
the FreeMASTER protocol.

The DLL exports calls like OpenPort, ClosePort,
ReadMemory, WriteMemory, SetupRecorder, ...

As FreeMASTER is out of the game here, the
term “variable” makes no more sensein this
scenario. Users application needs to use
numeric memory addresses and sizes when

accessing the board (see FM protocol for more
%tails) /
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Internal Application Structure

» Other Ways to Access Target Microprocessor: .NET, C#, ...

FreeMASTER

Executable

ActiveX
Interface

Custom .NET-based application
(C#, VB.NET)

In-process calls

In-process .NET calls

v

FMCOMM .NET DLL

4

Communication DLL

; For .NET applications, we provide the FMCOMM \

RS232 || Plug-ins
| I DLL, which is a .NET-compatible wrapper around
n-process calls plain-old C functions in Communication DLL.
Custom The FMCOMM was not yet released. It is still in
RS232 . .
Plug-in DLL prototype phase and does not provide all the
functionality as the Communication DLL yet.
Custom connection \ /
(CAN, BDM, JTAG, ...
A 4 \ 4
SCI phy iface
or
Target Board Target Board

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.
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» Processor Exert Overview

» Processor Expert Demo
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/]
What is Quick Start?

» Quick Start = Easy-to-use Software Development Environment

» Set of Low-level Drivers for all Peripheral Modules
- C-language structures of peripheral memory space
- Unified way of accessing peripheral registers
- Highly-optimized to achieve an optimal assembly generated

» Ready-to-use Project Templates (“Project Stationery”)
- Compiler configurations (RAM-debug, Flash-standalone targets)
- Processor start-up code
- Interrupt tables or Interrupt Dispatcher
- Debugger initialization files

» Graphical Configuration Tool
. User-friendly insight to processor configuration (cont.)

L 4
i uctor, Inc. All other product or : - freescal P
1 1
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/]
What is Quick Start?

» Graphical Configuration Tool

- Edits post-reset processor configuration graphically
Configuration saved/read from a single ANSI C header file
GUI to configuration bits of all peripheral module registers

Possible conflict warnings
Pin-out view of processor I/O pins

» Sample Applications

- Demonstrating usage of GCT,
processor peripheral modules
and low-level drivers

» User Manual
- Low-level drivers & tools guide
- Latest device User Manual

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.

= e sample per b Mok uns s s wrusbie] by GPI parv ot
€ Theee yomplor pertd Iiphems on PHLE CANNIZ

I Loophack medn
I i d

1
| B =] I0scceptance [0 o
matks (el i
ok [TIMAZ |-
AL chock  Tioe qusnitun [I54585 v 2o 5 2
Calculate parametess ) | STNE_SE l_ l_ W]_
[ =] - Cokudtn bmadsmie sEG2 [§
[ T5EG1 [T 50w [=
11 j
1
13
1
=
Wighim L o 5t ™ Skabus Chusrge Infes Placivat Hme "1
Tiarumitter: [fiever =]

2" freescale -

semiconductor



/]
Quick Start Environment

» CodeWarrior Integration

- Quick_Start project stationery is installed directly into the CW

. Support for CW debugger
and Flash Programmer

Metrowerks CodeWarrior - [main.c] [_[O] =]
Edit Wiew Search Project Debug Processor Expert  DataWisualization window Help |- 5[
< y
GC 1 BoFEac < hAAANEERsEER
. [ Invoked from .
] ST {3 - M.~ [ - o - Path: [ AEMBSWAEMBS W1 025stationen\DSPEEB00E_Guick_SIatsMCSEFE0.. \main.c
application mcp [w]
. il
SDM_pFlash * Freescale Semiconductor Inc. =
Iﬁ e j ¥ 3 t * () Copyright 2004-2005 Freescale Semiconductor, Inc.
» * h - 1 .
Pl |k Tageo| AR SR e veeretay e

¢ | Fie [ Code [ Data |44 M
er OO S =<3 Dependencies 47K K e . « File Name: main.hk
' 513 pplicationCanfig i o = . . . ;
{ M appconfioh 0 0« * pescription: Main application file generated automatically from the
EE!Spsl:n:Eonhgg 209 Os o - OSPSES00E_QUick_Start stationery
-
~B startup.c 114 0+ » * Target: MCEEFS012 device
[ ] B vectors.c 112 0 o *
- appoonfig o 3 0« ;
. E-E3 LinkerFiles o 0« #include "gs.h"
M SOM_pFlash.crmd nla nfa +
makefile-based tools 2t | ammam
(=13 Drivers M5 5o
i E5 0«
. . 0 0« »
#include .
(Diab, Green Hills) 2 ) EEE DL
1 429 T woid main [woid)
. i
210 g .ie SEoAinitialize the device pins first +f

Includ:
Toctl(SvE, SYS_INIT, NOLL);
[ au e r a‘ e u g g e r 10cE] (GPI0_A, GPIO_INIT, MULL);
10cE] (GPIO_B, GPIO_INIT, WULL);

ioct] (GPI0_C, GPIO_INIT, WULL);
i0ct1(GPIO_D, GPIO_INIT, NULL);

2

* put your code here
=

whiler1])

{

i
1

48 files 48K 3
| M| e Coll | |4]

Nl

<&

C 4
i ' > ™
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or < r eesca e
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009. 27 semiconductor



L ow-level Drivers

» Quick Start Low-level Drivers
- Full control over and full access to all processor resources
- Unifies access to peripheral memory space (1octl call)

- Registers are not accessed directly, although this is still possible
- 10ctl calls are optimally compiled macros or functions

ioctl(SCI_0, SCI_SET BAUDRATE, SCI_BAUD 9600)

Module j Command to J j

Command
identifier perform Parameter

=

source. TAEMBSWAEMBSW D2hatationenD S PREB00E_Quick_Startyhd CHEFB0134WMCEEFE01 3DEMONE App. . hmain.c F]

Y

ioct][SCI_C‘, SCTI_SET_EALDEA i E’"I_E“L‘D_QF‘““:‘; .
efP: JO00D00ES: BRES4FOEROQODO Eﬁove.w #EDB,X:DXDDFGbD]
}
- P:O0OQQO0ER: EFOR ts

<&
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(5
L ow-level Drivers

» Why not to use direct access to peripheral registers?
- Most of ioctl calls are “macroized” to direct register access
anyway (either read/write or bit-set/bit-clear instructions used)
- Some registers do need special attention, ioctl usage brings kind-of
abstraction and transparency to an application code while still being
optimally compiled

Decoder Control Register (DECCR)

Base + £ 15 14 13 12 11 10 9 8 7 G 5 4 3 2 1 | 0
Read _ _

HIRZ | |HIE | HIF | HME REY | PH1|| XIRG | XIE | XIP | XNE||DIRG || DIE | WDE MODE

Wirrite N / SWIP

Reset 0 0 0 0 0 0 0 0 0 0 0 o o 0 0 | 0

. Clear-hy-write-one interrupt redquest flags

Exercise: Suppose you want to clear DIRQ bit only, while not modifying the rest of the
register. Also you must not clear the HIRQ and XIRQ bits.
What C or assembly statement will you use on 56F800E? solution on the next slide...

<&
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Decoder Control Register (DECCR)
Base + 50 15 14 13 12 11 10 9 8 T G 5 4 3 2 1 | 0
e

HIRQ | HIE | HIF | HME REV | PH1| | ®IRGQ [|XIE | XIP | XMNE||DIRQ || DIE | WDE MODE
Write h / SWIP

Reset 0 0 0 0 0 0 0 0 0 0 0 o 0 0 ICI|I:I

. Clear-hby-write—-one interrupt regquest flags

#define DECCR_DIRQ 0x0010
ArchlO_.Decoder0O.deccr

« All other bits get reset! ... Wrong!
|

2 7
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Decoder Control Register (DECCR)
Base + 50 15 14 13 12 11 10 9 8 T G 5 4 3 2 1 | 0
e

HIRQ | HIE | HIF | HME REV | PH1| | ®IRGQ [|XIE | XIP | XMNE||DIRQ || DIE | WDE MODE
Write h / SWIP

Reset 0 0 0 0 0 0 0 0 0 0 0 o 0 0 lIII|IZI

. Clear-hby-write—-one interrupt regquest flags

#define DECCR DIRQ 0x0010
ArchlO_.Decoder0O.deccr

C-language:
Archl10.DecoderO.deccr = DECCR _DIRQ;

S56F800E Assembler:
asm ( move.w #>16,X:0x00f180 );

« All other bits get reset! ... Wrong!
|
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| ow-level Drivers: Exercise

Decoder Control Register (DECCR)
Base + 50 15 14 13 12 11 10 9 8 T G 5 4 3 2 1 | 0
e

HIRQ | HIE | HIF | HME REV | PH1| | ®IRGQ [|XIE | XIP | XMNE||DIRQ || DIE | WDE MODE
Write h / SWIP

Reset 0 0 0 0 0 0 0 0 0 0 0 o 0 0 lIII|IZI

. Clear-hby-write—-one interrupt regquest flags

#define DECCR DIRQ 0x0010
ArchlO_.Decoder0O.deccr

C-language:
Archl0.DecoderO.deccr |= DECCR DIRQ;

S56F800E Assembler:
asm ( bfset #0x10,X:0x00f180 );

 XIRQ or HIRQ gets reset if they read as “1”
(i.e. when interrupt request is pending!)
|

2 7
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| ow-level Drivers: Exercise

Decoder Control Register (DECCR)

J—
Base + 50 15 14 13 12 11 10 9 8 T [: 5 4 3 2 1 | 0
Read . )

HIRQ | |HIE | HIF | HME REY | PH1| | XIRC (| XIE | XIP | XMNE||DIRG|| DIE | WDE MODE
Write h / SWIP
Reset 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 | 0

. Clear-hby-write—-one interrupt regquest flags

#define DECCR DIRQ 0x0010
#define DECCR_HIRQ 0x8000
#define DECCR XIRQ 0x0100
Archl0.Decoder0O.deccr

C-language:
Archl10.DecoderO.deccr &= ~(~(DECCR_DIRQ) &
(DECCR_HIRQ | DECCR_XIRQ));

56F800E Assembler:
asm ( bfclr #0x8100,X:0x00f180 );

2 7
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Decoder Control Register (DECCR)

| ow-level Drivers: Exercise

Base + 50 15 14 13 12 11 10 9 8 T G 5 4 3 2 1 | 0
Read ) _
HIRZ| JHIE | HIF | HME REY | PH1|| ®XIRQ [|XIE | XIP | XME||DIRG|| DIE | WDE MODE
Write / SWIP
Reset 0 0 0 0 0 0 0 o o 0 0 | 0

C-language:

. Clear-hby-write—-one interrupt regquest flags

#define DECCR DIRQ 0x0010
#define DECCR_HIRQ 0x8000
#define DECCR XIRQ 0x0100
Archl0.Decoder0O.deccr

Archl10.DecoderO.deccr &= ~(~(DECCR_DIRQ) &

(DECCR_HIRQ | DECCR_XIRQ));
56F800E Assembler:

asm ( bfclr #0x8100,X:0x00f180 );

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
ice names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.
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Better work with Quick Start and use
the“Clear Interrupt Request”
command:

ioctl(DEC_0,
DEC_INT_REQUEST_CLEAR,
DEC_DECCR_DIRQ);

<&
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Low-level Drivers: Highlights

» Low-level Drivers Highlights
- Full control over all processor resources
- Real-world application development know-how inside
= transparent solution to tricky register access
= higher abstraction and code readability without loosing performance
- Delivered as source code
- Fully tested and documented

<&
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Project Stationery
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o
Project Stationery

» Quick Start Project Stationery

» CodeWarrior concept of creating a new project
- CodeWarrior “clones” the project template and creates a
ready-to-use skeleton of a new application

- In Quick_Start, a dedicated project stationery exists for each
processor and evaluation board (EVB)

= Processors differ in memory w4090 B
layout, peripheral modules etc. Select project stationey

= For a given processor, more than s -
one EVB may exist, differing o MCeerass
iIn how the processor is connected - MCsFaAS

with external components G- MCSEF34ECE

= MCSEFE34EEVM
ol _/.pplication

i Standalone_C_application
[+ MChEF3347
e [ |
]9 I Cancel |
<&
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Project Stationery

» Quick Start Project Stationery
- Multiple Compiler configurations per project
= RAM-based debugging targets

= Standalone Flash-based (release) targets
= CPU Simulator target

. Start-up code, Board Initialization, Interrupt tables

- Linker Command Files

= Provide the linker with information about how to arrange
a C-code in memory

- Debugger Configuration Files
= Making the EVB ready for RAM-based debugging
= Making the EVB ready for Flash Programmer
= Memory description files

L 4
i ' > ™
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Graphical Configuration Tool

» Graphical Configuration Tool (GCT)

» A desktop application for MS Windows XP (W2000, NT)

- Used to edit the ANSI C-compatible application configuration header file
(typically appconfig.h for Quick_Start applications)

Uebig {sppco
e B8 e Sewrh frawt Duc W5 Flshhogmme i b

o I sppconfigh) - S0l BOUL Lraghica
Bl £t Yo Hedde teb
AhEE - -~ AQDANEIRsERR FHE(E- %@

Toge MCSEFR0NS OLLS Irgns Chrck.
S5 Cleck: 22000 MHz

v

%l Chocke 22000 MH; It edsation crcllatir |Lises ] Trivering [517 < 1 Ll weth factony wiskim
T FINGUT - Fackage and Pn 0wt Inform - i
¥

Clock. Ganatation
Trput equency. Prescaler; ‘Syatem clock soue: Core g

Bure [ o] [Pomcderouns 7] @MEE
IO freg.

Ctrl+F10 invoked GCT
opens the appconfig.h

f - PLLheg /1 - .::?I‘umm
or a current project ‘;,:';e__l“"":“' Brmans W
e | | DECS Inkemagts
Loas of bk 0 feawrsel EiiNass Pty
[Dinatie =0 [pizatied =]
Loas ofbock 1 fnef Loas of iference trves skt

T Lows ol selrseracs chock Inkrmagd matie

COP fwatchdog)
Trwoud o Timenue
I~ COP anable
e 3 [a0et sec 0P s i Modks
OO serece ke I C0P 5 in'Wak Mode

e

| | -

[l

Metrowerks CodeWarrior IDE appconfig.hfile A Graphical Configuration Tool
#include “appconfig.h” T—» | — Read & Write access to appconfig.h

#defines used to initialize peripherals

2 7
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Graphical Configuration Tool: appconfig.h

» Configuration File Example

& Lister - [C:\Program Files'Freescale',DSP56300E_Quick_Start r2.4'sample_applications', MCS6F - IEI|5|
Soubor  Editace  Mofnosti  Napovéda 22 %

#tifndef _ APPCONFIG_H
#idefine _ APPCOMFIG_H

* File generated by Graphical Configuration Tool Hon, 19/Jan/2089, 17:48:29

xS

fidefine HCS6F8BA6

#idefine EXTCLK S8@08808L

fidefine APPCFG_DFLTS_OMITTED 1

#idefine APPCFG_GCT_VERSION B8x82840082L

f*.

0ccs Configuration

Core frequency: 32 MHz

UCD frequency: 192 HHz

Loss of lock interrupt @: Disable

Loss of lock interrupt 1: Disable

Loss of reference clock Interrupt: Disable

COP operation: Disable

COP timeout: 8.19188 ms

COP Runs in Stop Hode: Disable

COP Runs in Wait Mode: Disable

COP Write Protect: Disable

Enable Loss of Clock COP: Disable
.xf
ftdefine OCCS_CTRL_IHIT 8x08820
fidefine OCCS_DIUBY_IHNIT Bx2888U
#tidefine OCCS_USE_FACTORY_TRIH 1
ftdefine COP_COPCTL_IHIT Bxpaaau

Al 2y
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Graphical Configuration Tool: appconfig.h

» GCT and the “appconfig.h” File
» A single macro constant per peripheral register
» Configuration summary comments

» Read / Write in GCT
- Enables manual editing of the appconfig.h file
- Copy & paste migrating to other CPUs
- GCT supports importing of module configuration within
a single project or between projects
» Private section in appconfig.h file
- Users put other global symbols & definitions here

- The file can be a real application configuration file
(not only the processor configuration)

L 4
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Graphical Configuration Tool

» Different Control Page for each Peripheral Module

demo_project {appconfig_t i i i =10 1[
File Edit Wew Module Help

FEE[¢=[T %% [@E 2
Target: MC5EFB037

575 Clock: 32000 MHz = Package view
IPBus Clg# 000 MHz e

|»

backage and Pin-Out Inform
Chip Clock Synthesis
Qtral Power & Ground

Voo o GRICAL-3 PN

==+ Module Configuration Page

GRIOAS (US|

= e

GPICAS (FAULTE

S6FE037 : “arioms (auLT, w2, oAty

W
Other Supply Ports ‘GPI0RS (FAULTZ. TA3, CET)

T4 ClawPaimt [ Timer A2

Clocks Summary

r i1

1 jle—»
¢ GRIODs VW EmTaLl o 2hons (EXTAL) | o | SProaeiTE2 cinkz) FAULTZ [ cMPBIR [ Timer A3
PIT 1 - Fenodic Tnkerval Timer 0 GFIO D5 ¥ CLKIN ] @AICDS (XTAL, CLKIN) o | oot s omizzy 10410 [ Tmer B2 [/ CMP & 1n2
[ FIT_1 - Periodic Tnterval Timer 1 = ~( ;| eporzmea Tamn M apio A1 ClTimer B3 WP B In2
[T FIT_2 - Periodic Interval Timer 2 Grio a7 [ RESET (oPi0AT) N DR g gg:g i}g ; ?mer g; ; ?mer ;‘12
= l_ GPIO - General Purpose IfO Ports RESET ¥/ -— 1 ; GFIOA1S (MOSH, TB3, TAZ) W epoatd [ T:m:: Bz T:m:: 23 [Tasp
[ GPIC_A - General Purpose IO Por GPIO B0 ¥ el GPIOBD (SELKD, S0L) ] _ -
[T GPIC_B - General Purpase [fC Par sroE ¥ aspol] R r——— o | DioBsisen cAanrk Tl Meross  TmscanTH [
: - GPIOE1 (BE0, S0A) —— X e
[T GPIO_C - General Purpose Jjo Por | GRIOBZF Timer 42 [ Paiuuioncbos ¥ Y I ] WIGPIOBS [ IMSCANRY
"I GPIO_D - General Purpose o por | GPI2B3 Timer szl | crosz pson e esrca) | 5 | smoe s couma my WGPoB1o [ITimerBo [ CMP & Output
I P - Pukse Width Modulator fuites ’E spioss psss. s esnc) | , [Tt cotra 'Ig croen ’[ TmerB1 [lemp B utput
=T CMP - Analog Comparatar — GPI0B1Z (CANTX)
[T CMP_A - Analog Comparator & GRIOB4 ¥ psrcz(| [Teeicss (55T a0 TAD, :mccz)]. 1 GRIDBI3 ([CANRX) Memoptz uscan Ry
™1 CMP_B - anzlon Comparator & gi:g Sg g FauLT 3T e a——— W oRI0Cn [ aNS 07 CMP & Ind
[ ADC - Analog-to-Digital Converter o e asp1 53] GPIOSS (TA1, FAULTS, CLIGN) | GRiocDANAT-ONAY) | W GRIOCT [ AN 1
I'_—'Il_ DAC - Digitak-to-Analog Converter Timer &0 GPICES (RXDD, SDA, CLKIN) | 4 i ‘m’ Worocz [ aNs 2/ v_REFH
H [ DAC_D - Digital-to-Analog Convert Ic 0 Timer B0 ) 1 R — Worocs [ ans 3w _REFL

GPIOBT (TXDD, SCL) GRIOCE (ANAZ VREFH)

o asciol” Timerat T L
 Tipact- Dég'talft‘u'mabg comvert : “arioca Az VREFL) Fomocs [Clamss  Cason
! R —
|§| [~ ©5CI - Queued Serial Cu.mmum:atn:!n I GRIO DB ¥ pacol |: P — rios R T Mopoca [ anas
H [T 5CI_0 - Queued Serial Communical GPIO D7 paci [ -— al 2 N J.‘ Worocio [ anse
[ 5CI_1 - Queued Serial Communical E i Mmoot [ansr
= GPICC4 (ANBD - CINB3)
[T GSPI - Queued Serial Peripheral Interf clkour @n TOH (SPI000) T WV GRIo G4 [ ANB O/ CMP B InG
f . . Atternate CLKIM (BS) I e —— ERI0CS (ANST)
[ SPI_0 - Serisl Peripheral Interface Primary CLKIN (561 [ oo | 1 e . Morocs [ anai
["] SPI_t - Serisl Peripheral Interface TeK (eP1002) § | Zi0cs iAnez, VREFH) Wepocs  [aNB 2w _REFH
[ 1IC - Infer-Inteqrated Circuit Tnterface ITAGECNCE Port W D — oo 1 , | eeosrenss veery Worocr [T aNB 3w _REFL
03) oo
-1 MSCAN - Matarola Scallable CAM Madu eRoD0-30 | 1 3 | EPont2 e, maon) M opociz [aNE 4
[T FMSTR - FreeMaster Software Driver 3 | SPestHsanasT — Moeroctz Canes
Unrecognized Definitions Momocts Clanes

Warocis TaneT

r Shared Pins Status lcons

configured for module use (click to fix).
ired pins are configured for module use (click to fix)
pins are configured for module use.

Pe ri p h e ral M O d u I eS Tre e ) shared. All pins are hardwirsd to the module |
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Graphical Configuration Tool

» Direct Register Value View (two-way editing)

«* demo_project {appconl i Graphical Configuration Tool -|E||5|
File Edit Y“iew Module Help

FEHE|E>t § %|m 2

T arget: MCSEF8037 i~ General Setting: Clock on GPID Peripheral Pins

SYS Clack:  32.000 MHz Wait dizable OnCE clock to processor core [~ 2w System Clock on GRIOAD SIM_COMROL: 0x0000

IPBus Clack:  32.000 MH= |Wan enabled j |Enab\ed when core TAP enabled j [ 2u Spstem Clock on GPIOAT SIM_CLKOSR: (140020
= FINOUT - Package and Fin-out Inform Stop disable CLEOUT mods I” System Cllock on GRIDAZ Lyl CONTROL: %0000

¥ GNCCS - On-Chip Clack Synthesis [Stap enabid =] [aio = ™ Decillator Clock on GRIDAZ !

~[W 5Y5 - System Support Contral - GPIO pins can be also SIM_GP3AD: 00000
I INTC - Interrupt Controler EEKOTRSlociion fi i d h

- = contigured here SIM_GPSAT: (00000
T G - fuad Timer ISystEm Clock. J

= QT_A - Quad Timer & SIM_GPSBO: 00000

I QT_B- Quad Timer & i~ Peripheral Clock Enable (PCEl————————— [ Modules Enabled in STOP Mode (SD)——————————— SIM_GPSB1: 0x0000
EHIE PIT - Periodic Interval Tmer [T sP0 [T ATO [ TMRAD [ TMRBO [T sPl0 [ FITO [ TMRAQD I TMRBO SIM_GPSCD 00000
- PIT_O - Periodic Interval Timer 0 - . "
- ) : CsP1 T AT T TMRAT [ TMRE1 TSP T AT1 [ TMRAT [ TMRE1
{1 PIT_1 - Periodic Interval Timer £ soo [ RTZ [ OTMRAZ [ TMRBZ [soo ATz [ TMRAZ [ TMRB2 SRR 040000
l_'"GrPIgITf'pET‘:d'C I”te;"g‘g'mterz [Csc1 T PwM [~ TMRAS [~ TMRB3 [“ sl C PwM [~ TMRAZ I~ TMR B3 5IM_PCE: 00000
- G';IOETTZE:::IS:W’ ns:ruso we| | 25 apc T oMPa [ paco [Fi2c [ a4pc [ oMPa [ DaCO S FET T
I GPIO_E - General P ’ o P CICMPE T DAL CICMPB T DACT -
B - General Purpase 1fO Por SIM_PROT: 00000
" F gg;g—; - genera: Eurpuse gg gor — Pt Intemal Peripheral Source Select (IPS]—————— — DAL and Timer Intemal Peripheral Source Select IPS])— SIM SD0 00000
'_Lr - aeneral Furpose or = .
-~ PWM - Pulse Width Modulator PSRCO:  [ADC Sample O resul HLMT/LLMT =] Timer&1:  [Timer &1 pin | SIM_SD1: 040000
=T CMP - Analog Comparator FECSh -
. put pin . I—l 1 l—
-7 CMP_8, - Anslog Comparator £, BSACT: e 40 outout Timer A2: Timer 42 pin x e SIM_IPSI: 00002
- T cMP_B - Analog Comparator B PSRCZ H i e A3 IT\mel A3 pin j SIM_IFS1: (0x0000
ADC - Analog-to-Digital Converter X l—
[T DAC - Digital-to-Analog Converter FAULTT: DACOSYNE: [FIT 0 output | SIM_IPS2: 00000
- I|: DAC_0- Digita:-tu-Ana:ug Convert FaULT2: IFALILT2 input pir j DACT SYNC: [PIT 0 autput -
-7 DAC_1 - Digital-to-Analog Convert

T gscI - Queued Serial Communication 1
I s01_0- Queued Serial Communical
™1 SC1_1L - Queued Serial Communical I™ Timer & clock sourced from HS_PERF [3x System Clock) PEE. SO and PCR registers protection:

I™ Q5PL - Queusd Serial Peripheral Interf | | [~ Timer B clack sourced from HS_PERF (3% System Clock) | Registers not protected =l

~IT] SP1_0 - Serial Peripheral Interface I~ PiM clock sourced from HS_PERF (3x System Clock)

-7 SPI_L - Serial Peripheral Interface I~ IIC clack sourced fram H5_PERF (3% System Clack] Feg " |
I IIC - Inker-Integrated Circuit Interface I egisters not pratects

T MSCAN - Matarola Scallsble CAM Modu | — 1] Irtermup
[T FMSTR - FreeMaster Software Driver ISR Mame:

Priorit
7] Unrecognized Defintions I” Low vokage 2.7v l— I_ﬁ
I Low volkage 2.2v Disabled ¥

— Peripheral Clock Select [PCR)————————— ~"ite-Protect the System Configuration

IPS registers and all periph. ping configuration:
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Graphical Configuration Tool

» Configuration Conflict Warnings

lemo_project {appconfig_8037.h) - 56F80 Graphical Configuration Tool = | Ellﬂ
File Edit W¥iew Module Help
ERHE e %% @2
Taiget: MCSEFE037 i~ General Setting Clack on GPIO Peripheral Pins =
575 Clock:  32.000kHz “w'ait dizable OnCE clock to processor core I~ 3x System Clock on GPIOAD
IPBug Clock:  32.000 MHz IWait enabled j IEnahIed when core TAP enabled j I~ 2x Spstem Clack on GRIDAT
[ PIMOUT - Package and Pin-Out Inft = Stop dizable CLEOUT mode: I System Cllack on GRIDA2
- [W] OCCS - on-Chip Clack Synthesis ISlUD ervablecl -1 [nin = | I Dscillator Clock on GRIOA3
[ S¥S - System Support Contral CLKOUT @ Warning detail GPIO pins can be dsa
[ INTE - Interrupt Contraler configured here
|:_:||— QT - Quad Timer IS.VS[EI“ Cl I;f!odgllledPIT_D is configured For use but its peripheral clack is
I QT_A- Quad Timer & IanlE
T QT_B - Quad Timer B - Peripheral Elocq AFEIFCE | [ Modules Enabled in 5TOF Mode [SD)——————————
EFRE FIT- Feriodic Interal Timer I sPn I [~ TMR A0 [~ TMREBO [P0 [T ATO [ TMRAD [ TMRBO
] PIT_0 - Periodic Interval Timer I sP1 [ RT1 [ TMRAT [ TMRET [ sP1 [ PT1 [ TMRAT [ TMRET
[ prrt 'Per!°:!° I”te“’a: Timer Csoo T RT2 [ TMRAZ [ TMREZ [Csoo T RT2 [ TMRAZ [ TMREZ
! FHT e el et I so1 T PwM [ TMRA3 [ TMRES I so1 T PwM [ TMRA3 [ TMRES
2l fflii;lgefrzp“rmfs 1o PD:’; [Ci2c [ #DC [ CMPA [ DACD [C12c [~ #pC [ CMPA [ DACD
_A - General Purpnse
CMP B CMP B
[T GPIO_E - General Purpose Ij0 u I~ DACT u I~ DACT
I GPIO_C - General Purpose I,I'O_ i PM Internal Peripheral Source Select IPS]—— [~ DAL and Timer Intemal Peripheral Source Select [IPS]— e
[T GPIO_D - General Purpose Ij0
[T P4 - Pulse 'Width Madulakar PSACD:  [ADC Sample 0 resull HLMTALLMT = | Tirner &1: [ Tirner 1 pin =]
[T CMP - Analog Comparator _ - - ) _ - -
I CMP_# - Analag Comparatar & PSRC1: IPSCST input pin j Timer A2: |T|mer A2 pin j
[7I CMP_E - Analog Comparator B PSRC2:  [PSCS2input pin | Timer 43 | Timer A3 pin |
[ ADC - Analog-to-Digital Converter - -
I~ DAC - Digita-to-Analog Corverter FaULT IFAULH input pin j DACD §YNC: IF'” 0 output j
k [T DAC_D - Digitakto-Analag Cnl:\ ||| FauLT2 [FAULT 2 input pin =l DACT SYNC: [FIT 0 output =l r
-
Madule | “Warning bext
SY'S Madule PIT_is configured for use but its peripheral clock is disabled
< |
™ Show warrings even for nonvincluded modules
NUM -2
<
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» Processor Expert Demo
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o
What is Processor Expert?

A rapid application design tool with ...

» Graphical User Interface which allows an application to be specified by the
functionality needed

» Automatic code generator which creates tested, optimized C code tuned to
the application needs and selected Freescale DSC

» Built-in knowledgebase, which immediately flags resource conflicts and
incorrect settings

Creating...

» Hardware Abstraction Layer (HAL) — hardware-dependent, low-level drivers
with a known application programming interface (API)

Benefits

» Eases migration between Freescale devices
» Designers don’t have to be intimately familiar with every page of a specification
» Errors are caught early in design cycle; therefore, designers get to market
faster with higher quality product
]
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CodeWarrior / Processor Expert Support

» Processor Expert is integrated into the CodeWarrior tool suite with
support for
» CodeWarrior Development Studio for 56800e Digital Signall
Controllers (DSC)
- 56800: 5680x, 5682x, 5685x
- 56800e: 56801x, 56802x, 56803%, 5681xX, 5683XX

C 4
} P SC 4
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or f I ™
names are ] i i L 4 r eesca te

the property of their respective owners. © Freescale Semiconductor, Inc. 2009. 48 T T emicon ductor



What is an Embedded Bean?

» Embedded Beans are software components, which encapsulate the
Initialization and functionality of an embedded system’s basic
elements

- CPU core

CPU on-chip peripherals

Stand-alone peripherals

Virtual devices

Pure software algorithms

» Embedded Beans provide a hardware
abstraction layer (HAL), which eases
migration between devices
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Silicon Selection

» You can access the knowledgebase in Processor Expert to find
Freescale silicon that will meet your application needs

- Select CPU Parameters Overview in the Processor Expert > View menu.

CPU Query

Producer: MNumber of pins: Miniral Rk size:
Jal =l [10 to [30 [

Farnily: Minimal number of |0 ports: Minimal ROM gize:
[ai =l |2 |

Clock: [MHz] Iinimal number of timers: Minimal EPROM size:

Dwal clock: [kHz]

|5

Min.num. of compare/capture regs:

Idinimal FLASH size:

Operating temperature; [C]

Minimal number of /D channels:

Finimal OTP size:

|20 ta [100

Power supply: [+]

E

Mirirnal nurnber of serial channels:

E]

Minimal nurmber of CAN channels:

sk | v |

Mote: Memory sizes are in minimal
addreszable unitz [bytes, words]

[~ ‘watchdog required

x Lancel |

? Help

. CPU Parameters Overview, #CPL.

=10lx]

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2009.

CPU type producer | Family | clock dual clock temperature | Hpins I H#I0 ports I Htimers I #4./0 I Hzenial I HCAN I -
MCI5085L16YT Freescale :HCS08 Oto 40 MHz | 25to 41.66 kHz -40t0 105°C |28 32216 5184 161 1A 1]
MCIS085L1EMT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -401t0125°C | 28 32218 BA8M 184 1A a
MCIS085LEVT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 28 32218 BA8M 184 1A a
MCIS085LEMT. Freescale HCS08 Oto 40MHz  25to 41.66 kHz -40t0 125°C |28 32218 BA8M 1B 1A 1]
MCIS085L1EVTL Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 20 3612 BABM 1241 1A a
MCIS085L1EMTL Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0125°C |20 3612 BABM 1241 1A a
MCIS085LEMTL Freescale HCS08 0to 40MHz | 25to 41.66 kHz -40t0 105°C |20 3642 BABM 124 1A a
Freescale HCS08 Oto40MHz 25 to 41.66 kHz -40t0 125°C |20 316412584 121 1A 0
Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0125°C |20 3189 B/2044 1241 1A a
Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0125°C 16 3149 B/2044 811 1A a
Freescale HCS08 Otod0MHz  25to 41.66 kHz -40t0125°C |20 31648 B/20M4 1241 1A 1]
Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0125°C 16 324 62044 811 1A a
MCISOBELIAT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 28 32218 B/248 164 1A a
MCISOBEL32MT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -401t0 125°C |28 3218 B24% 18 1A 1]
MCIS0BEL1EYT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 28 32218 B/248 164 1A a
MCISOBEL1EMT Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -401t0125°C | 28 32218 B/248 164 1A a
MCISOBEL32VTL Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 20 3IM6A2 BA248 1241 1A a
MCISOBELI2MTL Freescale HCS08 Oto40MHz 2510 41.66 kHz -40t0125°C |20 316412 5248 121 1A 1]
MCISOBEL1EVTL Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0 105°C | 20 3IM6A2 BA248 1241 1A a
MCISOBEL1EMTL Freescale HCS08 Oto 40MHz | 25to 41.66 kHz -40t0125°C |20 3IM6A2 BA248 1241 1A a
MCESHCI0BACTEYDRE |Fresscale HCO8 |Oto32MHz  3to32MHz 40t 105°C |28 42606 B/248 101 1A 1]
MCEEHCI080CT1EMDRE | Freescale HCOS |Oto 32 MHz |3to32MHz  -40t0125°C |28 4/26/6  |B/246 101 1A a
MCESHCI0BOCEYDRE |Freescale HCO8 |0to32MHz (3to32 MHz  (-40t0105°C |28 4/26/6  |B/246 1101 1A 1] hd
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Silicon Evaluation

» You can use Target CPU rZTarget CPU [Cpu:MCF51QE128LQFP64] -JoEd
Window to evaluate silicon

. Displays selected target ® TJ TNy
microcontroller with its = B
peripherals and pins - =

. Displays current resource = @i
usage by selected beans = -
(i.e. peripherals, pins) O =

- Data directions of single pins Y —
are indicated by blue arrows —
when configured by a bean -

- Pins associated with a
peripheral are highlighted when
mouse hovers Over a‘ perlpheral 56 FTGZ2_ADR1S FTGZ ADF18 (none) General purpose |0, Port G, bit 2;

- Help is available for pins and
peripherals by moving the
mouse over the item _
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Agenda
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Processor Expert LIVE DEMO

» TIMER/LED CODE GENERATED FROM SCRATCH

. Stationery selected from Processor Expert repertoire
- Beans added for LED and TIMER

- LED Method dragged-and-dropped into TIMER EVENT
« Code built and run
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Q&A

» Thank you for attending this presentation. We’ll now take a few
moments for the audience’s questions and then we’ll begin the
guestion and answer session.
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