FreeMASTER Lab

Lab

FreeMASTER Serial Communication Driver

Introduction

FreeMASTER Serial Communication Driver is an embedded-side software driver which
implements the serial communication protocol between the embedded application and the host
PC over USB.

The USB CDC bridge enables replacing RS232 with USB. (See MC56F8006_serial_lab)

Installation of FreeMASTER Serial Communication Driver
e Download the driver from freescale.com by searching for FMASTERSCIDRV.
o You must accept the terms of a licence agreement before installation.

¢ Run the downloaded file “FMASTERSCIDRV.exe” to install the driver on your system

ju} Jevi v 325 1. 316/2006 @R
EMASTERSCIDRY Device Drivers exe 432 1.0 31612006

FreeMASTER Serial Communication Driver for
HCO08, HCS08, HCS12, HCS 12X, 56FB00/E,
MPC500/5500....

o The default installation location is “C:\Program Files\Freescale\FreeMASTER Serial
Communication”

Hint: The latest FreeMASTER application is also available from the same download page

Copy FreeMASTER Serial Communication Driver Files into Your Project
e Create a new folder “freemaster_src” in a root of your Code Warrior project
e Copy driver files into your project:
o Open “c:\Program Files\Freescale\FreeMASTER Serial Communication folder”
o Copy folder “src_common® to your CW project “{Project}\freemaster_src”

o Open “c:\Program Files\Freescale\FreeMASTER Serial Communication\src_platforms”
folder

o Copy folder “56F8xxx” to your CW project “{Project}\freemaster_src”
o Rename file “freemaster_cfg.h.example” in “56F8xxx” folder to “freemaster_cfg.h”

Hint: Make sure you also have installed the latest Freemaster application on you PC
before continuing
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e Create/Open MC56F8006 project

Create “freemaster_drv” Group in Your Project

e Create a new group “freemaster_drv” in your project “Files tree”

e Add folders “src_common* and “56F8xxx” to the new group

<
freemaster_example_mcp I

[ % smm pROM=RAM By @5 e

Files |Link Drderl Targetsl ProcessorExpertI
% | Fie | Code | Data ¥ |
#{_3 suppart 23K, S =l
#{_] Generated Code 295 2+ =
[#{_7 Project Settings ] 0o =
[#{Z7 Startup Code B3 0 =
Uszer Modules 3 0« =
¥ (21423 freemaster_dry 0 0+ =
@[S 5EF Sk 0 0+ =
o[l freemasterh 0 0 =
'3 -l freemasterSEFSxm o ] 0 =
-l freemaster_SEF 3w h ] 0o =
-l freemaster_cfgh ] 0o =
@ 0 ) readmetst nfa nta =
¥ S sre_common 1] 0« =
W -l freemaster_appemd.c 0 0 =
-l freemaster_private.h 0 0 =l
W -l freemaster_protocol.c 0 0 =
-l freemaster_protocol b 0 0 =l
'3 -l freemaster_rec.c ] 0 =
W -l freemaster_scope.c 0 0 =
W -l freemaster_serial.c 0 0 =
'3 -l freemaster_tsa.c ] 0 =
\ - freemaster_tsah 0 0 =
H{Jloc 0 0 =l

Add SCI Peripheral Bean into Your Project

e Go to Processor Expert pane

e Right-click on “Beans” in a list and select “Add Bean(s)...” from the context menu. Bean

selector window will open

e Select “On-Chip Prph” pane and expand 56F8006_32_LQFP processor group

e |ocate “Serial channel:SCI” in the expanded list and click on Init_SCI peripheral bean

.. Bean Selector

Categories  OreChip Prph |Alphabet| Assistantl Guick help >

(= 1/0 port: GRIOF

= 12c

= PGAD

= PGAT

(= Program_Flash

EE Serial channel: 5C1
g @ Aszpnchrobd aster
g @ AzpnchroSernial
g @ AzpnchroSlave
§ ) N

& PESL
= Serial channel: SPI
&= Timer: PDB

|

acd | [ AddtClose | Ciose |

Fitter: | Licensed
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FreeMASTER Lab

Configure SCI Bean

e Configure Init_SCI Bean as follows:
o Baud rate divisor = 208 ~ 9600Bd

o RxD pin = GPIOB6
o TxD pin = GPIOB7

o Enable peripheral clock = yes

o Enable SCI Transmitter = yes

o Enable SCI receiver = yes

Configure SCI Interrupts

e Switch to ProcessorExpert pane

e Open SCI peripheral bean “Init_SCI”

e In interrupts section, configure module

interrupts as follows:

o Receiver full: Enabled

o ISR name: FMSTR_Isr

o Receiver error: Enabled
o ISR name: FMSTR_Isr

o Transmitter idle: Disabled
o ISR name: N/A

o Transmitter empty: Enabled

o ISR name: FMSTR_Isr

Configure CPU Interrupts

e Switch to ProcessorExpert pane
e Open CPU:MC56F8006 Bean

e Set Initialization priority to “interrupts disabled”

Bean Inspector SCI1:Init_SCI

Bean ltems Vigibiity Help < >

Properties |Methods| Eventsl Comment

+ | Bean name SCh
+ | Device SCI -
E| Settings
HE| Clock setting
H E| SCI clock rate Auto select -
+| Baud rate divisor 208
H+"| Fractional baud rate divizor 1]
Hlv| SCI baud rate 9615.384615 Bd
r|H| Loop mode Dizabled
H« | LIN slave mode Disabled
F|+’| Data format 8 btz -
Fle | wake up b idle line -
Fle| Polarity normal -
Fle | Parity none -
Fl#"| SCI in Wwait mode Enabled
Hl« | Tw FIFO W atermark 1]
H«"| Rx FIFD 'watermark. 1]
“|«"| FIFO enable Disabled
El| Pins
Hv| RxD pin GPIOBE &MAa13 S04 Rl | Al
Fle| BxD pin zignal
Flv| oD pin GPIOB7_&Ma11_SCL_THE - |Al
Hle| TxD pin signal
El| Interrup
HE| Receiver full
Fle | Interrupt IMT_SCI_Rw_Full_ Ower_Ermrar
Fl« | Receiver full interrupt Enabled
Fle | Interrupt priority medium priority -
“le| ISR name FMSTR_lsr
HE| Receiver emor
Fle | Interrupt IMT_SCI_Rw_Full Ower_Ermrar
Fl«’ | Receiver emor intermpt Enabled
Fle | Interrupt priority medium priority -
“le| ISR name FMSTR_lsr
HE| Transmitter pl
Fle | Interrupt INT_SCI_Tx Empty_[dle
Fle| Tranzmitter idle interrupt Dizabled
Fle | Interrupt priority medium priority -
H« | ISR name
LB Transmitter ready
Fle | Interrupt INT_SCI_Tx Empty_[dle
Fle| Tranzmitter empty interrupt Enabled
Fle | Interrupt priority medium priority -
“le| ISR name FMSTR_lsr

e Interrupts must be disabled before FreeMASTER driver initialization is finished

ean Inspector Cpu:MC56FB006_32_ LOFP

Bean ltems Vigibity Help < >

Properties |Methods| Eventsl Build optionsl Used | Eommentl

=10l x|

View Regs »

. |+| Bean name Cpu
«'| CPU type MC5EFB006_32_LOFP -
E| Clock settings

Ozcillator frequency [MHz]

a8

8 MHz

s
+| Clock source

On-chip relaxation oscillator - -

+*| Low power ozcillator

Disabled

./| Initialization priority
| Saturation mode

interupts dizabled
Disabled
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Configure FreeMASTER Serial Driver, Part 1

e Open freemaster_cfg.h file.

e Select short interrupt-based communication #define FMSTR_SHORT_INTR 1
#define FNSTR_LONG_INTR /+ complete message processing in interrupt =/

]
#define FMSTR_SHORT_INTR 1 /% SCI FIFO-queuing done in interrupt =/
#define FMSTR_POLL_DRIVEN @ /# no interrupt needed, polling only =/

Configure SCI Interrupts
e Configure Communication Interface (SCI or JTAG)

o Important: For SCI add the following line into the SCI config section #define FMSTR_USE_
SCI 1

o Set correct SCI base address (for MC56F8006 = 0xFOEOQ) #define FMSTR_SCI_BASE
0xFOEOQ

+ Select communication interface (SCI or JTAG)

/
#define FMSTR_USE_SCI 1
#define FMSTR_SCI_BASE BxFOE@ /+ base address of SCI_B register space on S6FBBEE =/
F# BBFBxxx only:  JTAG communication =/
#define FMSTR_USE_JTAG @ /% 56FBuxx: use JTAG interface instead of SCI =/
#define FMSTR_USE_JTAG_THFIX 1 ## BBFBxxx: use SW workaround for JTAG TDF bug +
Configure FreeMASTER Serial Driver, Part 2
e Decrease recorder buffer size to 100 bytes
o #define FMSTR_REC_BUFF_SIZE 100 /* built-in buffer size */
e Disable "put buffer in "fardata" section"
o #define FMSTR_REC_FARBUFF 0
/% built-in recorder buffer (use when FHSTR_REC_OWNBUFF is @) =/

#define FMSTR_REC_BUFF_SIZE 188 /+ built-in buffer size =/
#define FMSTR_REC_FAREUFF @ ## BBFBxxx: put buffer in "fardata" section #/

¢ Disable target-side addressing feature
o #define FMSTR_USE_TSA 0 /* enable TSA functionality */

# Target-side address translation (TSA)

/
#define FMSTR_USE_TSA ] /+ enable TS& functionality =/
#define FMSTR_USE_TSA_SAFETY 1 /¢ enable access to TSA wariables only =/
#define FMSTR_USE_TSA_INROM @ A+ TSh tables declared as const (put to ROM) =/

Add FreeMASTER Driver Initialization to a User Code
¢ To finish FreeMASTER serial driver, it must be initialized in a user code

e Add following lines to the user main:

o]

Add #include "freemaster.h“ to an include section of your main application c-file

o

Call FMSTR_Init() routine. The routine must be called before CPU interrupts are enabled
Enable CPU interrupts. Call Cpu_Enablelnt() CPU PE method

Add FreeMASTER polling function FMSTR_Poll() to a periodically called section of your
code (background/idle loop)

o]

o
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FreeMASTER Lab

FreeMASTER Driver Initialization Example
#include "I0_Map.h"

## include FreeMASTER Serial Driver functions =/
#include "freemaster . h”

void main(void)
/= Write your local variable definition here =/
Ffe#+ Processor Expert internal initialization. DON'T REMOYE THIS CODE!!! ==/
PE_low_level_init(};

F#¢+ End of Processor Expert internal initialization. #eg/

¢ initialize FreeMASTER #/
FHSTR_Init(};

/# Enable CPU Interrupts =/
Cpu_EnableInt(};

/= Write your code here =/
for(ii) 4

## Call FreeMA&STER polling function =/
FHSTR_Poll();
¥

¥

/= END freemaster_example =/
FE]

%

%

FreeMASTER Communication Polling Mode vs. Interrupts Only
* FreeMASTER driver can run in three different modes:
o Completely Interrupt-Driven (FMSTR_LONG_INTR = 1) - Both the SCI communication and
the FreeMASTER protocol decoding and execution is done in the FMSTR_Isr interrupt
service routine.

o Mixed Interrupt and Polling Modes (FMSTR_SHORT_INTR = 1) - The raw SCI
communication is handled by the FMSTR_lIsr interrupt service routine, while the protocol
decoding and execution is handled in the FMSTR_Poll routine. The user typically calls the
FMSTR_Poll during the idle time in the application “main loop.”

o Completely Poll-Driven (FMSTR_POLL_DRIVEN = 1) - Both the SCI communication and
the FreeMASTER protocol execution is done in the FMSTR_Poll routine. No interrupts are
needed, the FMSTR_Isr code compiles to an empty function.

e |t is recommended to use either a Mixed Interrupt, Polling mode or Completely Poll-Driven
mode of communication

e The above modes of communication apply to both SCI and JTAG interfaces

FreeMASTER Serial Communication Driver User’s Manual

e For more details on the FreeMASTER Serial Communication Driver, please refer to
“FreeMASTER Serial Communication Driver User’s Manual,” which is copied to your PC at
the driver install process

¢ |t can be located here in MS Windows Start Menu:

o Start->Programs->Freescale->FreeMASTER Serial Communication->User Manual
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How to Run the FreeMASTER demo on MC56F8006DEMO

If you have installed the CDC bridge:

¢ You have a com port dedicated to the SCI on the MC56F8006DEMO card when you configure
RX_EN and TX_EN with jumpers connecting Berg pins 1 and 2

e When you run PCMASTER, configure it for this com port, then make sure the stop button is
not depressed

To keep a different image in the S08JM60

e In this case the COM port will not be generally available to your PC, but only to
particular applications

¢ In this case, to use the serial communications ability of FreeMASTER, populate the RS232
circuits on the MC56F8006DEMO card and use the RS232 COM port on your PC if so
equipped

e Otherwise there is a JTAG-based communication method using polling that will function on
the board documented in the freeMASTER documentation

Freemaster Demo

e Open and run the project in the FreeMASTER demo using CW for DSC 8.2.3. Once the
code is loaded, you can kill thread, close project, close CodeWarrior and power cycle
MC56F8006DEMO.

Name = | size | Type | Date Modified |
Chffresmaster_demo File Folder 11/15/2006 2:56 PV

[ Skationery [ File Folder 11/15/2008 2:56 P11
EFrASTERSCIDRY. exe 4,326K8  Application 11/15/2008 10:00 PM
EFrmasTERSW exe 9,788 K8 Application 11/15/2008 10:03 PM
B\ resMASTER Serial Driver Inkegration.ppt 1,321 KB Microsoft PowerPoi...  11/14/2008 11:38 AM
Dfreemaster_demo.zip 207K8 WinZip File 11/14/2008 11:38 AM
2] Wew Text Document.bxt 2KB  Text Document 111412008 11:39 AM
D stationery.zip 379KB WinZip File 11/14/2008 11:38 AM

Run the FreeMASTER Application on Your PC

e You will find a file with a .pmp extension in the CodeWarrior project directory just visited

e Open this file with the FreeMASTER application

e Configure it for the correct com port

e Make sure a connection is made from the board to your PC for the com port (USB or RS232)

e [f the Stop button in the FreeMASTER application window is depressed, click it to turn off the
“Stop” state

e Observe the updating variables
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FreeMASTER Lab

If USB com port seems to not work, disable/enable it and try again

CI computer Management ]

=] Fle Action  Wisw

window  Help

=10lx|
=181 %]

el =

Computer Management (Local)
=i System Todls
{e) Event Viewer

Shared Folders
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Update Driver,

Uninstall

Stan for hardware changes

Disables the selected device,

Properties

The updating variable will be visible in real time
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1 DEC 1000
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var32inc 100 DEC 1000
varg 0 DEC 1000

Click on Demo Scope to see the real-time scope
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Click on Demo Recorder to see Exacting Recorder
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Recorder vs. Scope

e The recorder captures more detail but is only intended to be occasionally sent to a host PC
This allows more time resolution in the images that are sent.

e The scope captures real-time data, sending it all to the host PC, but to avoid swamping the
com link, only sends coarse time resolution data.

* For power conversion debug, both can be useful at different times.
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