TWR56F8400 BLDC Motor Control with
Hall Sensor Lab

1, Run the BLDC Motor demo with a Graphical
FreeMaster Interface

This lab shows how to run a BLDC motor with hall-effect sensor, which is a basic BLDC
motor control application controlled by two buttons (SW1 and SW2) and/or FreeMaster
graphical interface.

TWR56F8400 BLDC motor control with hall sensor lab illustrates:
- Simple MC56F84789 motor control application

- How to configure Cyclic ADC, eFlexPWM, XBar, QuadTimer, GPIO, HSCMP, 6-bit DAC,
and SCI peripherals for a basic motor control application

- How to implement FreeMaster driver with PE components
- How to implement PI controller with PE components
- How to use XBAR to synchronize ADC sampling with PWM trigger output

- How to configure synchronization among eFlexPWM sub-modules with sub-module0
as master

- How to use PE component events for hall sensor edge detection, button status
detection and speed control interrupt timer

- ADC channels offset calibration at start-up process
- Usage of HSCMP and 6-bit DAC for over-current fault protection

- Advanced features of FreeMaster — recorder, scope, watch window and graphical
control interface to monitor motor variables and control motor status

If connected via FreeMaster, speed, voltage, motor current and work status can be
observed.

As well the following parameters can also be set:
- Desired motor speed by clicking on speed gauge

- Motor current limit by clicking on motor current gauge. By default the limit is set to
0.5 amps

- Write a “1” to value field of FAULTCLR variable to clear all application fault flags when
there is any application fault occurred



This demo requires APMOTOR56F8000e motor control board (not delivered together
with TWR-MC56F8400 tower system module)

2, Demo Setup

2.1 TWR-MC56F8400 Board

J7 — place a shunt onto 1-2 position to supply 3.3V from APMOTOR56F8000e board

J4 — place a shunt onto 2-3 position so that IRQ1 button (SW1) is connected to GPIOF6
J5 — place a shunt onto 2-3 position so that IRQO button (SW2) is connected to GPIOF7

J8 — place a shunt onto 2-3 position so that RXDO (GPIOF8) is connected to JM60
(OSITAG) TXD1 pin

J9 — place a shunt onto 2-3 position so that TXDO (GPIOC2) is connected to JM60
(OSJTAG) RXD1 pin

2.2 APMOTOR56F8000e Motor Control Board

JG1 - place all three jumpers onto position of HALL

Plug TWR-MC56F8400 40-pin MOTOR J501 Connector into P1 40-pin header on
APMOTOR56F8000e board with aligning pinl from the P1 connector on the
APMOTOR56F8000e motor control board with pinl of the MOTOR J501 connector on
the TWR-MC56F8400.

Connect P2 on APMOTOR56F8000e to 9V DC input for system power.

Note: the input is used directly as the motor DC bus voltage, so please use 9V input from
damaging motor.

The APMOTOR56F8000e board will power the TWR-MC56F8400 board when the two
boards are plugged together.

Note: don’t use the power jack on the TWR-MC56F8400 board for this demo.

2.3 Application User’s Control Interface

Motor can be controlled from buttons on TWR-MC56F8400 board (SW1 and SW2),
or/and FreeMaster (preferred).

Possible application faults: over-current, over-voltage, and under-voltage. In order to
identify a source of application fault, please use FreeMaster tool, which communicates
with the target TWR-MC56F8400 via serial communication interface (SCIO).

Note: make sure that FreeMaster is installed on your PC before opening the FreeMaster
project, and JM60 OSJTAG driver is installed before setting up the connection between
FreeMaster and TWR-MC56F8400 target board.



2.4 Download Code into Target

Launch CodeWarrior v10.2, open “TWR56F84789_BLDC_HALL\.project” through drag &
drop or “Import...” command in “File” menu.

1, Plug APMOTOR56F8000e board with TWR-MC56F8400 board together
2, Power APMOTOR56F8000e board

3, Plug USB cable to mini-B USB connector

4, Plug USB cable into one of free USB ports in your PC

5, Click project tree of CodeWarrior project window to enable selection, then click the
hammer icon of “build” command (blue circle in Fig.1) to build demo project
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Fig.1 CodeWarrior Project for building

6, When project is built, click the down arrow beside of bug icon (red circle in Fig.2) to
pop the pull-down menu of debug, then select “Debug Configurations...” command. In
debug configurations interface, select

“TWR56F84789 BLDC_HALL MC56F84789 Internal _PFlash_SDM_OSJTAG” option
under CodeWarrior Download item, then click “Debug” button (red circle in Fig.3) to
download project goal file, then enter debug mode after a few seconds, and stop at the
main function entry point. Then either click on a green “Resume” arrow (red circle in
Fig.4) once more to start running the application code or use step-by-step debug

buttons to trace the application code (shown in Fig.4). Here suggest running the code
for following FreeMaster connection.
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Fig.4 CodeWarrior Project for debug mode
2.5 Setup Connection between FreeMaster and Target

1, Open FreeMaster project of “BLDC Motor Control Demo with Hall Sensor” by double-
clicking on freemaster.pmp in freemaster folder of “CodeWarrior Projects” tab of the
CodeWarrior project window (blue circle in Fig.5). Alternatively the FreeMaster project
file can be also opened directly from {Project}\freemaster\freemaster.pmp.
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Fig.5 Launch FreeMaster Project

2, In order to enable FreeMaster communication, MC9S08JM60 MCU has to be
configured to operate as SCI to USB bridge.

A virtual COM port number can be identified in MS Windows Device Manager, which is
labeled with “OSBDM/OSJTAG — CDC Serial Port (http://www.pemicro.com/osbdm)”.
Remember this port number to be used in FreeMaster communication setting options.

Note: the virtual COM port number can be different with the one (the virtual port
number is COM19) in Fig.6.
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3, Configure FreeMaster options correctly. Click “Options...” command in “Project”
menu, then select “Comm” tab in “Options” interface. Direct RS232 has to be selected
for FreeMaster communication with proper COM port (the port number is COM19 in



this example, which can be gotten from step 8) and the speed (baud rate) of 38400,
finally click “OK” button to complete configuration (shown in Fig.7).
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Fig.7 FreeMaster Communication Setting Options

If required, please select “MAP Files” tab in “Options” interface. Open demo symbol file
by clicking “open” button (blue circle in Fig.8), then selecting symbol file of
TWR56F84789 BLDC_HALL.elf from the folder of

{Project)\MC56F84789 Internal_PFlash_SDM, and select correct file format of “Binary
ELF with DWARF1 or DWARF2 dbg format.” from pull-down menu by clicking the button
(red cycle in Fig.8) with down arrow in the right side of text box of “File format” item,
finally click “OK” button to complete configuration (shown in Fig.8).
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Fig.8 FreeMaster MAP Files Setting Options

4, Once the FreeMaster options are configured, FreeMASTER communication can be
started. To start/stop the communication by clicking the red “STOP” button in the
button toolbar of the FreeMASTER window (shown in Fig.9).
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3, Control Features of FreeMaster Project

The FreeMaster control page of the BLDC Motor Control Demo with Hall Sensor is
shown in Figure 10, which offers following features:

- Three gauges display motor speed, DC-Bus voltage and motor current

- Three strip graphs to plot motor speed, DC-Bus voltage and motor current

- Fault status window, which displays actual application faults status

- Fault clear variable to clear/acknowledge detected application faults

- Set required motor speed by clicking on speed gauge (by default set to ORPM)

- Set motor current limit level by clicking on motor current gauge (by default set to

0.5Amps)
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Fig.10 FreeMaster Control Page

[R5232,COM 15;speed=35400

In FreeMaster project, two Recorder windows and one Scope window can be open. To
open Recorder or Scope window, select one from a list on left project-tree window
(shown in Fig.10). The Recorder windows will enable you to watch hall sensor value
(shown in Fig.11) and motor current (shown in Fig.12). The Scope window will allow you
to watch required and actual motor speed and PWM duty-cycle (shown in Fig.13).

Note: please refer to FreeMaster User Manual for a complete list of features.
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