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Legal Notes

. The information in this document is current as of May, 2008. The
information is subject to change without notice. For actual
design-in, refer to the latest publications of NEC Electronics
data sheets or data books, etc., for the most up-to-date
specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with
an NEC Electronics sales representative for availability and
additional information.

. No part of this document may be copied or reproduced in any form
or by any means without the prior written consent of NEC
Electronics. NEC Electronics assumes no responsibility for any
errors that may appear in this document.

. NEC Electronics does not assume any liability for infringement of
patents, copyrights or other intellectual property rights of third
parties by or arising from the use of NEC Electronics products listed
in this document or any other liability arising from the use of such
products. No license, express, implied or otherwise, is granted under
any patents, copyrights or other intellectual property rights of NEC
Electronics or others.

. Descriptions of circuits, software and other related information in this
document are provided for illustrative purposes in semiconductor
product operation and application examples. The incorporation of
these circuits, software and information in the design of a customer's
equipment shall be done under the full responsibility of the customer.
NEC Electronics assumes no responsibility for any losses incurred
by customers or third parties arising from the use of these circuits,
software and information.

. While NEC Electronics endeavors to enhance the quality, reliability
and safety of NEC Electronics products, customers agree and
acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property or injury
(including death) to persons arising from defects in NEC Electronics
products, customers must incorporate sufficient safety measures in
their design, such as redundancy, fire-containment and anti-failure
features.

. NEC Electronics products are classified into the following three
quality grades: "Standard", "Special" and "Specific".

e  The "Specific" quality grade applies only to NEC Electronics
products developed based on a customer-designated "quality
assurance program" for a specific application. The recommended
applications of an NEC Electronics product depend on its quality
grade, as indicated below. Customers must check the quality grade
of each NEC Electronics product before using it in a particular
application.

"Standard": Computers, office equipment, communications
equipment, test and measurement equipment, audio and visual
equipment, home electronic appliances, machine tools, personal
electronic equipment and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships,
etc.), traffic control systems, anti-disaster systems, anti-crime
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systems, safety equipment and medical equipment (not specifically
designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters,
nuclear reactor control systems, life support systems and medical
equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise
expressly specified in NEC Electronics data sheets or data books, etc. If
customers wish to use NEC Electronics products in applications not intended by
NEC Electronics, they must contact an NEC Electronics sales representative in
advance to determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics
Corporation and also includes its majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured
by or for NEC Electronics (as defined above).
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Notes for CMOS Devices

1.  VOLTAGE APPLICATION WAVEFORM AT INPUT PIN

Waveform distortion due to input noise or a reflected wave may
cause malfunction. If the input of the CMOS device stays in the area
between VIL (MAX) and VIH (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the
device when the input level is fixed, and also in the transition period
when the input level passes through the area between VIL (MAX) and
VIH (MIN).

2.  HANDLING OF UNUSED INPUT PINS
Unconnected CMOS device inputs can result in malfunction. If an
input pin is unconnected, it is possible that an internal input level may
be generated due to noise, etc., causing malfunction. CMOS devices
behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-
down circuitry. Each unused pin should be connected to VDD or
GND via a resistor if there is a possibility that it will be an output pin.
All handling related to unused pins must be judged separately for
each device and according to related specifications governing the
device.

3. PRECAUTION AGAINST ESD
A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device
operation. Steps must be taken to stop generation of static electricity
as much as possible, and to quickly dissipate it should it occur.
Environmental control must be adequate. When it is dry, a humidifier
should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be
stored and transported in an anti-static container, static shielding
bag or conductive material. All test and measurement tools including
work benches and floors should be grounded. The operator should
be grounded using a wrist strap. Semiconductor devices must not
be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

4. STATUS BEFORE INITIALIZATION
Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices
with reset functions have not yet been initialized. Hence, power-on
does not guarantee output pin levels, I/O settings or contents of
registers. A device is not initialized until the reset signal is received.
A reset operation must be executed immediately after power-on for
devices with reset functions.

5.  POWER ON/OFF SEQUENCE
In the case of a device that uses different power supplies for the
internal operation and external interface, as a rule, switch on the
external power supply after switching on the internal power supply.
When switching the power supply off, as a rule, switch off the
external power supply and then the internal power supply. Use of the
reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing
malfunction and degradation of internal elements due to the passage
of an abnormal current. The correct power on/off sequence must be
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judged separately for each device and according to related
specifications governing the device.

INPUT OF SIGNAL DURING POWER OFF STATE

Do not input signals or an I/0 pull-up power supply while the device
is not powered. The current injection that results from input of such
a signal or I/0O pull-up power supply may cause malfunction and the
abnormal current that passes in the device at this time may cause
degradation of internal elements. Input of signals during the power
off state must be judged separately for each device and according
to related specifications governing the device.
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Regional Information

Some information contained in this document may vary from country to country. Before
using any NEC product in your application, please contact the NEC office in your country

to obtain a list of authorized representatives anddistributors. They will verify:

Device availability
Ordering information
Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for
third-party tools and components, host computers, power plugs, AC

supply voltages, and so forth)
Network requirements

In addition, trademarks, registered trademarks, export restrictions, and otherlegal
issues may also vary from country to country.

NEC Electronics Corporation

1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668, Japan
Tel: 044 4355111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
2880 Scott Blvd.

Santa Clara, CA 95050-2554,
U.S.A.

Tel: 408 5886000
http://www.am.necel.com/

[Europe]

NEC Electronics (Europe) GmbH
Arcadiastrasse 10

40472 Disseldorf, Germany

Tel: 0211 65030
http://www.eu.necel.com/

United Kingdom Branch
Cygnus House, Sunrise Parkway
Linford Wood, Milton Keynes
MK14 6NP, U.K.

Tel: 01908 691133

Succursale Francgaise

9, rue Paul Dautier, B.P. 52
78142 Velizy-Villacoublay Cédex
France

Tel: 01 30675800
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Tel: 08 6387200

Filiale Italiana
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Tel: 040 2654010
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Readers

Purpose

Organization

Legend

Note
Caution

Numeric Notation

Prefixes

Preface

This manual is intended for users who want to understand the functions of the
78KOR-SPINIT for motor control.

This manual presents the hardware manual of the 78 KOR-SPINIT for motor
control.

This system specification describes the following sections:

Jumper Descriptions
. Hardware Setup
e  Schematics

Symbols and notation are used as follows:

. Weight in data notation: Left is high order column, right is low order
column L

e Active low notation: xxx (pin or signal name is over-scored) or /xxx
(slash before signal name)

. Memory map address: High order at high stage and low order at low
stage

Additional remark or tip

ltem deserving extra attention
. Binary: xxxx or xxxB
¢ Decimal: xxxx

. Hexadecimal: xxxxH or 0x xxxx

representing powers of 2 (address space, memory capacity):

e Kikilo): 210 = 1024
e M (mega): 220 = 10242 = 1,048,576
e G (giga): 230 = 10243 = 1,073,741,824
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Chapter 1

Figure 1-1

Introduction

The 78KOR-SPINIT kit is a complete 3-phase motor control evaluation system
based on NEC Electronics’ yPD78F1235 microcontroller (MCU), a 16-bit
application-specific product (ASSP) specifically designed for motor control
applications.

The kit contains all of the hardware and software necessary to quickly set up and
run a low-voltage brushless DC motor (BLDCM). On-board hardware facilitates
easy programming with either the MINICUBE2 On-Chip debugger/programmer
or directly through the onboard USB port using a standard USB cable, and source
code debugging without the need for additional hardware tools.

The source code and project files are available free of charge and can be
downloaded from the NEC motor control website

In order to modify the source code the IAR development environment is required
and a time limited version can be acquired directly from the IAR website or a code
limited trial version is included in the MINICUBEZ2 On-Chip debugger/programmer
or the full IAR development tool can be purchased from NEC or through an NEC
Electronics franchised distributor.

Please Note: If you require debugging the 78 KOR-SPINIT kit while using the USB
serial port for system communications a MINICUBE2 will be required.

78KOR-SPINIT Kit Image
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Chapter 2 78KOR-SPINIT Kit Contents

The 78KO0OR-Spinlt KIT should contain the following items:

. MC-78KO0R-IE3 single board controller containing the yPD78F1235
ASSP microcontroller

. BLDC motor: Anaheim Automation BLY17S15V8000 (15V)

. FW75550/15 DC power supply
USB Cable

For information about the electrical characteristics and hardware functions of the
pPD78F1235 microcontroller, refer to 78 KOR/IE3 (iPD78F1235) User’s Manual
(U19163EJ1V0OUDOQO).

For the instruction descriptions, refer to the 78KO0OR 16-bit Single-Chip
Microcontrollers Instruction Manual (U17792EJ4V0OUMOO0).
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Chapter 3 Hardware Setup

The kit is shipped with a default jumper configuration to run the motor with the
following on-board user interface controls as soon as the motor is connected and
power is supplied.

e  START/STOP, FORWARD, REVERSE and MODE push-buttons
e  SPEED potentiometer
. 7-segment LED

Table 3-1 DS1 Dip Switch Settings

USB Debug MINICUBE2
Switch + +
Flash Programming| (GUI Operation)
1-8 ON ON
DS 2-7 OFF OFF
3-6 OFF ON
4-5 ON OFF
JP22 Debug Mode OFF = USB ON = MINICUBE2
Table 3-2 Jumper Settings
Jumper Description Default Setting
JP5 MINICUBE2 RX - TX link ON
JP6 1-2 Reset_USB (MINICUBE2) 3-4
3-4 Reset_KR (MINICUBE?2)
JP7 1-2 FLMDO_USB (MINICUBE?2) 3-4
3-4 FLMDO_KR (MINICUBE2)
JP9 ;_i gca)lrlqparatoﬂ (Phase U BEMF) 3-4
JP10 ;_i IC_|)Z”n;parator2 (Phase V BEMF) 3-4
JP11 ;_‘21 CH)glrlgparatorS (Phase W BEMF) 3-4
JP12 U-Hi FET drive isolate ON
JP13 V-Lo FET drive isolate ON
JP14 U-Lo FET drive isolate ON
JP15 W-Hi FET drive isolate ON
JP16 V-Hi FET drive isolate ON
JP17 W-Lo FET drive isolate ON
JP18 U phase isolate (from onboard FET) ON
JP19 V phase isolate (from onboard FET) ON
JP20 W phase isolate (from onboard FET) ON
JP21 Motor Over current Protection Hardware Circuit ON
e on
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Hardware Setup Chapter 3

Motor phase Auxiliary DC Power selector 15V, power
connector power (<18V) switch supply connector

[ jeoe ce
Ep
¢ K e &
Hall sensor g
connector &8
18
' USB for
debugging
- and virtual
. UART
15
O
Optional
: —— MINICUBE2
PrD‘aDrfeyap i - — — connector
=
S
RPM Operation Speed
display controls dial

Figure 3-1 78KOR-SPINIT Controller Board Layout

To connect the motor, attach the phase terminals to connector CN1 and the Hall
sensor terminals to connector J5, as shown in Table 3-3 below.

Note Other low-voltage BLDC motors with similar characteristics may be used.
Consult the motor specifications and make appropriate changes, including
software if necessary based your own assessment.

Table 3-3 Motor Connections

Motor Terminals 78KOR-Spinlt
Function Anaheim Automation
BLY171S-15V-8000
Phase U Yellow CN1-1
Phase V Red CN1-2
Phase W Black CN1-3
Hall sensor 1 White J5-1
Hall sensor 2 Blue J5-2
Hall sensor 3 Green J5-3
Hall sensor 5 Vp¢ Red J5-4
Hall sensor GND Black J5-5

Motor terminal connections for Anaheim Automation BLY171S-15V-8000 motor
are as shown below.
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Chapter 3 Hardware Setup

| ooboooom
000000E0O

Figure 3-2 Motor Connections Image

The software to run the motor is pre-programmed into the microcontroller’s flash
memory and it is ready to run as soon as the power supply is connected and the

power switch is turned on.
A quick start-up procedure is outlined in the chapter 4 below.
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Chapter 4 Quick Start Procedure for Motor

4.1

Figure 4-1

Operation and Control

The operation and control of the 78KOR-SPINIT starter kit and motor can be done
in two ways:

. Standalone mode - with onboard pushbuttons, potentiometer and
7-Seg LED
. PC mode - with a PC based GUI and the onboard USB connector

Standalone Mode

The motor can be operated in standalone mode right out of the box after the motor
terminals and hall sensor wires are connected and power is supplied. To operate
in PC GUI mode a special NEC program “necgui.exe” program has to be installed.
See the installation instructions and the operation in PC GUI mode in chapter 6
of this user manual.

To run the motor in standalone mode, connect the 15VDC power supply to CN2
connector and flip SW7 power selector switch towards CN2. At this point the
green POWER LED should turn on and the 7-Segment LED should display “SELF”.
This is an indication that the motor is ready to be operated from the on-board
pushbuttons and potentiometer.

Power On Message

After three seconds the LED will display the reference RPM and can be set to the
desired speed between 300 to 5000 RPM by the onboard potentiometer. The
reference RPM is identified by the decimal point lit on the “units” digit. If the MODE
button is pressed the display will toggle between reference RPM and measured
or feedback RPM. The measured RPM is displayed without the decimal point.
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Chapter 4

Quick Start Procedure for Motor Operation and Control

16

Figure 4-2

Figure 4-3

4.2

Indicates in Reference Speed Mode

Reference RPM Display

To start the motor, press the START/STOP pushbutton.
To stop the motor, press START/STOP again.

During the motor operation, the RPM can be set to the desired speed using the
SPEED potentiometer.

Pressing MODE during operation will toggle the display between the reference
RPM and the actual measured RPM.

Changing the direction can be done while the motor is running with the REVERSE
and FORWARD push buttons. The motor will ramp down and stop for a brief time
and will ramp up in the opposite direction to the same set RPM.

Measured RPM Display

PC Mode

In PC Mode the motor can be operated using a special GUI (Graphical User
Interface) which can be downloaded from NEC Electronics website. See chapter
6 for the description of this mode of operation

User's Manual U19823EE1VOUMO0



Chapter 5 Drive and Motor Protection

The starter kit and the motor are protected against unexpected events such as
overload, motor stall and malfunction of the Hall sensors. If such faults are
detected, the motor stops rotating and the fault conditions are displayed on the
seven-segment LED. For details on the protection functions implemented in
hardware, consult the user’s manual schematics. The sample code software also
has built-in fault detection algorithms as an extra measure of protection.

In standalone (SELF) mode, the LED displays the following fault conditions:

*  Motor over-current:

* Motor stall fault:

T

e mm (e
r~__
m o wm

* Hall sensor fault:

L
L
e

+ Software over-current:

In the Graphical Interface mode (PC), the LED displays “P.C." all the time and
the GUI will display all fault conditions. Refer to section 6 for more information.

s
.

On power on the 78KO0R-SPINIT kit will display ,SELF*:

=1z =

i
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Chapter 6 GUI Operation

6.1

Figure 6-1

The following information covers the installation and use of the remote control
GUI application software.

The interface for the PC GUI is already built into the example software
programmed into the board. so it Is not necessary to reprogram the device in
order to use the GUI operation. If for any reason it is necessary to reprogram the
device the complete IAR Embedded Workbench project can be downloaded from
the Motor Control starter kit web site.

To reprogram the microcontroller please refer to section 7.

To operate the PC GUI you will need the USB cable included in the 78 KOR-Spinlt
starter kit and to install both the NEC Electronics Starter Kit Virtual UART driver
and the NEC GUI application software.

Starter Kit Virtual UART for USB Installation

In order to use the remote control GUI you must install the NEC Electronics Starter
Kit Virtual UART. First connect the USB cable to the 78KOR-Spinlt as shown in
Figure 6-1 below and then to the PC.

Prepare the 78KOR-SPINIT for GUI operation as shown below and ensure that
DS1 is set to MINICUBE2 + GUI Operation settings (see Table 3-1).

~a¢———— Power supply cable

Connect USB cable to 78KOR-SPINIT
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GUI Operation Chapter 6

Windows will start the Found New Hardware Wizard. Select the “No, not this time”
option.

Found New Hardware Wizard

Welcome to the Found New
:l?% Hardware Wizard

Windows will zearch for current and updated software by
looking on your computer, on the hardware installation CO, or on
the WWindows pdate Web site [with your permizzion).

Fead our privacy policy

Can Windows connect bo ‘Windows Update to gearch for
zoftware?

7 ez, this time only
" ez, now and every time | connect a device
= Mo, nat this time

Click Mest to continue.

¢ Back I Meut » I Cancel

Figure 6-2 Found New Hardware Screen

Once Windows has identified the hardware select the “Install from a list or specific
location (Advanced) option”.

Found New Hardware Wizard

Thiz wizard helps you inztall zoftware for;

MELC Electronics Starter kit Yirtual UART

{ ':l IF your hardware came with an installation CD
= or floppy dizk. inzert it now.

Wwhat do you want the wizard to do?

" |nstall the software automatically [Fecommended)
& |nstall from a list or specific location [Advanced)

Click, Mest to continue,

¢ Back I M et > I Cancel

Figure 6-3 Install From List or Specific Location Screen
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Chapter 6 GUI Operation

Select the “Search for the best driver in these locations” option and select the
“Include this location in the search” box and in the browse box point to the
location of the downloaded driver folder “MQB2” and click on the “Next >” button.

Found New Hardware Wizard - g I

Pleaze choose your zearch and installation options.

* Search for the best diver in these locations,

|lze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be inztalled.

[ Search removable media [floppy, CO-ROM...]

v Include thiz location in the search;
v =

" Dan't search. | will chaose the driver ta install

Choose thiz option to zelect the device driver from a list, Windows does not guarantee that
the driver pou choose will be the best match for pour hardware.

¢ Back Meut » Cancel

Figure 6-4 Choose Your Search and Installation Options Screen

Click on the “Continue Anyway” button which begins the driver installation.

Found New Hardware Wizard . .

Please choose your search and installation options. .

Ll Found New Hardware Wizard: =

:I Please wait while the wizard installs the software__. :5

3 NEC Electronics Starter Kit Yintual UART
P

L&)

Ct
th

,—/' Hardware Installation

] The software vou are installing for this hardware:
LY
MEL Electronics Starter Kit Yirtual LIART

has not passed Windows Logo testing to werify its compatibility

with "Windows xP. [Tell me why this testing is important.]

< Back

Inuing your i llation of this sof may impair
or destabilize the conrect operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Cantinue Anyway | STOP Installation I

Figure 6-5 Continue to Install the Virtual UART

Click on the “Finish” button which will complete the driver installation.
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GUI Operation Chapter 6

Found New Hardware Wizard

Completing the Found New
% Hardware Wizard
3§

The wizard haz finizhed instaling the software for;

o MEC Electronics Starter Kit Yirtual UART

==
I
I

Click Finizh to cloze the wizard.

¢ Back I Finizh I [Eancel

Figure 6-6 Finish Installation and Close the Wizard Screen

Please make a note of the COM Port number that windows has assigned to the
virtual driver as you will need to select this port from the GUI. Using your mouse

Right click on My Computer and select manage. From the computer

management screen select Device Manager and then Ports (COM & LPT). You

should now see the NEC Electronics Starter Kit Virtual UART.
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Chapter 6

GUI Operation
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Figure 6-7

6.2
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Display Virtual UART Port Number in Windows Device Manager Screen

The 78KOR-Spinlt starter kit uses the following UART settings:

Baud rate
Data Bits
Stop Bits
Parity
Handshake

57600
8

1
None
None

GUI Software Installation

The zip file “NECGUIL.zip” contains all the files needed to install the NEC GUI
application software. Simply extract the files to a folder named “NECGUI” and
then click on the “setup.exe” application as shown below
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& C\NECGUIT - 10| x|
File Edit View Favorites  Tools  Help | -ﬂ"
@Back - -.J - |y /.]Search '. '. Folders ‘ |._;¢. .__1-."‘ x n | '

Address |5 CyNECGLL R~
Mame = | Size | Type | Dake Modified |

Ej __install.log 1 KB Text Document 03/09/2003 07:44

,}] AxInterop. mikeplotter. dil
IL_‘:E_z]Interop.mik.eplotter.cIII o7 5 = ey o
,_ﬁﬂ Interop. StdFormat. dll . HEeUU R A
&)1k MERUM. I . )
énlcegrzipexe Welcome to the necquiSetup Setup Wizard
ﬁ!necguiSetup.msi
ysetup.exe

The inztaller will guide you through the steps required to install necguiSetup on your computer.

Description: Setup File Yersior

WARNING: Thiz computer program iz protected by copuright law and interational treaties.
Unauthonzed duplication or diztibution of this program, or any portion of it, may result in zevers civil
or criminal penalties, and will be prozecuted to the maximum extent possible under the law.

Cancel ¢ Baok:

Figure 6-8 Launch the necguiSetup Wizard

Follow the instructions until the installation is complete.

6.3 To use GUI Software

Start the NEC GUI application software by selecting it from the programs list:

stan weoens » |

Figure 6-9 To Start NEC GUI

After selecting the program you may see a “Comm error” dialogue box appear
] E Comm error, Ery again

Figure 6-10 NEC GUI Comm error dialogue box

If this occurs then simply click on “OK” as many times as the box appears. You
will be able to set the serial port number in the application software.
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The application will launch and you should see the main user interface as shown
below.

8 NEC Motor Control - 78KOR-IE3-KIT i N =] |

File  Setup Serial Port II:DMH" 'I
Gauges | FID Gains | Setup | Statup| — Speed (RPM) B Operation
' Speed Control

11—

" Curent Control
" WYoltage Control

Setpoint: 300
0- |

010203040506070809 1. 11
I8 Time. Seconds

— Current {ma)

Shunt Current (Amps)

070203040506070.809 1. 1.1
Time. Second:

—PWM (%90)
1.1

PWM Duty Cycle (%)

010203040506070.82039 1. 1.1

Time. Seconds Clear Data |

Figure 6-11 NEC GUI Main Display View
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6.4 Set the Serial Port Number

The first step should be to set the serial port to the correct port number.

i NEC Motor Control - 78KOR-IE3-KIT i o ]

File  Setup Serial Port  |COM17 'I

Gauges | FID Gains | Setup | Statup| — Speed (RPM) — ELL
T S~ —— * SpeelCOpa
.1 S R o R e e D e iE " Currd COM3I
i 2| vad e
Hg s Setpoif L1 % 5]
B i eftr 0 5
ot i s o e
T 0T0Z03040506070809 1. 11

I8 Time. Secondz
— Current {maA)

Shunt Current {(Amps)

E?--?--%—-%—-%- R R R 0- =
o 01020304050E070809 1. 11
Time. Second: RPM
~PWM (%) F = START/STOP

PWM Duty Cycle (%)

Figure 6-12 Setting the Comm Port Number

01020304050B070809 1. 1.1
Time. Seconds Clear Data |

= T o e T g

The Speed (RPM) text box will display “No Comm” when communications is
interrupted

E I il x]
Senal Port IEDME ""I
Speed {RPM} 1 Operation
* Speed Control

1 '12 """ i oo i i poe-- " Current Control
q El _____ e Vo O (LR Vo " Voltage Control

Figure 6-13 No Comm Displayed

Once communications is established then the Speed (RPM) text box will display
the speed and the GUI can be used as normal.
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6.5

6.6

Run the Motor Using Speed Control Mode

To operate the motor in Speed Control Mode, select Speed Control from the
Operation menu (see below) and use the controls in the GUI window. The user
has the same controls as described for the “Stand Alone” mode (Start / Stop,
Clockwise / Anti-Clockwise, Speed increase / decrease)

F% NEC Motor Control - 78KDR-TE3-KIT ] ] -0l x|

File  Setup Serial Part HCDMW vl

Gauges | FID Gains | Setup | Statup | -~ Speed (RPM) [EEEEEE) | Overotion

* Speed Control
" Current Control
" WYoltage Control

Motor Speed (RPM)
IE P 1

Change the PID Settings

It is also possible to change the PID parameters from the GUI interface. (Please
note that changes can only be made when the motor is stopped). To change the
PID parameters click on the “PID Gains” tab. The PID Gains editor will be
displayed as shown below. Please use the “RPM to Current Gains” as this is for
speed control.
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Send Gaing o ul

Get Gaing from uC

Figure 6-15 GUI PID Gains Settings

To read back the current PID settings from the 78 KOR-SPINIT click on the “Get
Gains from uC” button and the GUI will be updated.

Changes can be made in this view and sent down to the 78KOR-SPINIT. Simply
make the appropriate changes and click on the “Send Gains to uC”.

To make the changes permanent, the user will have to modify the initialised values
in the original IAR project files (main_mcio.c) and then rebuild the project. This
requires a licensed version of either IAR Embedded Workbench (Full Version) or
IAR Embedded Workbench (Kick Start Version)

Find the function calls in the file “main_mcio.c” and change the values that are
passed to the functions.

Set these parameters to the values shown in the Tuning Window of the GUI:

Motor_SetSpeedKp 0.150
Motor_SetSpeedKi 0.005
Motor_SetSpeedKd 0.001

Please note that only Speed Control Mode is described in this manual. The full
version of the NEC GUI manual (Motor Control Graphical User Interface Users
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6.7

Manual) will further discuss all other operational modes and settings. While the
other control modes shown in the GUI will operate the motor this operation and
subsequent performance cannot be guaranteed.

The term “Motor Tuning” is defined as the adjustment of motor start values, motor
stop values, and the PID values in order to improve the motor speed tracking
control during normal running.

Change the Setup Settings

It is also possible to change the Speed Limits, Current Limits, and Current A/D
parameters by selecting the following tab as shown below:

Offset ]D

mé = Gain*(&/D - Offset)
A/D = 01023

— Curent Limits (mé) ———

Ma I'IDEB
Mir |1U
Maw Hate IEII]D_

(mb/sec)

mé = Gain'[&/D - Offset)
A/D =0-1023

— Speed Limits (RPM) ——
Man 5000

Min |3EIEI
Max Fate lm—

(RPM/sec)

Send Farameters to ul

Get Parameters from uC

Figure 6-16 GUI Setup Settings

To read back the current Setup settings from the 78 KOR-SPINIT click on the “Get
Parameters from uC” button and the GUI will be updated.

Changes can be made in this view and sent down to the 78KOR-SPINIT. Simply
make the appropriate changes and click on the “Send Parameters to uC”.
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6.8

Figure 6-17

Current A/D Parameters
. Gain - for current shunt value amplification
e  Offset - to correct any known constants

Current Limits (mA) — Used for current control mode not covered in this
document

Speed Limits (RPM)
. Max — the maximum RPM speed setting for the motor
. Min — the minimum RPM speed setting for the motor
. Max Rate — the acceleration/deceleration rate in RPM/sec

Change the Startup Settings

It is also possible to change the Open Loop Time, RPM for Open Loop, and
starting PWM settings by selecting the following tab as shown below:

Gauges | PID Gains | Setu{ Statup | )

Initial Middle Final

Tme | 0 |75 1.5
[sec)
RPM |60 [1o0 200
Current I] 40 | 160 |*. =)
(md
Pt {10 [10 |25
(%)
" Current Control Ensure “Voltage Control” is selected

& ‘foltage Contral 4

Send Parameters to uC

Get Parameters fram uC

GUI Startup Settings

To read back the current Startup settings from the 78KOR-SPINIT click on the
“Get Parameters from uC” button and the GUI will be updated.

Changes can be made in this view and sent down to the 78KOR-SPINIT. Simply
make the appropriate changes and click on the “Send Parameters to uC”.
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Time (sec) - start in open loop until final time is reached then switch to closed
loop control

. Initial — the length of time in seconds to run open loop up to the set
RPM and PWM%

. Middle - the length of time in seconds to run open loop up to the set
RPM and PWM%

. Final - the length of time in seconds to run open loop up to the set
RPM and PWM%

RPM

e  The startup rpm speed for each phase initial, middle, and final
Current (mA) - Used for current control mode not covered in this document
PWM%

U The startup max PWM% for each phase initial, middle, and final
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Chapter 7 Flash Programming the 78KOR-SPINIT
Kit (USB)

If the user wishes to modify the program in the 78KOR-SPINIT then this can be
done either with the onboard USB interface or using a separate Flash
Programmer. This chapter will describe how to flash the microcontroller using the
onboard USB interface.

Download the WriteEZ4 USB Flash Programming Graphical Interface (from the
NEC Electronics Tool download web site ) and install.

7.1 78KOR-SPINIT Switch Settings

To prepare the 78 KOR-SPINIT for flash programming follow the steps below:

e Power OFF the 78KOR-SPINIT kit
e  Set the DIP switch DS1 to the following:

e 1-80N
e 2-70FF
e 3.6 OFF
e 450N

Remove JP22 (OPEN = USB Flash/Debugging mode)
e  Connect the USB cable from the PC to the 78KOR-SPINIT kit
e Power ON the 78KOR-SPINIT kit

7.2 Establish the Comm Port

The WriteEZ application requires a virtual comm Port so please note the
appropriate comm Port number. Use “Device Manager” to view the ports.
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Figure 7-1

E Computer Management i I - |EI|§|
g File  Acktion  View MWindow Help | _|5|i|
&= | BE TS 2m A

Q Computer Management {Local)
=l ﬁ System Tools

[ - Ewert Yiewer

[#-g-] Shared Folders

[]--% Local Users and Groups
[#- & Perfarmance Logs and Alert:
- setl, DEvice Manager
I:—J--& Skorage

+- g Removable Storage
Disk Defragmenter

Disk Management

[+ @ Services and Applications

4 | 2

== MENT035

- Eatteries
[+~ kY Bluetooth-Gerate
B~ ' Computer
[#]-<g Disk drives
- é Display adapters
B L, DVDJCO-ROM drives
[#- @ Hurnan Interface Devices
-2 IDE ATAJATAPT controllers
[+ IEEE 1394 Bus host conktrallers
- ,E] Infrared devices
-4 &:9 Kevboards
- _) Mice and other pointing devices
- R Modems
-5 Manitars
[~ NECPCIF
[=)-E#h Metwork adapters
----- HE 1394 het Adapter #3
----- B HP hs2300 HSDPA Broadband Wireless Metwaork Adapter
----- HS IntelR) 52566MM Gigabit Metwork Connection
----- HE IntelR) Wireless WiFi Link 4965A4G
E- E PCMCIA adapters
Jex \} Persanal identification devices
= Ports (COM & LPT)
- “_}.yi Communications Part (COM1)
& ECP Printer Part (LPT1)
r.é’i HF hs2300 HSDPA Broadband Wireless AT Command Port (COMS)
“_}.yi HF hs2300 HSDPA Broadband Wireless CMS Paort (COM10)
“_}f HP hs2300 HSDPA Broadband Wireless Daka Pork (COM11)
r.é’i HF hs2300 HSDPA Broadband Wireless DM Port (COMI)
“_}.yi Intel(R) Active Management Technology SO (COM?)
S ¥EC Electro b :
B~ ﬂ Processors

-

Display virtual UART port number in Windows Device Manager screen

User's Manual U19823EE1VOUMO0




Flash Programming the 78KOR-SPINIT Kit (USB) Chapter 7

7.3

Figure 7-2

Start the WriteEZ4 Application

Start -> All Programs -> NEC Electronics Tools -> WriteEZ4 -> v1.02 -> WriteEZ4

2| Mew Office Document ﬂ Express Rip (3
|5 Open Office Document @ Prism Wideo Converter 3
Sek Program Access and Defaults |7 Widen Related Programs 3
‘Windows Catalog m AllMusicConverter 3
‘windows Update u‘j WectorEyed 3

@
©
%
@ WinZip m ImageConverter Plus L3
@
]

I Warld Timetable 4
y | 2] MECa

) ActivePer 5.6.5 Build 813 o R ire ol ’
7 citrix i ] MEC Tools32 3
I EsET v 4 ) Latest Version

ﬂ Games » ﬁ MINICLIBE Litilties
I ImgBurn » QBP

) InfraRecorder ﬂ 78KOR: Tool Documents
7] Intertideo WinDVD @ CC7EKOR

) iPass ) ID78K0R-GB »
'@ iTunes MINICLIBE Litilities Documents
) Microsoft Gffice @ I+ 2
I Mozilla Firefos @ PM+ Documents 3
) Oracle - OraHomeg1 m RAFERIR. 2
) Oracle Installation Praducts “a S+ For 78KOR 3
U FDFCraatar % DeviceFile Tnstaller

I Paintsec P+ 6,30

C| QuickTime »
I Startup »
B8 adobe Reader 8

ﬂ'y Apple Software Update

a Internet Explorer

) PEViews

m IAR Systems

IF) Microsoft Yisual Studio JNET 2003
a HTML Help Workshap

I Microsoft JNET Framework SDK v1.1
.‘j Microsoft OFfice Tools

Microsoft Visio

m Pentalogix 3
I wWindaws Media »
L."S] Outlook Express

@ WinZip 3
I Codec »
|7 HyperTerminal Private Edition 3
m PL-2303 UISE-Serial Driver »

7-Zip 3

) Accessories

-
*r v v v -

- v v v v ow v ow

-

[ PM+ V6,30 Help

4 57 uninstall

- v v v v v

Starting WriteEZ4
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The WriteEZ4 application will launch.

rS— il

File Device Yiew Help

Yt £/ 8 ¥

'b> FlazhOpenning.... - Device
Flash Open OK B Marne :
»» ParameterFile Reading....
Succes: Read ParameterFile. Firmn % erzion :
»» LoadFile Reading.... ExtCode
Success read HEX file, Niereo
—— Parameter file
Marne : FAF1235
Farmat : 0413
ersian : E1.00a

Processor Yer, 0200

Load file—
MName BLDC_HalLL120 78k0F
Date; 2008403405 09:39.58
Chikzun D241k

Area:  DODD0DR-002634h
—— Connection to device -
Port:  COM20
Speed 115200bps
Fange Chip
Freq : Internal-05C
b ualtiphy ; 1.00

f o

Ready [ mom [

Figure 7-3 WriteEZ4 Screen

7.4 WriteEZ4 Device Setup

From the WriteEZ4 main menu select Device -> Setup ... and the Device Setup
screen will appear. From the Host Connection box set the Port to the correct
number to use the virtual UART port (displayed under device manager ... see
above).
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=% Device Setup = j_'i—

Standard | Advance I

P

Parameter file |?'ElF'I 235 prm FRM File Fead

Supply ozcillator

Frequency IIntemaI-DSE tHz

Multiply rate I'I .00

— Host connectian

Puort ||:|:|M2|J vI
Speed |1152L'I|'J|:||:|3 vI

— Operation Mode

& Chip Start||:||:||:| j
" Block Erd |05 =]
£ fires [T Show Addies

[T Taget Beset Meszage

()4 Cancel

Figure 7-4 WriteEZ4 Device Setup Standard

Next ensure that the PRM file is correctly displayed. In this case it should be
78F1235.prm. If this is not the displayed PRM file then select the “PRM File Read”
and select the 78F1235.prm file which is included in the project file.

fopen 21 x|
. Lookin: | 3 PRM-7EF1235_E1004 x| « & cf E-

E=i7ar1201 prm: | 78F1223,prm

78F1203.prm 7EF1224.prm

= 7ertz1t.prm [ 78R 1225, pem

= 7er1213.0rm [ 78F1233.prm

= 7eF1z14.pm [ 78R 1234, pem

?8F1215.prm ?8F1235.prm

File narme; I“_prm Opet

Files of tupe: IF"HM Files[".PRM)] j Cancel

=

Figure 7-5 WriteEZ4 Select Parameter File

Keep the advance settings as detailed below.
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E Device Setup -

Standard Advance |

X

— Command optionz

[~ Read venfy after Program
[T Securty flag after Program

[T Checksurn after Program

¥ Blank check before Eraze [T wWide Yoltage made

— Security flag settings
[~ Dizable Chip Erase

[T Disable Block Eraze
[~ Dizable Program
[T Dizable Bead

[~ Dizable Boot block cluster reprogrammir

Reszet vector: JOOOQ0OO0 K
Boat black end| 003 Bt

;

FS Block start {000 s
F5 Block end |063 -

dok

[ Show Addres:

[T Target Reset Meszage

Figure 7-6 WriteEZ4 Device Setup Advance

7.5 WriteEZ4 Hex File Selection

aF. Cancel

Next press the select the “HEX” file to be programmed from the Menu

File -> Load

Or press the “Load File” symbol in the ICON taskbar.

The following window should open:
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Look in; |'-:Z'EHE j - £ B~

| BLDC_HALL120_78KORIES. hex

File narne: IE LDC_HALL120 78KORIE S hex Open

Filez of type: IS-rec d Hew files [ rec:” & hex) j Caticel

Figure 7-7 WriteEZ4 Hex File Selection

Locate the file as shown in the window from the downloaded IAR project.
The file will be located as follows:

$saved directory$\BLDC_HALL120_78KORIE3\Debug\Exe\
Select the file (BLDC_HALL120_78KORIE3.hex) and press the “OPEN” button

This will close the “LOAD” file window. The following should be displayed on the
main screen

> Open Load File
Success read Load file.

The Flash programming setup is now complete

Now press the “AUTOPROCEDURE” button to start the programming sequence.
The following sequence should be seen:
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Figure 7-8

Note

i

s Y\

'b>EDMMAND: AutoProcedurs[Epy] a| Device
Flash Blank Checking... Name : DFBF1235
not blank, then erase.
Flazh Erazing... Firrn %erzion :  1.00
chip eraze finizh. ExtCode : EF04DCFDH
Flazh Frogramming Start... ] 10k
Flash Programming <105 i Akl P TS
Flazh Programming <205 ... W 291 23:5‘3"-'6 S
Flash Programming <30%: F ! 0419
Flazh Programming <407 .. vorn'!a 4 100
Flash Programming <h0%: PE'S'DH' Vier 0200 2
Flazh Frogramming <605 IRl
Flash Programming <70%:. Load file—
Flazh Frogramming <8053, Mame  BLDC _HaLL120_Fak.0F
Flash Programming <90%: Date: 2008403405 053:33.58
Flazh Frogramming finizh! Chkzum :D241h
Area:  000000W-0026340
— Connection to device -
Port:  COM20
Speed  115200bps
Fange Chip
Freq : Internal-05C
P uiltiphy ; 1.00

f o

Ready l_ W
WriteEZ4 Autoprocedure

The “Verify Chip” operation is enabled by setting the “Read Verify after Program”
option in the “Advanced” Tab of the “Device Setup” Window.

The 78KORIE3 device has now been reprogrammed with the example program
which is suitable for both standalone operation, and remote operation using the
GUL

Please make a backup copy of the original hex file before programming or
running the compiler.
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Programmer

This section describes the steps necessary to modify the program in the 78K0R-
SPINIT microcontroller using a Flash Programmer (not included in the Starter Kit).

Two programmers are available:

e  PG-FP5 Full Programmer
e  MINICUBE2 On-Chip debugger/programmer

Figure 8-1 PG-FP5 Programmer

NEC

Figure 8-2 MINICUBE2 On-Chip debugger/programmer

The Graphical Interface for either of these programmers can be downloaded from
the NEC Electronics Development tools web site.

In this guide we have shown only the MINICUBEZ2. The interface for the
microcontroller board is the same for both programmers.

8.1 Download the Following Files

Download the appropriate IAR project folder which contains all the required
source code for the application.
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Chapter 8 Flash Programming with a Flash Programmer

Download the MINICUBEZ2 (QB programmer) Flash Programming Graphical
Interface.

Download the Appropriate IAR Work bench from the IAR web site or use the
KickStart CD supplied with the MINICUBEZ2. The full IAR development tool can
be purchased from NEC Electronics or through an NEC Electronics franchised
distributor.

Uncompress and install the QB programmer GUI software (run the “SETUP”
application).

8.2 Save and Uncompress the IAR Workbench Project

Uncompress the folder containing the 78KOR-SPINIT project to a local folder. This
folder contains all the source code and IAR environment information required to
build and compile both the debug files and the hex flash files.

8.3 Switch Settings and connecting the MINICUBE2

To prepare the 78KOR-SPINIT for flash programming follow the steps below:

e Power OFF the 78KOR-SPINIT kit
e  Set the DIP switch DS1 to the following:

e 180N
e 2-7OFF
e 360N
e 4-50FF

Install JP22 (ON = MINICUBE?2 flash programming mode)
Check that the switches on the MINICUBEZ2 are set as shown below
e  Switch M1/ M2 is set to “M1”
e Switch3-T-5issetto“T”

. Locate the MINICUBE2 16-pin connector (see Figure 2) and attach
the MINICUBE2 programmer using the 16-pin cable

e  Power ON the 78KOR-SPINIT kit

See the MINICUBEZ2 connected to the 78KOR-SPINIT kit as shown below:

Figure 8-3 Connecting the MINICUBE2 to the 78KOR-SPINIT Kit
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Figure 8-4

Copy the uPD78F1235 Flash programming parameter file (78F1235.prm) into the
Installation directory for the QB programmer program or into a specific area which
can be reached by the browse facility:

Sinstallation path$\...\QBP\PRM
(This file is included with the IAR project download)

Once the Microcontroller board is configured and the programmer connected to
the PC, open the Flash programming Graphical interface “QBP v2.22”.

&0y Internet
Internet Explon
£ E-mail
Lotus Mokes

@i MEC Electronics Tools

all Programs

Inﬁ Start

3 @ Lakest Yersion
) MINICUBE Utilties
@ oer
@ 7BKOR Tool Documents
) CCTEKOR
) ID78KOR-QB
‘-@ MINICUEE Utilities Documents
i@ P+
@ PM+ Documents
[T RATSKOR.
[T S+ For 78KOR
uﬁ DeviceFile Installer
i P+ ve 30
(% PM+ V6,30 Help

*+ v v v v v v ~vEl~ -
It

B = O JB-Programmer

Starting the QBP V2.22 QB Programmer Graphical Interface

The following Screen should appear. (Note the text may differ after the 1st two

lines.)
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Figure 8-5

Lol

4 0B-Programmer
File Device Help

=10l

Y

€</ & &

>QB-Programmer startup...
>Command standby
>Parameter File Reading. ..
Success Read Parameterfile.

QE-Programmer
Firrnware

Programmer -
W22
W4.08

b3

<

Ready

Device

MHame
Firmware

Mame
Wersion

Parameter fils -
: 78F12358 prm
:E1.00a

Mame
Date

Area

Chksum :

Load file

Type

Area

Chksur -

File: checksum—

Port
Pulze
Spesd
Ranoge
Freq.

Cannection to device -
: UART-chO
0
: 1Mbps
: Chip
- Internal-05C
:1.00

& ultiply
;I_I I

I T Y

MINICUBE2 Programmer GUI (QB Programmer)

Next the device needs to be set up from the menu follow the following sequence:

Device -> Setup...

Or press the “Spanner” symbol in the ICON taskbar

The following screen should appear:

e
& OB-Programmer

File  Device Help

=l0f =]

2

»0B-Programmer startup
»Command standby

»Parameter File Feading
Success Fead Paramet

?
»Device Setup
|Cancel Device Setup.

>
»Device Setup

o

Standard I Advanced I

Programmer -
1M222
(V405

Parameter File |?8F'I 235 pim

PRM File Read

Device

— T arget Device Connection

Fort |LIAF|T-chD *I
Speed I‘IMbpS 'I

Supply O zcillator
¥ Gn Target

Frequency

tdultiply rate I‘I.DIZI

Internal-RSE MHz

Parameter file -
B.prm

Laad file—

— Operation kode
" Chip

" Block

Start |DDU 'I
End IDBB "I

[T Show Address

File checksum-

Connection to device—

ok | can

cel |

05C

4]

Feady

= | Fuiltiply

:1.00

Al

[ R 4

Figure 8-6 QB Programmer Device Setup
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Note

Set the details for the COM port, Speed etc as shown above.

Enter your COM port number as this will vary.

Next press the “PRM File Read” button and the following screen should appear.

Select the 78F1235.prm file and press the “Open” button.

. =
Flle Device Help
=
ﬁ & /7 o NS
Device Setup B - x|
>QB-Programmer startup Programmer -
»Command standby Standard I Advanced | W22z
>Parameter File Read-- ——— t1 44,05
S, 21
> = -
»Dievice Setup Look in: | (9 PRM-78F1235_E1004 =l &= cf Ea- Dt
|[Cancel Device Setup. : :
> = 7er1z0t.prm [ 78F1223,prm :
>Device Setup 7EF1203.prmn 78F1224.prm = Parameter fila -
(= 7eF1z11.pem [ 78F1225.prm
= 7er1z1z.om [ 78F1233.prm —
- Load file
(= 7ar1z14.prm [ 78R 1234, prm
= 7eF 1215, prm
— File checksum—
File name: |?8F‘I 2358 prm Open I

Files of tyme: [PRM Files(”.PAM)

- Caricel
F| | ==t ]

onnection to device -

Cancel |

ok |

05C

= | Muitiply : 1.00

Kl

Ready

Al )

[ o[

Figure 8-7 Parameter File Read

Then press the “OK” button to return to the main menu system.
The text in the main screen should read

> Device Setup
Parameter File Read Pass
>

Next press the select the “HEX” file to be programmed from the Menu.

File -> Load
Or press the “Load File” symbol in the ICON taskbar.

The following screen should open:

User's Manual U19823EE1VOUMO0

43



Chapter 8 Flash Programming with a Flash Programmer
; ol x|
File Device Help

[
P 2 1
>QB-Programmer startup... - Programmer
>Command standby _I [B-Programmer  : w222
»Parameter File Read -~ R G = 1 W05
> . —
>Device Setup j 4= ¥ Ex- Device
Parameter File Read F
>
»0pen Load File Parameter file
Cancel Load File Rea prm
»
»0pen Load File —
Cancel Load File Fea Load file
>
»0pen Load File
——File checksum-
File name; |BLDE_HALL‘I 20_7BKORIES eval hex Open I
o y i | £ Mo - E I
Filez of type: IS rec / Hexfiles [".rec;”. 5" hex) J &I/ e e
: Zln
Pulze 0
Speed  1Mbps
Range : Chip
Freq.  : Internal-0SC
= buliply : 1.00
<] ;I_I I
Ready MM A
Figure 8-8 Hex File Selection

44

Locate the file as shown in the window from the downloaded IAR project. The file
will be located as follows:

$saved directory$\BLDC_HALL120_78KORIE3\Debug\Exe\
Select the file (BLDC_HALL120_78KO0RIE3.hex) and press the “OPEN” button.

This will close the “LOAD?” file window. The following should be displayed on the
main screen:

> Open Load File
Success read Load file.

The Flash programming setup is now complete.

Now press the “AUTOPROCEDURE” button to start the programming sequence.
The following sequence should be seen:
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Figure 8-9

Note

Hovrrogrammer ===

s 7 & S

>iutoProcedure(E pr _-J Programmer -
Elank check Chip: Mot blank, Erase nesd. OB-Programmer @ 4222
Erazing... Firrnwware SWa05
Eraze Chip : PASS
Fragrarn Chip: Dresvice
10z Name : UPD7EF1235
- Fitmuware: 1.00
0% irrmuare: 1.
A0 ———— Parameter file
A0z Mame : 78F1235 prm
B0 Wersion : E1.00a
FOE ;
a0 : Load file
o Mame :BLOC_HALL120_7SKORIESF

S Date  : 2009404730 15:42:38
PAS% Chlsum : 4347k
AutoProcedure(E py) PASS el AMSIGT R TE
> File: checksum
| Twpe

Chk.sum :

Area

—— Connection to device -
Port : UART-chD

Pulze -0

Speed : 1Mbpz

Range : Chip

Freq.  :lInternal-05C

= ultiply ;1,00
< ;I_I PASS
Ready [ oM 4

QB Programmer AutoProcedure

The “Verify Chip” operation is enabled by setting the “Read Verify after Program”
option in the “Advanced” Tab of the “Device Setup” Window.

The 78KORIES3 device has now been reprogrammed with the example program
which is suitable for both standalone operation, and remote operation using the

GUL

Please make a backup copy of the original hex file before programming or
running the compiler.

User's Manual U19823EE1VOUMO0 45



46

Chapter 9 Using the IAR Embedded Workbench

9.1

The example software for use with the 78 KOR-SPINIT kit is for a HALL Sensored
BLDC with 120 degree trapezoidal control for standalone/GUI operation. The kit
is supplied with the 78 KOR-SPINIT pre-programmed.

The complete example project program for the IAR 78K Embedded Workbench
development tool environment can be downloaded from the motor control web
site as detailed in starter kit package (i.e. where this manual was downloaded).

The software is supplied in source format and can be modified as required.

The following sections describe IAR 78K embedded Workbench development tool
environment, how to install it on your computer, and how to rebuild and download
executable code to the microcontroller’s flash memory.

Before proceeding with the tools installation, however, refer to all of the
documentation for the starter kit, On Chip Debugger tool and the IAR Embedded
Workbench.

(Please note that a 16 Kbyte code limited version is included with the MINICUBE2
On-Chip Debugger/Programmer unit and can be used to run the example
software.)

Please note that a Flash Programmer, On-Chip debugging/programming tool or
IAR Embedded workbench are not included in this package. These items are
available from your local NEC Electronics Distributor or contact your local NEC
Electronics sales office.

Software Installation

1. Ifaversion of the IAR tool is not already installed, then install the IAR
embedded Workbench tool as per the instructions provided by IAR.

2. Ensure that if not already that the example software has been
downloaded from the NEC starter kit web site and "unzipped" into
an suitable location.

The example software can operate on any revision of either the IAR Kick Start or
IAR Full versions. However it may be necessary to define your own project and
workspace. This is described later in this chapter.
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9.2 78KOR-SPINIT Setup for On-chip Debugging Using

Figure 9-1

USB

To prepare the 78KOR-SPINIT kit for debugging using only the onboard USB
interface, follow the steps below.

e Power OFF the 78KOR-SPINIT kit
e  Set the DIP switch DS1 to the following:

e« 1-80ON
e 2-7O0FF
e 3-6OFF
e 450N

Remove JP22 (OPEN = USB Flash/Debugging mode)
U Connect the USB cable from the PC to the 78 KOR-SPINIT kit
. Power ON the 78KOR-SPINIT kit

~¢————— Power supply cable

78KOR-SPINIT ready for USB debugging
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9.3 78KOR-SPINIT Setup for On-chip Debugging Using
MINICUBE2

Figure 9-2

9.4

Note

48

To prepare the 78KOR-SPINIT kit for debugging using the MINICUBE2, follow the
steps below.

Power OFF the 78KOR-SPINIT kit
Set the DIP switch DS1 to the following:

e 180N
e 2-7OFF
e 360N
e  4-50FF

Install JP22 (ON = MINICUBE?2 flash programming mode)

Check that the switches on the MINICUBEZ2 are set as shown below
e  Switch M1/ M2 is set to “M1”

e Switch3-T-5issetto“T”

Locate the MINICUBE2 16-pin connector (see Figure 3-1) and attach
the MINICUBE2 programmer using the 16-pin cable

Power ON the 78KOR-SPINIT kit

78KOR-SPINIT Kit ready for debug with MINICUBE2

IAR Embedded Workbench Start Up

Open the IAR workbench. The following Screen should be opened.

The exact display may vary depending on if this is a new installation.
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Figure 9-3

Figure 9-4

IAR Workbench Opening Screen

Next open the IAR Workspace by following the sequence and locating and then
selecting the appropriate workspace file as shown below.

File -> Open -> Workspace -> BLDC_HALL120_78KORIE3

Libackup_sowce_ta
[Zlibackup_sowice_(Z05200%
ibetas

Clsettngs

Faceht
i- source

{ELDC_HALL 120 73R o

[Watkapace Fiss | e

IAR Workbench Project Selection

Once the Workspace open the display should look something close to that as
shown in the figure below.

This shows the workspace where the project is located and has opened the BLDC
project. The display shows the following project files:

. Left Hand side window — Project File (Source. Header, Map etc)

User's Manual U19823EE1VOUMO0 49



Chapter 9

Using the IAR Embedded Workbench

50

¢  Bottom Build Debug messages when the project is re built or the
debugger is active.

¢  The main centre display shows any open files in a tabbed form. The
file can be viewed by selecting the relevant Tab in the wind.

Any of the files shown can be opened by double clicking on the file in the
“Project” (left hand side) window. Debugging windows are described later.

 1AR Embedded W

dsuclude 107861235 64 ext.h"

i 2N i
o x - 2
13 e
| Debug &
Flsei T ] | #melede “wover.n”
—— pre— #include "intzinsica.h”
E_gmc e e #includs "1578£1215_64.h"
2 Bl nislise.
8 2 Output
F— B intrins..
F— Miotel
= Eia7et e
L— ) mator
& Bhimerupt docsl varisbles
b 23 Output
— E indfins,
— Eio7st

b £ i0 781

t— Bl motarh
2 B suby_mi,
H— Bisub_ma

woid
BLG_ HALL 120 78KGRIED | e

wnsigned char s UsctBut[FX_BUFF_SIZE]:
char = _Uasthead p;
<har s Vaxtirice p:
unsigned char s, Usrekrrstat;

prototype functions

uenigned char
dnsigned ohar
x| | umsigned char

Get_Uake(void):
Read_VertSut (roid)
Wait_Uarciwoid):

Send_Uact unsigned char)

/* UART receive +¢
/% URRT data buffer redd */
/* UART wait for new data in butfer *7

7+ UABT send o %
I

#% VAT XX bufter #
/% pead pointer 4

/% write pointeres

#* UART ervor code i/

tog

Resdy

Figure 9-5 Workspace & Project open screen

T

The build options for the project can then be set or changed using the following
menus. The build options are entered as shown in Figure 9-6 below, and then
ensure all the options are set according to the remaining figures below.

#7 18R Embedded Workbench IDE =

File Edit “iew | Project Tools Window Help

EEA A sl R ]

tor h | sub_mio.c | sub_meio.h M |

e
sics.h”
235_64.h"

235_64 ext.h"

O ﬁ Add Files...
M = Add Group. ..
Impart File Lisk, .,
Edit Configuratians. ..
[Files poinee
E@BLDC_I
Create New Project...
|5 [ Initiali  Add Existing Praject...
3 0u
— B intr
L — [Rhio7 Source Code Contral
ol e 7
g 1 LU CTRLFT.
e B Intern papui 4
£ _Ou Clean
—@int  pate buid.. Fg
— @io?
07 Sbop Build ETRI4-Break
MO Debug CTRL+D

h

Make & Restart Debugger

- (3 Qv
— B intrins.
L Mio7r..

— Fhin7ar

Figure 9-6 Project Build Options

- UartBuf[Rx EUFF 3IZE]; #% UART RX buffer 27
_UartRead p: A% read pointer */
_Uartirite_n: SEwwite pointerss
 UartErr3tat; /% UART error code  #/

User's Manual U19823EE1VOUMO0



Using the IAR Embedded Workbench

Chapter 9

9.5 General Options

Options for node "BLDC_HALL120_78KORIE3™

Categany:

C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger

IE-73

IECUBE

MINICLEBE

Sirmulator

Tk-78

Target I Elutputl Library D:unfiguratiu:unl Libramy Optiohs Stackf’HeapI 1 | "l

Device

[78K0R - LPDI7EF1235_64 E;+|

[T Mo DI A UL

— Mear conzstant location

IMirrurFlDM1 'I

Code model:

| Mear j

[rata model:

| Mear j
Start address; Size [Kbytez]:

ID:-:F‘I 0o

IEE.?S

= Code batlking
Heg address:

IDHFFF3

Bank address

IEIHBEIDL'I

o of banks

i

Bank size [Kovtes]:

8

o]

Cancel

Figure 9-7 General Options - Setting the Target Device
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Options for node "BLDC_HALL120 78KORIE3™

Categony:

C/C4++ Compiler
Assembler
Cusktom Build
Build Actions
Linker
Debugger
IE-75
IECUEBE
MINICLUEE
Simulakor
TK-78

Target  Output | ibrary Configuration | Libray Dptions Stack;"HeapI 5 | ’l

— Output file
* Executabls
 Library

= Output directaries

Executables/libraries:

IDebug'\E:-:e

Object files:

{DebughObi

List filez:

{DebughList

o |

Cancel

Figure 9-8 General Options - Setting the Output Locations

Options for node "BLDC_HALL120_78KORIE3"™

Categany:

C/C++ Compiler
Assembler
Custam Build
Build Actions
Linker
Debugger
IE-73
IECUBE
MINICLUBE
Sirmulator
TK-78

Targetl Output  Library Configuration | Libran Options Stackf’HeapI 1 | >|

Librany: [rezcription:

I vl Uze the legacy C runtime librarny.

LCibarar file:

|$TEIEILKIT _DIR$SLIBACLIBA:I? Bkindir26

[Eantiguration file:

5 12

ok,

Cancel

Figure 9-9 General Options - Selecting the C-Library
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. Options for node "BLDC_HALL120_78KORIE3"™

Lol = ]
CJC++ Compiler
F\.s‘sEmbIe:r-' '
Custom Build
‘Build Actions
Lirker
Détri.'igi;er :

IE-78
IECUBE
MINICUBE
51'_m|_.||._at;:|r

TK-78

Figure 9-10 General Options - Setting the Stack and Heap
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9.6 Compiler Options

Options for node "BLDC_HALL120_78KORIE3™

Categary: Factory Settings |

General Cptions [ Muliile Compilation

':-"':""":':'r"'l:'"'f”' [T | Biscard Unused Flblics
Assembler
Custam Build Language IDptimizatiDnsI Dutputl List | F'repn:uc:essu:url Diagrostic 4 | "l
Build Actions
Linker
Dekisgaer — Language
IE-75 *C
IECLEE 7 Embedded C++
MINICIBE 7 Ertended Embedded G
Simulakaor € Butomatic [estension based)
Tk-78
™ Require prototypes
— Language conformance————— 1~ Flain 'char' iz
& Allow [4R estensions "~ Sigred
" Relaked 150/4N5] * Unsigned
" Shrict1S0/aM51

[" Enable mulibyte support

[" Enable 4R migration preprocessar extenzsions

(] 4 I Cancel

Figure 9-11 Compiler Options — Language Settings
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Options for node "BLDC_HALL120 78KORIE3™ . '_ ﬂ

Category: Factomy Settings |
|General Ciptions ™ Multi-file Compilation
[T Discard Unused Publics

Assembler ==

Cuskom Build Language Dptimizations IDutputl Ligt | F'repmcessml Diagnasticﬂ_’l
Build Actions

Linkar = Lewel Short address work area—
Debugger " None [ Enable work area

IE-78  Low —

IECUBE s dim |~ Butes

MINICLUBE i+ High IEaIanced "I

Simulakor

Tk-75 Emabled transformations:

Common subexpreszion elimination
Loop unmolling

Function inlining

Code raohion

Type-bazed aliaz analyziz

[ Enable 'callt wuntime library calls

[ Bwte alignment of data

(] 4 Cancel

Figure 9-12 Compiler Options — Optimisation

Options for node "BLDC_HALL120_78KORIE3"™ . '_ ﬂ

Category: Factory Settings |
|General Cptions I Multi-file Compilation
= Biscard Unused Publics

Assembler

Cuskam Build Languagel Optimizations.  Outpt I Ligt | F'repn:uc:essu:url Diagrostic 4 | >|
Ew}li.ﬂctlons Mol tine
inker
Debugger [T Oweride default
IE-75 % Frogram Module
IECUBE £ Litran Module
MINICLUBE
Sirmulator .
[ Object module nams:
TK-78

¥ Generate debug information

(] 4 Cancel

Figure 9-13 Compiler Options — Output Set for Debug
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Options for node "BLDC_HALL120 78KORIE3™

Categony:

|General COptions

Assembler
Custom Build
Build Actions
Linker
Debugger
IE-75
IECUEBE
MINICLUEE
Simulakor
TK-78

Factomy Settings |

™ Multi-file Compilation
[T Discard Unused Publics

Languagel Dptimizatiansl Output  List IPrepchessmI Diiagnostic 4 | ’l

v Dutput list file
¥ Aesembler mnemanics
[ Diagnostics

[ Dutput assembler file
[T Include source
[T Include callfrare infarmation

(] 4 I Cancel

Figure 9-14 Compiler Options - Compiler Listings

Options for node "BLDC_HALL120_78KORIE3"™

Categaony:

|General Options

Assembler
Custam Build
Build Actions
Linker
Debugger
IE-73
IECUBE
MINICLUBE
Sirmulator
TK-78

Factory Settings |

[ Multifile Compilation
[T | Biscard Uhused Flblics

Languagel Dptimizatiunsl Dutputl Ligt Preprocessar | Diagrostic 4 | >|

[ lgnore standard include directories $TOOLKIT_DIR$AMCS

STOOLEIT_DIR$MKCSCLIES,

Additional include directories: [one per ling)

=
=l
il

Preinclude file:

Defined symbals: [one per ling)

;I [™ Preprocessor output b file
[T Freserve comments
[T | Generate #line directives

-]

(] 4 Cancel

Figure 9-15 Compiler Options — Pre Processor Settings
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Note All other Compiler Options settings can be remain as the default settings.

9.7 Assembler Options

Options for node "BLDC_HALL120_78KORIES™

Categany:

General Options
C/C++ Compiler

{3 it

i Assembler
Custom Build Language I Dutpuk I List I Preprocessar | Diagnoshics I Extra Options I
B_L"Id ATRERE v Lzer zumbals are caze senzitive
Linker
Debugger ™ Allow mremonics in first colurn
IE-78 ™ &llow directives in first column
IECUEE
MINICUBE ™ Enable multibyte suppart
ST bacro guote characters:
Tk-78

Factom Sethingz |

(] 4 I Cancel

Figure 9-16 Assembler Options - Language Settings
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i Options for node "BLDC_HALL120_ 738KORIE3™

|General Options:

C-Il:’C++ (fcnn'_upiier'
5 ler

Custom Build

Build Actions

Linker

D.ei:nugger
IE-73
IECUBE
MINICLUBE
Simulator
TK-78

Figure 9-17 Assembler Options — Output set for Debug

ptions for node "BLDC_HALL120_78KORIE3™

|zeneral Options
C-IfC++ Cu:umpiier'
& ler
Cuskomn Build
Build Actions
Linker
D.ei:uugger
E-75
IECUBE
MINICLUBE

Simulator
TK-75

Figure 9-18 Assembler Options - Listings
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9.8 Linker Options

Options for node "BLDC_HALL120_78KORIE3™ 2 ] ﬂ

Cateqgany: Factary Settings |

General Options
CIZ++ Compiler

Assembler
uskom Build Dutput |EHtra Dutpull ﬂdefinel Diagnosticsl Lizt | D:nnfigl Proce 4 I l‘I
Buil ctians —~ Dutput file
F"=" [ Ovemide default Secondary output file;
fE_?gsger [FLDC_HALLTZ0 78KORIES 425 (None for the selected format]
IECUBE — Format
r\"!INICLlBE + Debug infarmation for C-5FY
Simulator W wfith wintime control modules
Tk-78 IV with 120 emulation modules

™ Bufered temminal outmut
W Allow C-SPY-specific extra output file
" Other

[ atput farmat: Imtel-e:-:tended

Farmat variant: INone

L Lef e

Maodule-lazal sprmbals: IInu:qu:Ie all

0k I Cancel |

Figure 9-19 Linker Options - Primary File Output
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Options for node "BLDC_HALL120 78KORIE3™

Categony:

General Options
C/C++ Compiler

Output  Extra Output |ﬂdefine| Diagnasticsl List |

Factomy Settings |

Cl:nnﬁgl Proce 4 | ’l

Assembler
Cusktom Build
Build Actions )
Linkar ¥ Generate extra output fils
Debugger = Output file
IE-78 v Dveride default
mabas [BLDC_HALL120_78KORIE 3 hex
MINICLUEE
Simulakor il
TK-78
Output format: Iintel-extended
Format wanant; INone

Ok

Cancel

Figure 9-20 Linker Options - Secondary File Output

Options for node "BLDC_HALL120_ 73KORIE3™

Figure 9-21

Categaony:

General Qptions
CJZ++ Compiler

Factom Settings |

Assembler : :
Custom Build Dutputl Extra Dutputl ftdefine  Diagnostics I List | D:unfigl Proce 4 I ’I
Build Actions

[ Always generate output Range checks

= {* Generate enars
Debugger v Segmert overlap warnings :
IE-75 . " Genherate warnings
IECLIBE [~ Mo global type checking " Disabled
N!INICUBE —Warnings/Ermors
Simulator :
uppress all warnings

TK-78 s !

Suppress theze diagnostics:

Treat these az warnings:

Treat theze as errors:

o]

Cancel

Linker Options - Diagnostic settings
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Options for node "BLDC_HALL120_T8KORIES" _ X

Category: Factomy Settings |

General Options
CJC++ Compiler
Assembler

Cuskam Bild Dutputl Estra Dutputl #definel Diagnostics  List |D:unfig| Proce 4 I ’I
Build Actions
¥ Generate linker listing
Debugger W Segment map File farmat
IE-75 S pribols £ Teut
IECILIBE ™ Mone = HTML
MINICUBE " Symbol lizting :
?E?Emr  Modiieion [ Lines/page: |BD

v Module summary
[ Include suppressed entries

v Static overlay map

0k Cancel

Figure 9-22 Linker Options - Generate MAP File Output

Options for node "BLDC_HALL1Z0_78KORIE3™

Cateqgany: Factory Settings |

General Options
C/CT4++ Compiler

Assembler _
Custom Build Dutputl Eutra Elutputl ﬂdefinel Diagnasticsl Ligt Config IF'n:nce 1 | ’l
Build Actions — Linker command fils
v Ovemide default
DfEh?gager [$TOOLKIT_DIR$\CONFIGH k7811 235_64.ucl J
IECUEBE
MINICLBE
Sirnulator [ Owverride default program entoy
Tk-78 o) Entry late] I_prugram_start

| Defined by application
Search paths: [one per ling)

$TOOLKIT_DIR$MLIBY ﬂ

— Raw binan image
File: Symbal: Segment:  Align:

2] -

0k I Cancel |

Figure 9-23 Linker Options - Linker Command File Selection
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Note The Linker Control File must match the device selected. The remainder of the

9.9

Caution

Figure 9-24

Linker setup can be left as the default setting.

Integrated Debugger Selection

The MINICUBE debugger must be selected when using the MINICUBE2 and
when using the onboard USB interface. DO NOT SELECT THE TK-78 debugger

option.

Options for node "BLDC_HALL120_78KORIE3™

Categany:

General Options
CJC4++ Compiler
Assembler
Custom Build
Build Actions
Linker

Debugger
IE-78
IECLIEE
MINICLIEE
Simulakor
TE-78

3 x|

Setup | Extra Dptionsl F'Iuginsl

Diniver
MINICLIEE

¥ Runto

INI. BB-MINIZ

Factam Settings |

Imain

— Setup macroz

[ Usze macra file

- Device descriptions
™ Dveride default

|$T OOLEIT_DIRFSCONFIGADOF07EM 235 B4, ddf

B

]

Cancel |

Integrated Debugger Selection
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Options for node "BLDC_HALL120 78KORIE3" = x|

Categony: Factory Settings I

General Options
C/iZ++ Compiler

Assembler :
Custom Build Setup I Extra Options  Plugins
Build Actions )
Linker Select plugins to load:
IE-78 [ Code Coverage
IECLIBE [JORTIRTOS
MINICUBE [ Profiling
Sirnulatar [w] Stack
TE-78
Dezcription: ‘HTDS awareness for SEGGHER emb05
Lacation: |I3:'\F'rngram Files4 AR SystemshEmbedded ‘Workbench Kick
Originatar; |5 eqaer Microcantroller Systeme GmbH
Werszion |2.EI.5.D

ok I Cancel

Figure 9-25 Integrated Debugger - Plug-in Selection

Note The Extra Option section can be ignored.

9.10 Workspace and Project Setup if Not Compatible with
the Installed IAR Workbench

1. Set a new workspace
File -> New -> Workspace

2. Create a new Project
Project -> Create New Project -> Select “Empty Project” -> “OK”

Enter a project name and set the location for the project
(This can be the same location as the downloaded example software
or a new location)

3. Add the Source files to the project

C Source Files
Project -> Add Files
Locate and select all the C source files

Main_mcio.c
Sub_mcio.c
Initialise_hardware.c
Interrupt_handlers.c
Motor.c
GUI_support.c
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Press "OPEN"

All these file should now appear in the Project Window (Left Hand
Side of the IDE), as shown previously.

9.11 Build/Rebuild the Project

To build the project press the “make” icon in the task bar as shown below:

Y W E e » &[0 85D
rol, main | [i]

Figure 9-26 Make Button

The build results and any errors or warnings will be displayed in the Messages
window at the bottom of the IAR Workbench window. These should be corrected
before moving on to the Debugging section.

9.12 Debugging
Once the project has been built without errors the user can now start the

debugging session.

This is done by pressing the "Debug" icon in the task bar.

at

Debug

Figure 9-27 Start the Debug Session

The debugger will connect to the OCD unit and download the code to the Flash
memory on the microcontroller board.

Once downloaded the debugging window will open as shown below in Figure
9-29 .

Note The IAR embedded Workbench provides an integrated debugger, so the
debugging window opens as part of the IDE.

If the debugger is run for the first time in a new project the following set up window
will open. This is to set the basic function of the debugging hardware (i.e. Mini
Cube or IECube etc.).
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MINICUBEZ Hardware Setup for 78KOR (78F12356) e

1D code
FFFFFFFFFFFFFFFFEFFE

[ Erase flazh before next 1D check

Time unit

Insec "I

ak.

Cance|

L,

— Main clock Sub clock
" Clock board € Clock board T
¥ Extemal " Eutenal
0 System € Gpster fail-2afe Break
INDHE vI MHz INnne vl kHz ’7|- Yiew getup
— Flash programrming T arget power off — Target connect
& Pemit " Permit
TOOLO i
" hot Permit & hat Permit I J
— Fin mask = Peripheral break Target
I wielm [~ TABGET RESET v & (timer] O
= Rkl [~ INTERMNAL BRESET [ B [zenial et Mot Connect
— Memony map
Start address: Length: Type:
[0 EX -] [Intemal ROM =l Add

000000 - 0«0FFFF Internal ROM 64 Ebytes
0«FF300 - 0<FFEFF Internal Bak 3072 bytes

Remaove |
Remowe All |

Figure 9-28 Debugging - Initial Hardware Setup

Notes

Ensure that the settings are as defined above.

1.

If the Main Clock shows the “Clock board” detected, then ensure that this

is selected.

If debugging with a motor connected, check the A (timer) box in the
Peripheral break settings (as shown above) to avoid damaging the motor
driver devices, fuse, or motor. Checking this box will force all timer output
pins to a high impedance state during break conditions.
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Figure 9-29 Integrated Debugger - Main Window

A 1AR Embedded Workbench IDE
File Edit VYiew Project Debug Emulator Tc

DSHS & & BR|o >
— $“sg—91 5 &

LW B S
)

Reset  Stop Step Step Step Next Runto  Run Exit
(When Lit) Over Into Out  Statement Cursor Debugger

Figure 9-30 Debugger Task Bar Icons
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Figure 9-31

7 IAR Embedded Workbench IDE

R

LR R R R R

e e e
R R e R

1.0

SRR R A A S S R A R AR R R R R R R A AR R R R R R 2 R 2 )

/****  Main Control Loop & Task function Sequence whhaf

void main(void)

{
init_0SC{();
system init{): /* Set up */
start_AD(): /* Start AD conversi
__enable interrupt(): /* Glcbal Interrupts

Debug Menus
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7 18R Embedded Workbench IDE

File Edit | Wiews Project Debug Emulator  Tools  Window  Help

W=l  Messages Biild ll 7 %
‘,_—‘ ‘Wiotkspace Find in Files
1< | Source Browser Tool Cutput
Workspace Dehi x
BadA s ; g Log [ motor.c | m
Breakpoints
I Find In Trace I
Bebug Disassembly it
| Files ~ Memary | x| m o
= ﬁBL Symbolic Memory ORIE3-De...
Register
va source code sta.
Locals
Skatics
Auto
Live Watch s
[ CQuick \Watch
Zall Skack,
Terminal I
Code Coverane Srwroid mait(wodid)
Frofilimg {
Stack A% Hardware Set-
Toolhars » DEEUG_PORT MODE
v Status Bar DEEUG_PORT = 0
Motor SetupFunc
init LEDFORT():
init TIMER():
J_,l":(-
BLOC HALL120 Y8KORIES KR

= I 1

Figure 9-32 Debug Views Windows
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# 18R Embedded Workbench IDE

File Edit Wiew Project Debug | Emulakor  Tools  Window  Help

Ol ﬁ|§| ¥ By Hardware Setup,.. ]? %
= | [ | = A 0 20 2L Breakpoint Toggle During Run
||..l|..||:|r-|~:5|:|.E|I:E| | MEISk. Optil:ll'l. y Eiis | i
IDEI::ug Pseudo Emulatan.. .
Files Live Wakch Setup...
B BLDC_HALL120_78K  Trace Setup.. ;;;;;;;
B GUI_suppart.c Tirrer SEbUR, o
Initialise_hardware.c ~ EditEvents...
Interrupt_handlers.c B Sequencer,
main_mcio.c s
L - Fumetion Trace [
sub_mcio.c Live Memary
[ Output
Breakpoint Usage
Enatle Flash Self Programming ol
Flash Pragtamming Emulation.,.
Fla-FRx Security: Flags Setking Emulation .. s
Fast Shield Sething. ..

_/:(-

DEBUG_FORT _MODE
DEEUG_PORT = 0O;

Motor SetupFunc|
init LEDPORT() ;
init TIMER() :

BLDC _HALLT20 78K0ORIES

Figure 9-33 Emulator Debug Options

[fol (4]

Note The "Live Watch" does not operate in real time on the on-chip debug unit.
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Table 10-1 Port Pin Definitions
Pin Port Pin Definition of Use
22 P33 Mode PB
21 P32 Reverse PB
23 P77 Forward PB
24 P76 Start/Stop PB
50 P152/ANI10 Speed POT
17 P60 (78F0730) RUN LED
28 P12 (78F0730) BREAK LED
30 P70 HALLA
29 P71 HALL2
28 P72 HALL3
46 TMOFFO Hardware Motor OC
49 P153/ANI11 AD_Shunt
27 TXDO TXDO (USB)
26 RXDO RXDO0 (USB)
19 TXD1 TXD1 (ZigBee)
20 RXD1 RXD1 (ZigBee)
42 TO02 HI-U
41 TOO03 LO-U
40 TO04 HI-V
39 TO05 LO-V
38 TO06 HI-W
37 TOO07 LO-W
34 P50 LED_segA
33 P51 LED_segB
32 P52 LED_segC
31 P53 LED_segD
60 P20 LED_segE
59 P21 LED_segF
58 P22 LED_segG
57 P23 LED_segDP
P42 LED 0
P43 LED_1
25 P141 LED_2
53 P75 LED_3

Schematics Schematics descriptions are attached to this document. Use the Attachments tab
for access (lower left side of the screen).
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