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ABSTRACT

There are no good scientific research studies that convincingly show the
relationship between lighting and crime. However, lighting does deter crime and makes
people feel more secure. This project is aimed to design a dual-functional system that acts
as a low-cost home security system and garden lights controller. The main control system
utilizes Motorola MC6811HCAL as it offers good energy management and better
efficiency. The system is equipped with light sensor to measure darkness level, infrared
sensors to detect movement within the vicinity, a digital clock to manually control the
main system and an interface circuit that enable the system to control the main power.
The system program will be simulated using THRsim11 before being implemented into
the hardware and tested for functionality. It is found that the system can effectively

function as a home security system as well as a garden lighting controller.



ABSTRAK

Tiada kajian saintifik yang menunjukkan terdapat hubungan antara pengcahayaan
dan jenayah. Namun pencahayaan yang baik menghindarkan jenayah dari berlaku dan
juga sebab untuk penghuni berasa lebih selamat. Projek ini adalah untuk mereka bentuk
suis lampu automatic yang akan menaktifkan bekalan kuasa utama apabila hari gelap.
Fokus projek ini adalah untuk mereka bentuk satu sistem dua fungsi sebagai sistem
keselamatan rumah yang berkos rendah dan juga sebagai pengawal lampu taman.
Pengawal utama sistem ini menggunakan Motorola MC6811HCA1 kerana ia
memberikan pengawalan tenaga yang baik dan efisyen. Sistem ini dilengkapi dengan
sensor cahaya untuk mengukur tahap kegelapan, sensor infrared untuk mengesan
pegerakan dalam kawasan taman, jam digital untuk mengawal sistem utama secara
manual dan litar pengantaraan yang membolehkan sistem mengawal punca kuasa.
Program bagi sistem ini akan disimulasikan dengan menggunakan THRsim11 sebelum
diimplimentasi kedalam litar dan diuji fungsinya. Sebagai kesimpulannya, sistem in boleh
berfungsi dengan baik sebagai sistem keselamatan rumah dan juga sebagai pengawal

lampu taman.
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CHAPTER1

INTRODUCTION

1.1  OVERVIEW

Security lights are one of the most practical and effective way to prevent crimes
around the house. Even though a well-lighted property neither can prevent malicious
activity nor guarantee personal safety, however it is a fact that crimes are less likely to
occur because lighting is an excellent deterrent. Security lights expose the criminal thus,
making them feel insecure and vulnerable. Even if the homeowners did not realize of an
unwanted visitor, the presence of lights might alert neighbors, watch guard or police patrols

of the situation.

Nowadays, the light-based security system can be buy from store have some
weaknesses. One of the weakness is the bulb used is of a very high intensity light bulb. The
problem is the light can produce a very large shadow. Especially, if the garden is full of
trees and other objects. The large shadow can limit the vision within the garden. Moreover,

the security lights need to be controlled manually.

Therefore, in this project, instead of using high intensity lights bulb, garden lights
bulb will be used. Garden lights bulb is chosen because it gives better vision around the
vicinity. The system is also design to be on and off automatically. To control the system,

microcontroller MC68HCI11A1 is use so that the system will be able to run automatically.



Other hardware that will be used is the light sensor, infra-red sensor, digital clock and also

interfaces circuit.

The sensors that are use give the system the ability to detect the condition around
the vicinity. Light sensors enable the system to differentiate between day and night. By the
end of the day garden lights will on. The digital clock are used to replace timer. Its function
is to enable the system to know the time. In this project, the garden lighting will activate by
dusk. The activation of the garden lights will continue until the time set in the digital clock
alarm system. When the digital clock alarm is on, it will deactivate the whole garden lights.
However, after this deactivation, the infra-red sensor will take over. Infra-red sensor, are
used to acts as a motion sensor. If the sensor detects any movement the garden lighting will
be activated to scare off the intruder. Therefore, the system does act in a dual-function

system, both as the security system and also as the garden lighting system.

1.2 OBJECTIVE

The overall aim of this project is to build an autonomous lighting and security
system that saves energy and more efficient, the design system will have the dual-
functionality on both the security and the garden lighting system in the vicinity. Moreover,
the job scope is not limited to just turning ‘on’ and ‘off’ the main power supply but it

extends to these works:

1. To build a light sensor circuit that is able to activate at a preset darkness. The light
sensor is able to adjust its level of sensitivity.

2. To build an infra-red sensor circuit that act as a motion sensor.

3. Both circuits of the light sensors and infra-red sensors will be built independently

before interfacing them with the microcontroller.



4. To build digital with an alarm function and able to energize a relay to the
interfacing circuit. The clock use an AC power supply.

5. To build an interface circuit that is able to receive input from the microcontroller
and able to both activate and de-activate the main power supply.

6. To build a microcontroller MC68HC11A1 circuit as the main controller of the

system. The microcontroller is in the bootstrap mode.

1.3 THESIS STRUCTURE

The thesis consist of five chapters all together including this chapter. The contents

of each chapter are outlined as follows:

Chapter 1 briefly explains about the overview of the project, its objective and also the

scopes. Finally, the thesis structure is explained.

Chapter 2 discusses the detail of literature review, that are applied in the whole project.

These literature review, are selected from books, journals and articles.

Chapter 3 explains the methodology and the system hardware. This chapter is divided into
two parts. The first part explains the building the hardware and the second part interfacing
the hardware with the microcontroller. This part also explain how the microcontroller is

programmed in bootsrap mode.

Chapter 4 discuss the testing set-up and the result of interfacing the hardware with the

microcontroller. The chapter focus, on the hardware testing.

Chapter 5 is the conclusion in finishing this project. This chapter also include suggestion

for future development. Cost and commercialization also discuss in this chapter.



CHAPTER II

LITERATURE REVIEW

2.1 INTRODUCTION

This chapter is discussed about the literature review that related to the project. It is
important to know further detail of the component that need to be used in this project. The
focus of this literature review will be the microcontroller, light sensor, infra-red sensor and
opto-coupler. These circuits must be well known and ensure that these circuit can interface

with the microcontroller.

There are still other supported circuit such as Max233 and DB9. Which will be use
to write program to the microcontroller. Max233 can only be used for bootstrap mode only.

For expanded mode, the microcontroller require special burner to insert the program.

Other supported circuit that will be used are clock circuit and reset circuit. These
support circuit are used to enable the microcontroller to operate. Both of the circuits are a
must to a microcontroller even for an expended mode. There is another circuit that support
the microcontroller which is the voltage regulator. It is use to supply SVdc to the
microcontroller. However, once the project is in the final stage, the voltage regulator will

not be used.

For further information on the components and concept that will be used is explain
in this chapter of literature review. All the fact and information of designing the system

comes mostly from books, and article. Which will be explain later on this chapter.



2.2 LIGHT DEPENDENT RESISTOR

A photoresistor or LDR is an electronic component whose resistance decreases with
increasing incident light intensity. It can also be referred to as a light-dependent resistor
(LDR), photoconductor, or photocell. A photoresistor is made of a high-resistance
semiconductor. If light falling on the device is of high enough frequency, photons absorbed
by the semiconductor give bound electrons enough energy to jump into the conduction
band. The resulting free electron (and its hole partner) conduct electricity, thereby lowering

resistance.

A photoelectric device can be either intrinsic or extrinsic. An intrinsic
semiconductor has its own charge carriers and is not an efficient semiconductor, eg. silicon.
In intrinsic devices, the only available electrons are in the valence band, and hence the
photon must have enough energy to excite the electron across the entire bandgap. Extrinsic
devices have impurities added, which have a ground state energy closer to the conduction
band since the electrons don't have as far to jump, lower energy photons (i.e. longer
wavelengths and lower frequencies) are sufficient to trigger the device. If a sample of
silicon has some of its atoms replaced by phosphorus atoms(impurities), there will be extra

electrons available for conduction. This is an example of an extrinsic semiconductor.

Cadmium sulphide (CdS) cells rely on the material's ability to vary its resistance
according to the amount of light striking the cell. The more light that strikes the cell, the
lower the resistance. Although not accurate, even a simple CdS cell can have a wide range
of resistance from less than 100 Q in bright light to in excess of 10 MQ in darkness. Many
commercially available CdS cells have a peak sensitivity in the region of 500nm - 600nm.
The cells are also capable of reacting to a broad range of frequencies, including infrared
(IR), visible light, and ultraviolet (UV). They are often found on street lights as automatic

on/off switches. They were once even used in heat-seeking missiles to sense for targets.



Photoresistors come in many different types. Inexpensive cadmium sulphide cells
which shown in figure 2.1, can be found in many consumer items such as camera light
meters, clock radios, security alarms, street lights and outdoor clocks. They are also used in
some dynamic compressors together with a small incandescent lamp or light emitting diode

to control gain reduction.

Lead sulphide- and indium antimonide-LDR are used for the mid infrared spectral
region. At the other end of the scale, Ge:Cu photoconductors are among the best far-
infrared detectors available, and are used for infrared astronomy and infrared spectroscopy.

However, all light dependent resistor use the same symbol which is shown in figure 2.2.

Figure 2.1: A common Light Dependent Resistor

VN
I

Figure 2.2: Light Dependent Resistor symbol.



2.3 INFRA-RED SENSOR

Is a device that is good at detecting object or movement within its range at a
relatively low cost and low power consumption. Very wide angle sensing. The infrared
sensor will be use in detecting objects/movement moving in the garden area. The range of
the sensor is about 1.5 meter. It usually use as part of a robotic system. It is able to detect
any object or movement within it range however it cannot predict the distance between the
sensor and object. However the sensor weakness is not an issue. It is because we require it

ability in detecting movement.

2.4 MICROCONTROLLER

The microcontroller board is the brain that control the whole system.
Microcontroller MC68HC11 is chosen because it fulfill all the requirement that needs to
run the system. MC68HC11 is chosen rather that PIC type because it has enough input to
fulfill the project objective. The micro controller offers high speeds and low power

consumption chips with multiplexed buses and a fully static design.

The MC68HC11AS8 has up to 38 input/output lines, depending on the operating
mode. Port A has three input-only pins, four output-only pins, and one bidirectional I/O
pin. Port A shares functions with the timer system. Port B is an 8-bit output-only port in
single-chip modes and is the high-order address in expanded modes. Port C is an 8-bit
bidirectional port in single-chip modes and the multiplexed address and data bus in
expanded modes. Port D is a 6-bit bidirectional port that shares functions with the serial

systems. Port E is an 8-bit input-only port that shares functions with the A/D system.

For ensure the microcontroller is running normally, we must run the microcontroller
through 3 phase. These phases show that the microcontroller is in good condition. For this
project, the microcontroller is running in bootstrap mode. For bootstrap mode we can use

Motorola programmable program. There are many such program and can be downloaded



from the internet. For example Wpl1, HC load and Jbugl1. So therefore most of the time
that applied for this project can be done in the room. The programming for the

microcontroller can be done by using a PC that has DB9 port.

2.5 WP11

This manual provides information on our WP11.EXE program, Windows software
used for programming 68HC11 family microcontrollers. WP11.EXE takes input from
object code files created with 68HC11 assemblers or compilers. These object code files
may be in Motorola S-record, Intel Hex or binary memory image formats. The software
also allows the operator to perform many other useful programming functions such as
erasing, blank checking & verifying devices, displaying, editing, exporting and changing
the format of the object code files and filling unused memory locations with a user
specified "fill" byte. The software was designed to work with our P11 Programming Board
but will also work with any hardware that supports the 68HC11 special bootstrap mode of
operation. TECI provides several other development tools for 68HC11 family
microcontrollers such as our Cross Assemblers WASM11.EXE and TASM11.EXE and real
time in-circuit emulator TECICEHC11.

2.6 DIGITAL CLOCK

A digital clock is a type of clock that uses digital electronic methods of keeping
time. Digital clocks typically use the 50 or 60 hertz oscillation of AC power or a crystal
oscillator as in a quartz movement to keep time. A digital clock typically displays a
numerical hour range of 0-23, or 1-12 (with an indication of AM or PM), although digital

versions of analog-style faces exist.

To represent the time, most digital clocks use a seven-segment LED, VFD, or LCD

display for each of four digits. They generally also include other elements to indicate



whether the time is AM or PM, whether or not an alarm is set, and so on. One drawback to
digital clocks is the difficulty of setting the time in some designs. Most digital clocks flash
12:00 by default when first powered on and, since the clock is often not a critical function

in many electronic devices, people often allow them to display this default.

Moreover, since they run on electricity and have no permanent memory, digital
clocks must be reset every time they are moved or the power is cut off. This is a particular
problem with alarm clocks, since a power outage during the night usually results in the
clock failing to trigger the alarm in the morning. To reduce the problem, they often
incorporate a battery backup to maintain the time during power outages. More recently,
some devices incorporate a method for automatically setting the time, such as using a
broadcast radio time signal from an atomic clock, getting the time from an existing satellite
television or computer connection, or by being set at the factory and then maintaining the

time from then on with a quartz movement powered by an internal rechargeable battery.

Digital clocks are very small, useful, and inexpensive. For these reasons, they are
often incorporated into virtually every electronic device. Most commonly, digital clocks are
incorporated into bedside alarm clock radios, but they are also found in televisions,
microwave ovens, standard ovens, watches , computer and cell phones.

In the 1980s and 1990s, digital clocks were standard on most automobiles. However, the
fashion is slowly leaning towards analog clocks, which was the first style of clock to be
used in automobiles. Digital clocks were invented in 1956 and became more popular as

microchips and LEDs became cheaply available.

2.7 OPTO-COUPLER

There are many situations where signals and data need to be transferred from one
subsystem to another within a piece of electronics equipment, or from one piece of
equipment to another, without making a direct .ohmic. electrical connection. Often this is

because the source and destination are (or may be at times) at very different
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voltage levels, like a microprocessor which is operating from 5V DC but being used to
control a triac which is switching 240V AC. In such situations the link between the two

must be an isolated one, to protect the microprocessor from overvoltage damage.

Relays can of course provide this kind of isolation, but even small relays tend to be
fairly bulky compared with ICs and many of today.s other miniature circuit components.
Because, they are electro-mechanical, relays are also not as reliable . and only capable of
relatively low speed operation. Where small size, higher speed and greater reliability are
important, a much better alternative is to use an opto-coupler. These use a beam of light to
transmit the signals or data across an electrical barrier, and achieve excellent isolation.
Opto-couplers typically come in a small 6-pin or 8-pin IC package, but are essentially a
combination of two distinct devices: an optical transmitter, typically a gallium arsenide
LED (light-emitting diode) and an optical receiver such as a phototransistor or light-
triggered diac. The two are separated by a transparent barrier which blocks any electrical
current flow between the two, but does allow the passage of light. The basic idea is shown

in Fig 2.3, along with the usual circuit symbol for an opto-coupler.

LED TRANSMITTER
(UNDER

PHOIOTRANSISTOR
RECEIVER

Fig.l: Construction of a typical
optocoupler 'and the usual circuit symbol.

Figure 2.3 Opto-coupler

Usually the electrical connections to the LED section are brought out to the pins on

one side of the package and those for the phototransistor or diac to the other side, to
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physically separate them as much as possible. This usually allows optocouplers to
withstand voltages of anywhere between 500V and 7500V between input and output.
Optocouplers are essentially digital or switching devices, so they.re best for transferring
either on-off control signals or digital data. Analog signals can be transferred by means of

frequency or pulse-width modulation.

2.8 SUMMARY

From all the fact that is collected, it can be summaries that interfacing the hardware
to the microcontroller is possible. Using relay and transistor that will be use as the
interfacing circuit. Controlling the main power using an IC like the microcontroller is not
impossible with the use of an opto-coupler. The opto-coupler also protect the

microcontroller from any damage.

The main reason microcontroller is use because the specs fulfill the requirement for
this project. Microcontroller is able to control all the hardware that will be use in this

project.
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CHAPTER 111

METHODOLOGY

3.1 INTRODUCTION

This chapter explains about the methodology used during the process of completing
the project. The topic covered in this chapter is the block diagram, circuit design,
programming the microcontroller, interfacing the circuit with microcontroller and

programmed development.

The circuit is done step by step. Each of the hardware is design and built to run
independently. So therefore the hardware will be tested for functionality before continuing
to the next step. The next step after finishing the hardware is interfacing it with
microcontroller. Each of the hardware are required another circuit before interfacing. Not
all of the hardware are DC source. The digital clock and the main are AC source. Which
mean it required another circuit to be interface with. The interface done with AC source

will explain later on.

This chapter contents represent the whole project design. Start from basic step until
the project is finish. Some of the circuit design are too large and will be represent in the

appendix.
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3.2 SYSTEM BLOCK DIAGRAM

Main Power Module System
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Figure 3.1: Block diagram

The design for the whole system are shown in a form of block diagram. Shown in
figure 3.1 is how the system is function. The microcontroller is the controller of the system.
Light sensor enable the microcontroller to differentiate day and night. Infra-red sensor
enable the microcontroller to detect movement within the area of the garden. Timer enable

the microcontroller to recognize the time and assign a certain function and command.

3.2.1 Main Power Supply

The supply of the main power can be obtained from any three pin socket which is

supplied from TNB (Tenaga Nasional Berhad). Main power is supplied using a three pin
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plug. The source can be easily obtained whether at the hostel or at the lab. However for

safety reason, in the early stage of the development, the testing is done at the lab.

3.2.2 Module System

Module system controlled the main power. The process of activate and deactivate
are done in this part. Module system contain three main hardware, which is
microcontroller, interface circuit and digital clock. Output of the module is a three pin

socket. Therefore this module is compatible to any kind of lighting.

3.2.2.1 Microcontroller

Microcontroller is the brain of the system. All of the inputs and outputs are
processed to the microcontroller. Inputs of the system are consists of sensors, digital clock
and manual switch. Manual switch are fixed together with the microcontroller. Please refer
to appendix F, which show a circuit of manual switch and microcontroller. Manual switch
function are use to test run the microcontroller in the testing stage. Testing stage will be

explained in chapter 4.

3.2.2.2 Digital Clock

Digital clock required an AC source, which is the only hardware that required this
type of source. To simplify the system, digital clock are fix together inside the module.
Clock function is to trigger the microcontroller when to deactivate the garden lights. Once
garden light are deactivate, IR sensor will take over. Further detail will be explain later in

this chapter.
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3.2.2.3 Interface Circuit

Interface circuit function is to activate and deactivate the main power. The process
of activating and deactivating are triggered by the microcontroller. Another function of the
opto-coupler is to protect the microcontroller from over voltage. The over voltage is

already explain in chapter 2.

3.2.3 Sensor

There are two types of sensors that are used in this project. Light sensor and infra-
red sensor. Sensor output triggered the microcontroller when to activate and deactivate the
main power. The process will later be explained in subchapter 3.5, which is programmed

development.

3.3 HARDWARE DESIGN

The circuits are built step by step along with the programmed development. Each of
the circuit are shown in the figure. However certain circuit which is consider to large will
be place under appendix. The component use are clearly shown in the figure. For the list of

component please refer appendix A
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3.3.1 Microcontroller
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Figure 3.2 Microcontroller circuit

Microcontroller MC68HC11A1 is one of the 68 microcontroller family. The
MC68HC11A1 is chose because it features fulfill the requirement that is required in this
project. In this project MC68HC11A1 will be running in bootstrap mode. This mode will
be using internal eeprom. If certain project required external eeprom, expanded mode will

be use.

Figure 3.2 show the circuit for the microcontroller. The circuit microcontroller is
divided by three parts. Which is voltage regulator, clock circuit and reset circuit. Voltage
regulator supply 5V fix to the microcontroller. Since the microcontroller is a very sensitive
circuit, it required a very low voltage. The clock circuit are use to supply pulse to the
microcontroller. Without the clock pulse, the microcontroller will be unable to read and
write data. So therefore further testing of the microcontroller will be later explain in chapter

4.
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Once the microcontroller is done with testing for its functionality, than we shall
proceed to the next hardware. The next hardware will be light sensor. Light sensor will give

the system the ability to differentiate between day and night.

3.3.2 Light Sensor
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Figure 3.3 Light sensor

Light sensor is one of the most important part in this project. The sensor enable the
system to differentiate between day and night. One of the system functions is to “on” the

main power for garden lighting at night.

In figure 3.3 show the light sensor that is use in this project. If the sensor detects
dark, the LED will on. If the circuit run as expected, than the circuit design will go to the
next step. Which is circuit design for infra-red sensor. The Infra-red sensor will act as a
motion sensor. With infra-red sensor, the system will not alone just for garden lighting but

also for security reason.

3.3.3 Infra-red Sensor

Infra-red sensor is one of the many type of sensor that are use as a motion detector.
For any IR sensor, it usually consists of receiver and transmitter. IR sensor usually use in a

low cost security system is because the cost is very low. The IR sensor is consider the
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cheapest from the other sensor. However the IR length can be consider quite long. The
range however depends on the quality of the hardware. In this project, the IR sensor is a
self made circuit. So therefore the quality of the sensor is quite low, but the sensor is able

to show an example of how a motion detector works.

The IR transmitter is shown in figure 3.4 in the next page. IR transmitter resemble
of an LED. Shown in the circuit, the LED is in series with the IR transmitter. The LED
function is to indicate the IR transmitter is transmitting. If the LED is ‘on’, the IR
transmitter should be also transmitting. So therefore moving to the next step, began the

design for IR receiver.
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Figure 3.4 Infra red transmitter

Once the transmitter is finish, we began on the IR receiver. Both of these circuit are
important. So therefore, both of the circuit are done at the same time. The circuit for the IR
receiver are shown in figure 3.6 in the next page. IR receiver circuit are also use LED as an
indicator. If the IR receiver received the IR transmitter, the LED will ‘ON’. If the LED is
‘ON’, the relay also should switch to normally open condition. If the IR detects movement,

the switch will change to normally close condition.
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Figure 3.6 Infra-red receiver
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Once the IR sensor is finish, the project will move to the next step. The next
hardware to be design is the digital clock. Digital clock is function as timer for the system.
The clock function is to enable the system to differentiate the time. IR sensor for an

example will only work at a certain time only.

3.3.4 Digital Clock

Digital clock are use as a timer for the system. As stated earlier the system will
activate the garden lighting after dark. The garden lights will remain on until a certain of
time. Time will be set by the digital clock. That is the function for the digital clock, which
to tell the time to the microcontroller. For example setting the time at 12 o’clock, the
garden lighting will off but the system will remain on. If movement is detected the garden
will reactivate for a certain of time. With the help of digital clock, it enable the

microcontroller when to run a certain programmed.
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Figure 3.7  Digital clock. (Please refer to appendix B for larger image of the digital
clock)
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Figure 3.7 show the digital clock that are use as a timer in the project. Please refer
to appendix B for a better image of the clock. The digital clock is equip with the ability to
set the alarm, off the alarm, setting for minute and also setting for hour. Digital clock are
running on AC source. So therefore to interface the digital clock with the microcontroller is

using the relay.

3.3.5 Interface Circuit

Since the microcontroller produce output of 5V, it required another circuit so that it
can control the main power. To control the main power a relay is used, however a
microcontroller output is to low to energize the relay. So therefore another circuit was

needed to energize and de-energize the relay.

The circuit that is able to do the task is the interface circuit. Shown in figure 3.7, is
the circuit that will be use in this project. The circuit use a chip know as H11B1, also
known as opto-coupler. There is another type of interface circuit. Please refer to appendix

C for another type of interface circuit.
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Figure 3.8  Interface circuit
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Using opto-coupler give the best protection to the microcontroller. If overload
occur, the opto-coupler will be damage however the microcontroller will be save. The
another type of interface circuit shown in appendix c give the lowest protection. If overload

occur, the microcontroller is most likely to be damage.

The interface circuit are tested at the lab. From the result, shown that the opto-
coupler can receive voltage as low 2V is still able to energize the relay. So therefore

microcontroller which produce 5V output can control the interface circuit.

34 INTERFACING HARDWARE TO MICROCONTROLLER

Once the hardware finish, the next step is to interface the hardware to the
microcontroller. Interfacing the hardware is done by using transistor and also relay. Some
of the hardware are unsuitable to use transistor. The only option is to use relay to interface.
Digital clock for example is a circuit that used AC voltage. Microcontroller will not able to

read an input from AC source.

So therefore interfacing is done so that the microcontroller is able to read the input
and able to system as ordered. The first hardware that will be interface is the light sensor.

Light sensor give the system ability to differentiate between day and night.
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3.4.1 Interfacing Light Sensor
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Figure 3.9  Interfacing light sensor and microcontroller

The interface between light sensor and microcontroller is done by using transistor
as switching circuit. For the full circuit please refer to appendix D. The light sensor in this
figure is different from the figure 3.3. During interfacing the circuit, the LED that are use

as an indicator is remove from the circuit.

By this stage interfacing is done and so is the programmed develop for this stage.
However the programmed development will be explain later on in programmed
development. In this stage, when the sensor is detect that day has turn to night, the LED
that are installed at the output of the microcontroller will on (Figure 3.2). If the sensor

detect the condition is changing from night to day, then the LED will OFF.

If the system is running as expected, then the project will proceed to the next phase.

The next phase will include the IR sensor. Interfacing the IR sensor will be using a relay as

the interface circuit. The reason why a relay is used will be explain later on.

3.4.2 Interfacing IR Sensor

Interfacing the IR sensor is done with light sensor. The condition is that when IR

sensor detects any movement the garden lighting will activate. However the main condition
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is that the garden lighting must activate at night only. So therefore if the IR sensor detects

movement during the day, nothing will happen.
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Figure 3.10 The interface circuit between IR sensor to the microcontroller

The interface circuit is shown in figure 3.9, the interface circuit is done using a
relay and a transistor. For the full circuit of the interface please refer to appendix E. As
stated earlier when the IR receive the transmit signal, the relay will be switch to normally

open. The relay will switch back if the transmit signal is cut off.

The programmed develop will be explain later on in the programmed development.
Once both sensor are running, the next step is to interface the digital clock. So that the

system will be able to change mode from garden lighting to security lighting.

3.4.3 Interfacing Digital Clock

The digital clock that use in this project is using AC voltage source. Using a relay is
the only option. The function of a digital clock is to tell the time for the system. This
project is design to have two functions, which is as security system and also as garden

lighting system. In the previous sub-chapter, the system should be able to function as
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security lights. Therefore in this chapter, the system should be able to function as garden

lighting system and will change to security lighting system base on the setting of the time.

Since the circuit for the digital is to large please refer to appendix B for the circuit
of the digital clock. Shown in figure 3.10, is the clock relay interface with the
microcontroller. The full interface circuit is shown in appendix F. Since the figure is too

large, only the connection of the relay is shown.

In appendix B, the digital clock has the function of setting the alarm. Once the
alarm is set on, the LED which functions as an indicator will also on. If the LED is on, then
the relay will also energize. Once energize, the input relay will be 5Vdc and OVdc. So
therefore, the microcontroller will be able to read the correct input. The DC voltage source

is connected from the microcontroller source. Please refer to appendix F.

PC4/A4/D4 35
PC3/AID3 34
PC2AZ/D2 33
PCA/A1DT 32
PCO/AODO 31
XTAL 30
EXTAL 29
STRE/ RAW 28
E 27
STRAMAS 26
MODALIR 25

: T

TLILII_II_II_IL_IL.IL.II_II_I

From digital Clock I — 5

Figure 3.11 Relay interface the digital clock and the microcontroller

Once the digital clock is done, the project will enter the final phase. The final phase

is building a power module for the system. Building the module will explain later on. The
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next subchapter will cover the programmed development. The programmed development is

done along with the hardware.

3.5 PROGRAM DEVELOPMENT

Programmed development is done along with the development of the hardware. To
programmed the microcontroller, certain chip and software must be installed. The chip are
shown in figure 3.11, which is MAX233. For a complete circuit please refer to appendix G.
The software that programmed the microcontroller also need to be installed. There are a
number of such software, for example HCload, JBugl1 and Wpl11. In this project, Wpl1 is

chosen to be the software to be used. For the manual of using Wp11 please refer to

appendix H.
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Figure 3.12 Microcontroller and MAX233.
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3.5.1 Programmed Development For The Light Sensor

The programmed are done once the light sensor and microcontroller is functioning
as expected. Interfacing the circuit are already explain in subchapter 3.4. So therefore for
the programmed develop please refer to appendix 1. In figure 3.12 show the flowchart of

the program

Lights OFF

Lights On

\ 4

END

Figure 3.13 Programmed flowchart for the light sensor.

Base on the flowchart, if the day is turning to night the garden lighting will be
activated. If the sensor detects day, the garden lighting will deactivate. The flowchart show
that the process will be continuous. In this phase the system is already able to become
automatic light switch for garden lighting. The next step, is to develop a programmed for
light sensor and IR sensor. In the next phase, the system will be design for security lights

instead of a garden lights.
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3.5.2 Programmed Development For IR sensor

The development programmed are done by interfacing both the light sensor and
infra-red sensor. By this stage, both of the light sensor and IR sensor are successfully
interface to the microcontroller. For the programmed please refer to appendix J. In figure

3.12, is the flowchart of the programmed.
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Figure 3.14 Flowchart for the IR sensor
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The programmed is design for security lights purpose. Garden lighting will be
activated once the IR sensor detects movement within its range. However the condition is,
the time must be at night. By this stage, the project is more than half done. Proceeding to
the next stage, which is programmed develop for the final stage. The programmed develop

is for security and garden lighting purpose.
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Figure 3.15 Flowchart programmed for system

This is the final part for the programmed development. For the programmed please

refer to appendix K. The flowchart in figure 3.14 show the system is able to run as security
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lights and also garden lights. However the programmed in appendix K is also add with a
few more functions. The main function is shown in the flowchart shown in figure 3.14.
There are also other functions for the system. One of the functions is the system is able to
be ‘On’ and ‘Off” manually. The other functions are the system is able to run as garden

lighting and also as security lights.

By the end of this chapter, the programmed develop has reach the final phase. Now
the final phase is to design the system in one module. The design for the module will be

explain in the next subchapter.

3.6 SYSTEM PROTOTYPE

Once all the hardware and programmed development is finish, the final phase is to
built a module. The final result of this project is to show that this project is able to ‘On’ and
‘OFF’ the main power supply. To do so, certain safety features must be applied. One of
them is to ensure main power is wired properly. And to avoid any accident, the project is

built into a module. Figure 3.15 is the module for this project.

The system module is built using 2 module box. Each of the box size is 0.2m x
0.15m x 0.07m. The box are glued together to since one box is still to small. So therefore
the real size of the module is 0.2m x 0.3m x 0.07m. The module has a 3 pin plug for the
main power and also a socket for power regulator to supply 9Vdc for the microcontroller
and other hardware. Figure 3.16 show the voltage regulator socket and the plug for the

main power supply.
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Figure 3.17 Power source for the module. 240Vac and 9Vdc for input source.
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3.6.1 Module System

Main Power Supply

] Digital Clock
240Vac
Microcontroller

3 pin switch

Figure 3.18 The module system using PVC box

Module system contains three hardware, which is the microcontroller, digital clock
and interface circuit. Microcontroller is place inside the module since it needs to be
interface with the interface circuit. Digital clock is also placed inside the module since it
required AC source. More ever it can easily interface with the microcontroller. However,
the most important thing is the hardware is built to be used indoors. Unlike the sensors, the

role of the sensor is to be placed outdoors.



34

The hardware are insert into the module once all the hardware and software are
finish. It is because once the microcontroller is inside the module, programming the

microcontroller will become difficult.

3.7 SUMMARY

By the end of this chapter, all the process of completing this project are already
being discuss and explain in detail. Which include how the hardware are interface with the

microcontroller.

In the process of building the hardware design, programmed development must also
be done. The successful of this project is depend on the success of interfacing the hardware

and also the programmed develop.

The problem of interfacing the hardware is one the reason the project took a very
long time to be finish. In chapter 4, the hardware will undergo some testing. For example
the testing of the microcontroller. The testing of the microcontroller is divided to three

phase. Which will be further explain the next chapter.
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CHAPTER 1V

RESULT AND ANALYSIS

41 INTRODUCTION

This chapter present the result and analysis done during the development of the
project. The analysis is done to ensure the capability and the functionality of the hardware.
Each of the hardware is set-up so that the hardware can perform optimally. However for the
IR sensor, the set-up is set from optimal to the lowest condition. IR sensor is tested to

measure its maximum and minimum range. This set-up and test will be explained later.

Since the project is using a microcontroller, it required to be test phase by phase. If
the microcontroller does not past any of the phase than it will effected the outcome of the
project. The testing done for the microcontroller will be further explain in the next
subchapter. Other test will also include testing the range of the IR sensor. The objective of
the test is to compare the input voltage is proportional to the range of the sensor. By the

end of this chapter, the test result will be a guideline in the future development.

4.2  TEST SET-UP

Test set-up is about setting the hardware during the testing. Most of the hardware
are set so that it will perform optimally. During the testing, the hardware will be using 9V
battery. Since it can supply 9V fix. By the end of this project, the battery is replace with

voltage regulator. Battery is only used for testing purpose only.
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4.2.1 Set-up For Microcontroller

Microcontroller is supplied with 9Vdc during the test. 9Vdc is supplied to the
voltage regulator. So therefore the voltage supplied to the microcontroller will be 5V. It
also need to be supplied with 2MHz clock input. Clock input will be tested in phase one. If
the clock value is other than 2MHz, then there is a problem with the microcontroller. The
testing will stop until the problem is found. After phases one, the microcontroller set-up
will be 5Vdc and 2Mhz clock input until the end of the test. This set-up will also be used

until the end of the project.

4.2.2 Set-up For IR Sensor

Voltage regulator at the lab will be used for this testing. The voltage regulator need
to supply OVdc, 1Vdc, 2Vdc, 3Vdc, 4Vdc, 5Vdc, 6Vdc, 7Vdc, 8Vdc and 9Vdc fix. IR
receiver will be supplied with 9Vdc fix during the test. While the IR transmitter input
supply will be varied from 0Vdc-9Vdc. The objective is to see whether the range of the IR
sensor is proportional with the input voltage. If the range is proportional with the input

voltage, then the maximum and minimum range is measured.

4.2.3 Set-up For Light Sensor

The light sensor will be supplied with 9Vdc during the test. Testing the light sensor
will be tested under different condition. These condition are indoor, outdoor and direct
light. Indoor condition will be tested in the room. The sensitivity of the light sensor will be

set differently under different condition.

43  TESTING THE MICROCONTROLLER.

Testing the microcontroller is done phase by phase. Phase one required to be done

at the lab. Since this phase required an oscilloscope. Phase two is to be done by

programming a test program. The test program will be further explain. Since the
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microcontroller is in bootstrap mode, the testing can be done at the hostel. The third phase

is switching. This phase is done using the light sensor as a switch.

Before going into the testing phase, power supply and reset circuit must also to be

tested.

4.3.1 POWER SUPPLY AND RESET CIRCUIT
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Figure 4.1  Voltage regulator

Figure 4.1 show the voltage regulator for the microcontroller. Since the
microcontroller is a very sensitive chip, it required a supply voltage of 5V. The solution is
using the voltage regulator shown in figure 4.1, the output voltage is suppose to be SV-6V.

If the voltage is higher than 6V than it is not recommended to be used.
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Figure 4.2  Reset circuit.
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In figure 4.2 show the reset circuit. Reset pin in the microcontroller board is at pin
39. Shown in figure 4.2(left side), is the flow of voltage in the circuit when the switch is
open. The pin function is to reset the microcontroller to its original state when the pin
receive OV input. The reset circuit function is to give 5V input continuously. When the
switch is press, the capacitor will store all the voltage. Therefore the voltage at pin 39 will

drop to OV.

4.3.2 PHASE 1
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Figure 4.3  Phase 1 circuit

Figure 4.3 show the microcontroller circuit use in phase 1. The test must be done at
the lab. Since this phase required an oscilloscope to test the clock. Clock function is to
generate a periodic sequence of pulse. MC68HC11A1 is able to generate it own clock with
the help of clock circuit shown in the figure 4.3. This clock is often referred to as the

system clock or the E clock. When the E clock output is low, an internal process is taking
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place. When it is high, the microcontroller is writing or reading data. If the clock does not

function, then the microcontroller will also fail to function.

For this phase, one of the oscilloscope channel is connect to E clock(pin 27). The
value of E clock should be one fourth from the value of the crystal. So therefore to

calculate the value:
1
" x 8MHz = 2MHz 4.1)

So therefore, the value of E clock should be 2MHz. If other value is different than
2Mhz, then the microcontroller should be replace. The microcontroller might cause the

project to fail..

Figure 4.4 The E clock output
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Figure 4.4 show the output from pin E. The graph show the clock is functioning
well. The E clock frequency is exactly 2MHz. The result of phase 1 is shown in table 4.1.
Other measurements are also stated in the table. This test proved that the microcontroller is
in a good condition. So therefore moving to the next phase, which is programmed the

microcontroller with a test programmed.

Frequency (Hz) 2.000MHz
Max Voltage (V) 5.28V
Minimum Voltage (V) -239mV
Pos Width (second) 247 .4ns
Period 500.0ns
Vmean 2.48V
Vpk-pk (V) 5.44V
Fall Time (s) 8.300ns
Rise Time (s) 10.00ns
Cyc Rms (V) 3.54V
Neg Width 251.2ns

Table 4.1 Result from the osciloscope

4.3.3 Phase2

Once phase 1 is tested and the microcontroller is functioning as expected than the
test can be continued to phase 2. Phase 2 objective is to programmed a simple programmed

into the microcontroller. For this part, a set of LED play an important role.

Shown in figure 4.5, port B is used as the output. All of port B are connected to a
LED. The result that we should see is the LED is running a simple form command. Please
refer to appendix L for a set of test programmed. To programmed the microcontroller,

ensure the microcontroller is able to initialize with the PC.
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Figure 4.5  Microcontroller circuit phase 2.
Programmed Result

Disco

LED at PBO, PB2, PB4 and PB6 will ‘ON’. When these LED
are ‘OFF’ PB1, PB3, PBS and PB7 will ‘ON”. The process

will repeat continuously, showing as if the lights are dancing.

Free Running

LED at PBO will ‘ON’ while the other are off. Start from PB0O
to PB7 the LED will ‘ON’ simultaneously showing as if the

LED is running.
Flash PBO-PB7 will ‘ON’ and ‘OFF” simultaneously.
Knight Starts at the middle of the LED. Which is PB4 and PB3. From

the middle the LED will run to the side. This form is refer as

knight rider lights.

Table 4.2 Result for the test programmed

41



42

Table 4.2 show the result that will obtain using the test programmed. Phase 2 is
done if the LED is running as programmed. In this phase we can conclude that the
microcontroller is running as expected. So therefore moving to the next and final phase

which is switching.

4.3.4 Phase3

Phase 3 is to test the function of switching. Please refer to appendix M for the
programmed that will be use. Before continuing this phase, ensure that the other pin at Port
C are to be grounded. If the pin are ungrounded that it might effect the result. The other pin
that are not used will be grounded. If not the microcontroller might read the wrong data. .

So therefore using the programmed in appendix M, the result for this phase should be:

Switch Result
Switch 1 (PCO) Pin PCO, PC2, PC4 and PC6 are on
Switch 2 (PC7) Pin PC1, PC3, PC5 and PC7 are on

Table 4.3 Result for the switching programmed

By the end of this testing, it has been confirm that the microcontroller is working as

expected. So therefore the project can proceed with program development in chapter 3.

44  TESTING THE RANGE OF INFRA-RED SENSOR

The objective of this test, is to show that the range of the IR sensor is proportional
to the input voltage. If the voltage is low than the transmitter might not be able to transmit
at all. The test is done by setting the supply of the IR receiver 9V. IR transmitter supply

will varies from 9V~0V.

IR transmitter IR receiver Range (m)
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(Voltage) (Voltage)
9V IV 0.20m
8V IV 0.175m
v IV 0.15m
6V IV 0.125m
5V IV 0.10m
4V IV 0.06m
3V IV 0
2V IV 0
1v IV 0

Table 4.4 Test range for the IR sensor.

The result from the test is stated in table 4.3. From the result, the minimum supply
voltage for the IR transmitter is 4V. Lower than 4V, the IR transmitter will not able to
transmit since the supply voltage is too low. So therefore for the IR transmitter to transmit

the longest range, it is recommended to supply the transmitter with 9V.

4.5 TESTING THE LIGHT SENSOR

As stated in chapter 3, the light sensor should be able to change its sensitivity. In
theory the lower the resistance, the more sensitive the sensor should be. In order to prove
this, the light sensor will be change the sensitivity. The resistive of the trimmer will varies
to prove the sensitivity. The test will be done in three condition, in a room condition,
outside and direct light. This test is done during the day. So therefore the test is to see
whether the light sensor indicator will on or not. ‘NO’ means the LED is off. ‘Yes’ mean
the LED is on. Directs light mean that the test is done by using torch light directly to the
LDR.
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Trimmer (kOhm) Room Outside Direct Light
22 No No Yes
20 No No Yes
18 No No Yes
16 No No Yes
14 No No Yes
12 No No Yes
10 No No Yes
8 No Yes Yes
6 No Yes Yes
5 No Yes Yes
4 Yes Yes Yes
2 Yes Yes Yes
0 Yes Yes Yes

Table 4.5 The result of testing the light sensor.

From the result given, it is appropriate to set the trimmer higher than10kOhm. So
therefore the indicator will detect when the condition is at night. However the test is
limited. Other condition such as when the day is cloudy. During this test the condition is
sunny. So therefore further test are recommended to ensure the sensitivity of the light

Sensor.

4.6 SUMMARY

In conclusion, by the end of this project certain limitation has been recognized. The
result alone will be use as a guideline for the future development. IR sensor is suitable to be
replace with a better quality. The sensor use in this project are self-made. There are other
IR sensors that can give better range. The sensors use in this project play an important part

in the system, better sensor will provide better efficiency.
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CHAPTER V

SUMMARY AND CONCLUSION

5.1 SUMMARY

The project of building an autonomous lighting and security system is a dual-
system that can function both as security system and garden lighting system. This project
which takes nearly 14 week for completion is still in the level of a prototype. Further

improvement need to be done before commercialization.

Most of the hardware that has been applied has given the expected result. The IR
sensor needed to be replaced with a better sensor. Since the IR sensor can only transmit for
a very short range. This drawback is one of the limitations in this project. However, this
project has proven that all the hardware can be interfaced to the microcontroller. Overall

the hardware interfacing and programmed development have met the expected result.

However the most important results, is the successful of using the microcontroller
to control the main power supply. Using the interface circuit, the microcontroller is able to
activate and deactivate the main power. This is the result expected from this project. So

therefore any garden lighting can used this project.
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5.2 CONCLUSION

1. Based on the test done in chapter 4, the light sensor detects darkness at preset

darkness. The light sensor also able to change the level of sensitivity.

2. The IR sensor is able to perform as a motion sensor. Even though the sensor range
is quite small. Therefore it is suggested to use other type of sensor that can provide

better range.

3. The IR sensor and light sensor are able to function independently before interfacing

to the microcontroller.

4. A digital clock with an alarm function is build. The digital clock alarm is an

important part to interface the digital clock to the microcontroller.

5. Build an interface circuit that is able to receive low voltage input to control the

activation and de-activation of the main power supply.

6. Build a microcontroller MC68HC11A1 circuit as the main controller in the system.

For this project, the microcontroller will run in bootstrap mode.

7. All of the hardware are successfully interfaced with the microcontroller.

5.3 LIMITATION IN THIS PROJECT

From the analysis conducted in chapter 4, the system design has many limitations.
Most of the chips use required voltage to be not more than 9V. Especially the
microcontroller, the input voltage for the microcontroller must no be more than 6V. The
IR sensor has very small range. It is suggested for the sensor to be replace with a better

one. Another weakness is the digital clock required manual setting on the alarm. Also
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setting off the alarm need to be done manually. These limitation has shown that the system

is still far from perfect.

54  SUGGESTION FOR IMPROVEMENT

1. Due to budget constraint, improvement such as using a better IR sensor instead of
using self-made, will give a better result. For suggestion it is better to replace the

IR sensor for a better one.

2. For the second suggestion, it is probably better to replace the microcontroller with
a PIC. The advantage of using PIC is because it is much smaller in size and also
much cheaper. So therefore, the project will reach its goals, which is to build a

low cost security system.

3. Replace the digital clock with a timer. Using timer, this project will be able to run
fully automatic. The limitation of the clock is, digital clock will required the
alarm setting to be manually. If timer is used, the system will be able to function

fully automatically..

5.4.1 Cost & Commercialization

Overall cost for this project is shown in table 5.1. The cost consists the list of parts
and components that obtain before starting this project. After finishing the project, the total

cost is actually higher than the list shown table 5.1.

Anggaran Anggaran
Bil | Bahan/Komponen Spesifikasi Harga / unit | Kuantiti Harga
(RM) (RM)
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1 | Strip board (10" x 4 %) 3.00 9.00
5 Single Phase rectifier { amp bridge 4.00 4.00
bridge
3 | MC68HC11A1 40.00 40.00
4 | Capacitor 470uF 0.30 0.30
5| 7805 2.00 2.00
6 | Capacitor 10uF 0.30 0.30
7 | Resistor 5.1k 0.30 0.30
8 Haht Dependent Resistor Low resistance when dark 1.00 1.00
MPY54C569
9 | Resistor 10ohm 0.30 0.30
10 | Crystal 8Mhz 2.00 2.00
11 | Capacitor 22pF 0.30 0.60
12 | Resistor 470o0hm 0.30 0.30
13 | Potentiometer 10K 1.00 1.00
14 | Optocoupler H11B1 1.00 1.00
15 | Relay 12V relay Able to interface 10.00 10.00
with high voltage (240V)
16 | Fuse 13amp 0.50 0.50
17 | Reset switch 4 pin 0.50 0.50
18 | DIL switch 8 pin 1.00 1.00
19 | 74121 3.00 3.00
20 | 7490 3.00 3.00
21 | 74196 3.00 3.00
22 | 7447 3.00 3.00
23 | 3 pin plug 240Vac source 5.00 5.00
24 | Transformer 240Vac to 9V ac 30.00 30.00
25 | Solder iron 1 roll 7.00 7.00
26 | Wire wrap 1 roll 3.00 3.00
27 | MAX233 5.00 5.00
28 | IC 4069 3.00 3.00
29 | Resistor 510 ohm 0.30 0.30
30 | Resistor 3.3k Ohm 0.30 0.30
31 | Capacitor 10uF 0.30 0.30
32 | Capacitor 47uF 0.30 0.30
33 | Transistor 9013 NPN 1.00 1.00
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34 | Diode IN4001/4002 0.50 0.50
35 | Infra-red receiver (IRR) 5.00 5.00
36 | IC base 48 pin 1.00 1.00
37 | IC base 14 pin 1.00 8.00
38 | IC base 16 pin 1.00 5.00
JUMLAH ANGGARAN HARGA 165.80

From the test and result that has done, overall this project can be used for

Table 5.1 Project cost

commercial purpose. The system is perfect for a low cost security system. Moreover, this

type of lights security system is still unavailable in the market. The advantage of this

project is it gives better night vision in a garden that has full of trees and other objects.

Therefore commercialization this project might replace the previous system. It is better to

applied the suggestion before commercialize this system.
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Part (Description)

Quantity

Microcontroller
MC68HC11A1
Voltage regulato 7805
Capacitor 1uF
Capacitor 100uF
Capacitor 4.7uF
Capacitor 22pF

Reset switch

Resistor 10Mohm
Crystal 8Mhz

e e N T S O R S =

Light Sensor
Resistor 10kOhm
Resistor 1.2kOhm
Resistor 4700hm
Capacitor 0.1(104)
Capacitor 1uF
Trimmer 22kOhm
[ight Dependent Resistor
555 timer (8 pin)
Transistor 9013
LED

e e e e e e e T\
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Infra-Red Sensor
Transmitter

555 Timer(8 pin)
Resistor 1.2KOhm
Resistor 39kOhm
Resistor 1000hm
Capacitor 470pF
Capacitor 0.1(104)
LED

Infra-red diode

Receiver
1C(4069)
Infra-red receiver
Diode

Capacitor 47uF
Capacitor 10uF
Resistor 3.3kOhm
Resistor 5100hm
LED

Transistor

Relay (6V)

—_— = N = e e e

— e e e e e e e e

Table 1: List of components
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Digital Clock

IC (LM8560)

Push button(Reset switch)
LED

Longtex 6052X-3
Resistor 100kOhm
Resistor 3900hm
Resistor 180kOhm
Resistor 2200hm
Capacitor 1000uF
Capacitor 4.7uF
Capacitor 0.01(103)
Diode 4001 (SI diode)
Diode 4148 (PN diode)
Transistor (9013)

e T N T S O R T S S

Miscellaneous

Power adapter (0Vdc-9Vdc)
Max233

Ribbon cable (0.25M)

Table 1: List of components
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Products Described
WP11.EXE Windows Bootloader Program

68HC11 Devices Supported
MC6S8HCTIIE20
MCGBHCTIIED
MC68HCSI1E2
MC68HCT11D3
MCGOBHCIIAL/AS
MC68HCT11K4

The Engineers Collaborative, Inc.
Web Site at http:/www tec-1.com

Email support @itec-L.com




TABLE OF CONTENTS

40 GETTING STARTED.. ...
41 Software Installation .

50 GSHCIL SPECTAL BOOTSTRAR MODE . e

6.0 THE WF1LEXE FROGEAM .
6.1 Program Overview. ..
6.2 WF11 Screen Shot.. ..

6.2.1 WP11 Status Pamel ..

6.2.2 Changing the Config Regu.ter

6.3 WP11 Menns ..

6.3.1 File 3.111111..
Load Buffer fom File .
Load Buffer from Chip.
Save Buffer .. ..
Save Buffer As.
Exxt Program.

6.2.2 Edit Menn .
Clear Buff: 2

Venify Buffer Agamst Chip ..
Edit Buffer Comtents.....
6.2.3 Select Device Menu. ...
§.3.4 Communications Meou ..
Ciom Port Setap and Test.
Cam Pom Tmul:lesl:uuun!
6.2.5 Options Meon . .
File Format IIIptur_-s

Tum Off Stams Lme Hints .
Turm OfFf Memary Map Checks.
6.3.6 Help Menu .

6.4 Chip Operation Buttons

Eraze EEFROM a
Program Config Beg. ...
Program EEFROAM .
Program EFROM ..
Program Entire Device ...

TEGSJ The Engineers Collaborative Inc.

Page 3

60



LOINTRODUCTION

Thes mamial prevides mformaton on our WPILEXE program Windows software wsed for
proganmeng SEHC 1L famuly microcontrollers.

WP11EXE take: mput from obyect code files created with 68HC1] assemblers or compilers.
These object code files may be m Motorola S-record, Intel Hex or binary memory image
formats. The softwere alse allowrs the operator to perfoom many other usefil programmmmgz
fumctions such as erasmg, blank checking & venfimg devices, displaying, editing, exporting and
changzing the foomat of the object code files and Allmz wiwsed memory locations with 3 wsar
specified "Hll" byte. The software was desigmed fo work with owr Fl1 Progmamming Board bt
will alzo woak with amy hardware that supports the 68HC11 speaial beotstrap mode of oparation.

TECT provtdes zaveral other developmrent tocls for 68HCL] family microcentrollers such as our
Cross Azsemblers WASMI 1 EXNE and TASMILENE and real tane m-ciyowst enwlater TECICE-
HC11.

LO0SYSTEM REQUIREMENTS

WP 1 EXE recures 2 nummeally confimured IBM PC or compatible with at least 840ez BAM
memery, one 35" disk ditve, one free senal pert designated as COMI-COME and Windewrs 3.1,
98, ME, NT, 2000 or XP.

3.0 DEVICES SUPFORTED

Presantly WF11 suppeorts the followmg 628HC1] fanuly members:
MCOSEHCTIIES

MCSBHCTIIE2D

MCSBHCEBIIE2

MOSEHCTLIDS

MIGEHCILAL/AS

MOSBHCTIES

4.0 GETTING STARTED

4.1 Software Installation

The software 15 confamed m a single self-extractmz EXE file called wpllsstupexe. This 15 a
standard wmdows mstall file and you need to be numing windows for 1t to znde vou through the
mstall process. T ou may have dewnloaded the wpllsetup.exe file from our web mite at wovw.tec-
Loone or recerved the file on a smgle 3.3 floppy diskette. To start the setup process vou can
aither double click en the file name from wmdews explorer or use “BEUN" fom the windows
start moemn.

The £les axtracted from wpllzatup.exs are

TEC]E/ The Engineers Collaborarive Inc. Page 4
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This 15 the help fle for WF11.EXE.

Thiz mammzl m Adebe Acrobat FDF format The Adobe Acrcbat readar
software 15 avallable fiee of charge fom a mumber of culine sites such as
v adobe. com'products/acrobat readstep hime]

Thiz 15 an HC1l object code file m Motorola 5-Fecord foomat that
contains  the progemmunz code for BICSEHCTIIALAS  devices
WEL1 . EXE dewnleads thiz code to the programmer when Al or AR
devices are being progranmed.

Thiz iz an HC1l objact code file m Motowols 5-Fecord foomsat that
contains the programmming code for MOGSHCT11DS devices. WELL .EXE
dowmnloads thes code o the programmer when D3 devices are being
programmad,

Thiz iz an HC1l object code file m Motorola 5-Fecord foomat that
contains the programming code for MOSSHCR11E? davices. WEL1 EXE
doomloads ths code to the programmer when E2 devices are baing
programnad,

Thiz iz an HCLl oject code Zle m Motorola 5-Fecord foomat that
contains the programming code for MOGEHCT1IED davices. WEL1 EXE
dovmloads this code to the programmer when E9 devices are baing
programmad,

This 1= am HC11 objeet code file m Motorola 5-Fecord format that
contains the programmmg code for MCOSSHCT11E20 devicas. WEL1 E¥E
downloads thiz code to the prosrammer when E20 devices are being
programmad,

This 1z an HCLl ohject code file m Motorola S-Fecord format that
contams the programmming code for MOGSHC 711K devices. WEL1 E¥E
dowmloads ths code to the programmer when K4 devices are being
programmad,

Thas 15 am object coda file in Meotorolz 5-Fecord format. It 15 wsed for tast
programming of MOSEHCELE? devices.

Thiz 15 zm object coda file in Motorolz 5-Fecord format. It 15 wsed for test
programming of the EEFROM memery avez of MOSEHCT1 1K davices.

TEC]E/ The Engineers Collaborarive Inc. Page 5
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WPI] USER'S MANUAL

EZPRCM._ 219 Thiz 15 zn obyect code fle in Motorelz 5-Fecord format, Tt 15 used for tast
programmme of the EEPROM memory area of MCSEHCTIIALAE
BMCARHCTIIES, and MCASECTIIEZD devices. Memery locations flom
$B600 through SBTFF are programmed by this fle.

50 65HC11 SPECTAL BOOTSTRAF MODE
WPLI uses the S8HCT] special bootstrap mode to program devices. You wall need to buld or
tary the ciremtry required to do thes. The figure below shows the basies of this ewowtry,

il P
Vil Ky XIHQN pp
RESET RERET
FLSH BUTTON
I LI KL
= b o GRHCTT
MICROCONTROLLER
PR P h
L',.l'r Rk NBAaH
Tk PO -
"{] Ta
P RIGNAL GND B5-152 bewel shiera

i
s g MANTIE L

Special Bootstrap Circuit

Mnch mere information oo the spectal bootstrap mede can be found cnline by domg a Google
saarch for "68HC1] special bootstap mode”,

6.0 THE WFP11.EXE PROGEAM

WPLLEXE 15 2 Windows program that iz wsed to program G8HCI] nvevocomtrollars by
confrolling hardware that supports the special bootswap mede of these devices. WPII uses a
sartal port to commmmieate with the programmmmg hardware, which can be the P11 board, or any
circunt that uzes the FIC1] special bootstrap mode,

WP 15 umally started from the “START” memn of vour Windows PC or by double clickmg on
the WP 1 EXE file name from within Windews Exployer,

6.1 Program Overview
To program a device vsmg WEILEXE follow these steps:

1} Mzke sue that your PC senal port 15 properly set up to commmmicate with the hardware,
Use the “Commumeations” mem 1tem “Com Pt Setup and Test™ to vendy proper
operation of your senal port

1) Select the desired HC11 famuly memnber using the “Select Device™ menn,

FEAl= o - . e e
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3) Load the PC Duffer with the data that vou want to place in the HCI1 device. This data
can come from a mumber of different sources, as we will see.
4) Make sure that the programming hardware is powered off and insert a device in the
appropriate programnung socket. Power up the programmmg hardware.
3} Click the “Inittalize Device™ button and fallow the mstructions.
1 Click on a programming button to perform the desired operation.

The rest of this section will explain the WP11 menn options.

6.2 WP11 Screen Shot

i WIFT1 Frog

Fil:  Edt  Seleci Dewvce  Commonicalion:  Oplion: Help

Device = MCEBHCTIT1ES  Use Socket U141 Contig Register -
¥pp should = 12.25¢ Curreat Yalue = $0F |

PC Buffer Operations Chip Operations

|_g| Load From File | | Initialize Dewvice |

|;Q Load From Chip | | Communications Test |

| E12 Verity Against Chip | | £2 Blank Check |

| save | | £, Erase EEPROM and Config Reg |
| |
| |
| |
| |

& Sawve As @ Program Config Heg

[« Clear [Eh Program EEPROM $BE00-GB7FF
ER |_§';| Program EPROM SDO00-3FFFF
| Edit [y Pragram Entire Device

Buffer Check Sum = 331CEDD

As you can see from the screen shot gbove WP11 has the wsual Windows memu soucturs above a
stams panel. Below the stams panel 15 a column of buttons on the left side, which are used to
mvoke various operations on the PC buffer. Eemember, the PC buffer 15 memory mside vour PC
that contains the data that will be mansterred to the HC11 chip dunng progranuming.

The column of buttons on the nght side of the screem i1s used to mwvoke wvanous chip
Programming operations.

6.2.1 WP11 Status Panel

Device = MCEBHCTI1ES  Use Socket UT4fU11 Contig Register —
¥pp should = | 2.25%¥ Current Value = SNOF |

The status panel is used to show information about the currently selected device. It gets updated
when a different HC11 device 15 chosen from the Select Device mem.

TEC]%M The Engineers Collaborative Inc. Page 7
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6.1.2 Chianzing the CONFIG Register

The Status Fanel contains 3 means of changing the CONFIG regster valne, When the 63HC11
fanuly member 15 changed the CONFIG Regster value (m the PC) automatically changes to the
erasad state of the new device You may, however, wish to changs the COWFIG Bagister to
some ofher vale. Pressmg the “EDIT" button wall snable you to specifi a new value. You nust
be carefil to specify valmes that ave valid for the selected device. Chanzing the CONFIG
Eagister will not affect the microcontioller unt] the device i programmed,

6.3 WP11 Menu:
6.3.1 File Menu
= Load Buffer from File 1= the same a5 « |Q Load From File |
nttatontyy | Lood Buffrfrom Chipisheswme s+ [F Lomd Fram Ghip
st Sove Bullers e e« [ e ]
g Save Buffer As 15 the rame as » |Da Save As
Load Buffer from File

Uz ths selection to load an ebyect code fils mite the PC buffer.

When thiz option 15 selected, 2 standard Wndows “Open” dialog box = displaved and the
operator selects the desmed object code flle File formats are awfomatcally detected by
WELLEXE, and may be Motorala 5-Fecord, Intel Hax or 2 binay memeory image. Binarv fles
st be $4E bytes 1n length If the file name 15 entered comectly and can be opened and read by
WELLEXE, 2 memory mage of the target chup 15 created 1n the buffer. If te file can't be
opened, an emor message 15 displayed and the operator 15 grven another chance to enter the file
name, This contimies wnti] the operztor enters a comeet file name or prasses the “Cancel” button.
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Load Buffer from Chip

Usa thes selection to load the contants of a programmed chep inte the PC buffer.

A clop mmst be installed in the programming hardwars and properdy motiahzed for this menu
option to be ensbled. When tlus option 15 selected, a stams Window with a Progress Gauge 15
dizplaved to keep the operator aware of the commnand progress. Thiing the upload, the chip
being read comyppuates a checksum of the bites sent to the PC. Tlos checksum 15 sent to the PC
whara it 1= compared to a check=um of the recaived bytes computad by the PC. The daz 15
placed in the buffer only if the comrect numnber of byvtes was recetved and the checksums match.

Save Buffer

Thes selection saves the contents of the buffar m a file on vowr PC. The file name wsed 15 the
sama 35 the curently opened file. If no file 13 cwrently opened a standard Windows “Save As”
dialog box 15 cpened to allow the operator o enter a file name The file can be m one of three
object cods formats, Motorola 5-Fecord, Intel HEX, or bmary onage foomat Use the “Options™
mem to select the format.

Save Buffer A=
Thoz zelection 1= very nearly the same as the “Save Buffer” menu rtem described above except
the “Save As” dialog box 15 opened immadiately so that a new file name can be specifiad.

Exit Program

Thiz selecton ends WPI1 EXE execution. If the buffar was changed smee the last save the
operator 15 given the option of saving it A WFELL.IN file 15 created and saved in the WFL1.EXEE
divectory and 1= used to restore program opiions and sstimzs the next time the program iz used.
The WPI11IMI file iz & standard text Sle and may be sdited to change program options if need
be. IFWP11INI cannot be found, WPLL EXE stats up with default setongs for the program.

6.1.2 Edit Menu
Clear Buffer 15 the same as = | - Clzar |
Edit
[loar Buffer Fill Buffer 15 the same as = | Fill |
Fil Buffer

el Biuller Againet Chip Verify Buffer Azainst Chip 15 the same a5 » ,.,._E? Verify Against Chip

Edll Buffer Conbentz

Edit Buffer Contents 15 the same as = |]§ﬂ Edit

Clear Buffer

Thas selechon erazes the data m the buffer in such a way as to leave eazch byte of the buffer the
sama 35 the corresponding bete m an erased chap, With presenthy supported devices each bate 15
retirned to $FF. This fmction erases the owrent contents of the buffer.
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Fill Buffer

This selection provides a means of filling the entire buffer with a byte of data that you speafy.
This function overwrites the current buffer contents. As an example of the use of this fumction
consider this:

511ppnse we want to have all the bytes in a device that ars net taken up by owr program set to a
specific value. Say we want all mused memory locations filled with $3F, the op- “code for the
SWI instruction. To do this use the “Fill Buffer” finction and specify $3F as the fill byte. Then
use the “Load Buffer from File” fimction to load your program inte the buffer. The buffer is not
changed before the “Load Buffer from File™ fimetion 15 executed and the “Lead Buffer from
File” fimetion does not change any bytes m the buffer that do not have data in the object code
file. We started with the buffer cml,letelv filled with $3F and the “Load Buffer from File”

function overwrote only those bytes that had data specified in the object code file so we end up
with all of the bytes in the buffer that are not used by our program stll set to $3F.

Verify Buffer Against Chip

Thiz selection first uploads data from the chip similar to the “Load Buffer from Chip™ function.
The same dialog box and progress gange 13 used during the uplead. If upleading of the data 1s
successful then each byte of the upl-:uaded data is compared to the comesponding byte in the
buffer. Data in the buffer is not changed. A pass/fail dialog box 13 displayed to end the fimetion

Edit Buffer Contents

When this fimetion 15 selected data i the buffer is copled to a special edit area. The contents of
this special edit area are then displaved on a Memory Edit Screen as shown below where the
OpeTator can type new data over the existing data directlv on the screen.

MUOEEHLEATES Memory Edit Scrieen
Click on a byte you wamt to change and type the new value,
Addreas = SBESF = 466R7:  Contents = 872 = 114 = %li1i10010 = "r'
fdd B 41 2 3 4 5 §& 7 B O 4 B L D E F 023h56730ABCDEF

BGAA LB 65 GE AL 6F 28 %7 6F 72 60 &4 P FF FF FF FF Helloa Warld?. .. -
Bs18 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF sssssmsasmsssaE
BG28 WE &F 77 28 69 T3 PO T4 4B 45 28 ¥4 469 6D 65 20 hlull.l is the l:1ne
BG3A 66 &F 72 20 61 6C &C 28 67 6F &F 64 20 &0 65 &E  For all good men
BhG4A 20 7 6F 2A 63 GF &0 65 28 74 6F 20 74 6B 45 20 to come to the
B6SA A1 6% 6B 2A 6F A6 280 74 6B &% &% F2 280 TR 61 Y2 aid of their pvﬂ
Bo6A /4 79 21 FF FF FF FF FF FF FF FF FF FF FF FF FF ty‘ [

B&7d FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. ... ccaccao..s
BG38 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF  .....ccccccsssss
BG?A FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... ccceeeaaas
EGAA FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF  ......cccceessss
RGBA FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. ... cccceo... -

W DK X Cancel

Each line m the edit box above shows 16 bytes of the specia' edit area data in both hex and
ASCIH formats with the address of the first of the 16 bytes shown at the begimmimg of each line.

TECT% The Engineers Collaborative Inc. Page 10
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Az an evample, m the soeth line shown above, the v m “party” 15 mzhhzhted. We just clicked
on the 1" to lughlizht 1t The stamus lne at the top of the soreen talls us that the 1" 15 at address
$BESF. It further tells us that $B6F = 46687 decimal and that the hex value of the *r 15 §72
which 15 114 decimal whieh 15 01110010 bmary. If we wanted to change the v we would smply
tipe the new value, the sorsen would be updsted, and fhe curser would move to hrghlizht the
next charzeter. We can alse edit m the HEX displav area by simply clicking on the character we
want to change and fypimg the ew value. It's all very easy. Try of!

Clicking the “0OK” button coples the data m the speczl adit area back to the buffer thareby
making the adits take effsct. Cheking the “Cancel” button discards the data m the special edit
area laaving the buffer unchangad.

6,23 Select Device Menu

Selec] [evica Thes mem 15 uzed to select the HCI1 family member that vou want to

program. The pat mumber is checked when it is the cwrently selactad
WCEEHCETIE2 davice. The part mumsber 15 also displayed on the stames panel with the
MIESHOTIDR “Device = 3000000000 [ahel.
MCEBHCT 14748
MCEBHC T 1kd
HCEEHCTI1E2D

1E C]%J The Engineers Collaborative Inc. Page 11




.24 Communications Meun
Communicelore
[ Port Sehperd et |

** * Important Note * * #
The mstuetions on the Commmmeations Sefup seveen below wers witten specifically for owr
P11 programmer that has a 25-pin senal port commector. Your hardware may have a different
comectar. If vour havdwars has a standard 9-pm serial port comector you would still shart pins
2 and } whers called for in the mstmctions. If vow hardware has 2 now-standard serial port
comnector then you would short BxDD to TxD) wheve the mstuctions call for shortmg pins 2 and
3. The WE11 help fils has more mfarmation on PC serfal port connsctions.

Com Port Setup and Tezt

Cammumnication: 5etup

To test a comm port follow these steps carefully!
1] Select s com port.

Active Com Port
FCOMT CCOM2 T COMI CCOMA

2| Short Pinz 2 and 3 on the 26 pin connector that will connect to the programmer.
) Press the "Test Com Port" button and make sure you get "0K" far the result.
4] Bemuwve the short between Fins £ and 3,

&) Press the “Test Com Port' hutton and make sure you get "Failed" for & result.
Thiz iz Important since 2 modem or mouse may pase the test in step 3,

Mate: If you followed steps 1 theough 5 exactly and recebved the corect resulls
then your computer and cable are good and you mey continue with the rest of the

insiructions oiherwise you must find out what is wronyg with your computer or
cable.

&) Connect the 25 pin connector to the pro grammer.

7] Make sure that the P11 is powered off and Install 2 chip in the appropriate
sockel, Turn the P11 power on,

Bj Click the "0K" button and then click the Initiallze Device Button. Follow the

Ingtructions. If the device won't initialize you may have a bad device or circuit

board, & schematic is included in this manual to help you find problems with the
board.

Tests Aun = 16 Test Resuht= [0

0K

When the Com Port Setup and Test memy ttem 1= selected the Commmumieations Setup screen
shown 2bove 15 displayed. The sereen has detaled mstuetions and 2 fest Sacility for deterimnms
whather or not 2 wotking sarial port and cable ae i use,

TE C]%y The Engineers Collaborative Inc. Page 12
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* * * Important Note * * *

In order to perform any of the chip operations the computer must be able to communicate with
the programming hardware. Our expenience indicates that the most difficult task faced by a first
time user 1s to establish this communication. This has to do with the non-standard nature of the
EIA R5-232 Standard and the many different R5-232 cables that exist. If communications aren’t
working, the very first thing to do 1s to determine if the cause lies with the computer and cable or

with the programming hardware.

The test facility and instructions on this screen provide the tools required to determine 1f the

problem 1s with the computer and cable or with the programming hardware.

Com Port Troubleshooting Chart

Exacfly follow the instructions
onthe “Cormrmm nications Setg”
screen |

¥ S

The corapm teror Press “O K7 foexit the
cable 15 boadl Comn rmunications Setup screen.
ShortPind to Fn3
of the PCs Com Port With powerto the piog rammmg
cotnector. hirdwr are hrne d off, insert a clup
into the appropriate socket.
Conrect the serial cable to the
Tast Corn Popl ™ LES ™ programming hardware and
hutn pooseet one
The cormput exis had! The cable is badl
R epair or repace. Beparor replace. Press the
“Initialize Device™
b utton.
I
Yezw Good!
Things a re workin g!

There 1ssomething wrong with the programming ha wware |
The most likely causes, listed from the most like ko
the least likelyare:

17 BadHC11 chip - replace.

21 Badsocket - mspect the socket forbent pins. Re pair or re place the socket.
3) B ad power supplyto the prog rarmming havdweare |

4) Bad B5-23 2 Ewel shifter chip - replace .

51 Badelock o sallator - eplace .

6) Badpe board traces. Repair or eplace the programming hawhare |

TE C’gy The Engineers Collaborative Inc.
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6.1.5 Options Menu

Optixia File Format Options

# File Fomsi = otorala 513 The first three Option Menu choices allow the user to specify the
F'EF“M'I'“.M He format to uze when savmg the buffer m an object code file. This
R o T format will be used when the “Save” or “Save As™ buttons are
Lowaed Bhudfer ( Stahp prassed.
Tun 0 Hirt Boke Note: When loading a file mto te buffer the file fomat i
Tuar OFf Steb Line Hinks antomatically datected so these options come ito play onky when

¥ Tum O Memaiy Mep Checks saving the buffer contants to a fila

Load Buffer On Startup

WELL remembers the fils name of the okyect code file loaded or saved m an “INI" fila. When
the “Load Buffar On Startup” option 1= checked WP automatically loads this file back into the
buffar,

Turn Off Hint Boxes
Raferring to the screen shot below nofice that the curser 15 located over the “Tntialize Device”
button. Also netice that et below the cursor 15 2 box containmg the text “Loads Bootstrap
Program mto Device”. This box 15 called a “hont boee” and talls the operator what will happen
when the button 15 pressed. Thess fly over hunt boxes are probably not needed cnce 2 user 1=
farmhar with the program. The lont boses will not be displaved when the “Tum off Hint Boxes”
option 15 checked
i5: WFI1 Prog.

Fla Ect SebotDavies Comescaliors Oplors Halp

Device = MCBBHCT1T1ES  Use SacketUngunr Conlig Register

Vpp should = 12,25V Corrent Yalue = S0F ||
PC Buffer Dperations Chip Dperations

¢ Load From File || Initislize Device

| 1 Tl | Loads HIJEEES:'IIHE Procram b Device jeat
E | '
% Save |
Dé Save As

|
|
|
* Clear | |
|
|

Fill |
& Cdi |

Initializes device zo it can communicate with PC
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Turn Off Status Line Hints

Eefernng to the screen shot above notice that the cursor is located over the “Tninalize Device”
button and that the panel at the bottom of the WP11 window has the text “Tnitializes device so 1t
can communicate with PC™. This text 15 called a “help hint” and gives the user more information
about what will happen when the “Imtialize Device”™ button 1s pressed. These fly over help hints
are probably not needed once a user 1s fanuliar with the program. The help hints will not be
displayed when the “Tum off Status Line Hints™ option 1s checked.

Turn Off Memory Map Checks

WPI11 knows the memory maps of supported family members. That 1s to say that 1t knows where
i memory the EEPROM, EPROM, CONFIG Register and vectors are located. It knows which
memory locations are valid for a particular family member and which ones are invalid.
Normally, when WP11 is loading the buffer with data in an object code file it checks each byte
to verify that 1t 1s going mnfo a valid memory location for the currently selected device. If errors
are detected they are reported to the operator. Generally, this is just what we want because if, by
some mustake, the program doesn’t fit m the device memory map the program won't run
properly. But, what if all we want to do 1s load an object code file into the buffer, perhaps edit it,
and then save it m a different file or file format? Having this normally nice feature tumed on
might prevent us from doing this simple thing To solve this problem, check the “Tum Off
Memory Map Checks™ option.

6.3.6 Help Menu
Contents

Help Selecting “Help — Contents™ opens the WP11 help file.

Cohtents
Abaut | About
Selecting “Help — About™ opens the WP11 About screen where mformation about

the program version number and our company contact information can be found.

6.4 Clhup Operation Buttons

Initialize Device

Initialize Device

WPI11 uses the HCI11 special bootstrap mode to program devices. This requires that a small
program be downloaded to the target device RAM for the purpose of controlling the
programming process and comununicating with the PC. The “Initialize Device” button performs
this task. No programuming operation on a chip can be done without mnitializing the chip. This 1s
why all menu items and buttons that talk to the programming hardware are disabled until the chip
1s initialized.

The small programs that “Tmitialize Device” downloads to the target RAM must be i the same
directory as the WP11.EXE program so that they can be found when needed. The programs are
different for each family member and have names such as “Pl1_E9MIK”™ for the
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MCB8HCT11EY chip and “P11 K4 MIK™ for the MC68HC711K4 chip. If WP11 can’t find these
files an error message 1s generated.

When the “Tmtialize Dewvice” button 1s pressed a dialog box is displaved that has a progress
gauge to show the status of the operation. If the operation 1s successful the dialog box just goes
away and the appropriate menu items and buttons are enabled. If the operation is not successful
an error message 1s generated.

Normally this mmtialization process has to be performed only once when a target device 1s
inserted mto the programming hardware. It does not have to be repeated unless power 1s turned
off ta the target device or the target device 1s reset.

Communications Check

Communications Test

This button 1s used to determune if the target device 1s properly mitialized. The PC sends $00 to
the programming hardware and expects to receive SAA followed by $355. If the expected
response 1s recerved then the appropriate menu items and buttons are enabled else they are
disabled.

The “Communications Test” button can be used to enable the chip operations buttons when you
know that the target device 1s properly mitialized but the button are not enabled such as would be
the case if vou exited and re-entered the program. Of course, you could use the “Tmitialize
Device™ to do the same thing but it would take much longer.

Blank Check
&7 Blank Check

Press this button to test the target device's CONFIG register, EPROM, and EEPROM memory to
determune 1if every location is in the erased state.

Erase EEPROM and Config Reg
| £.. Erase EEPROM and Config Reg
This button returns the EEPROM and CONFIG register in the target device to 1ts erased state.

Program CONFIG Reg
FEL& Program Config Req

Pressing this button programs the value shown for the CONFIG register in the WP11 status panel
into the CONFIG register of the target device then tests to determine if the operarion was
successful. This button will not be enabled if the currently selected device does not have a
CONFIG register.

Program EEPROM
| ER Program EEPROM $B600-SB7FF

Pressing this button programs the contents of the EEPROM portion of the WP11 buffer into the
EEPROM memory of the target device then tests to determune 1f the operation was successful

TE C’y The Engineers Collaborative Inc. Page 16




Prozram EPROA]
[& Frogram EPROM 0000-3FFFF

Pressmg this button programs the contents of the EPROM portion of the WELL buffer into the
EPROM memery of the target devics then tests to determune if the operation was successful.

Program Entire Device

[& Program Entire Device

Pressmg tlus button programs the contsnts of the EEFROM & EPROM poriion of the WFIL
buffer and the value shown for the CONFIG remster on the WPLI status panel into the target
device then tests to determine 1f the operation was successful

7.0 TUTORIAL EXAMPLE SESSION

Warking tlwough this tutonal will fzke just 2 short tims and will provide you with an overvew of
WP by actually usme 1t.

It 15 zssumed that you have read the rest of tus manual mstalled the software m aceordance with
the Geiting Sfaried sechon and are certam that vour havdware and senal pert comnection are
wotking properly. It 15 further assumed that vou have a 68HC1L chup that can be wsed with tus
tuterial. We will cnly program the EEPROM memory 5o the chip can be srased and re-used for
another purpose.

Thres demonstration'test 63EC]] programs were meluded for vze wath dus tutonal If your clop
15 a MCBSHCT11ES use EATEPROM.S19 as the test file. If vour clup 15 2 MCSEHCE]IE? use
E2 TEST.519 as the fest file. Uza EEFROM.519 as the test fils for all other chips,

The steps required to program z chip are as follows:
1} Salect the desired devica typa from the Selecr Device mem.
2} Insert the target device imto the proper socket of vowr programming hardware. NOTE:
Yo must moert and remove devices from the ZIF sockets with power removed fiom the
programming hardware,
} Load the Byffer with the data that vou want to program mio the target device. This can e
done in a mumber of ways, fom 2 file, from another chup, manually ete.
4) Imtzalize the target device for programming.
51 Program the target device using one of the availzble chip aperations buttons.

(]

Tutonal:

1} Load the Buffer with the desired data to be programmed mio the fargst device by
preszing the Load From File button on the WPI1 mam seraen. From the Open dialog box
open the test £l for your chup a5 determmed above,

2} Press the Edit button and use the seroll bars to wview the data. Exit the seveen by pressing
the Cancel button.

} Place the target device m the progamming socket, NOTE: Vou must msert and remove
devices Som the programmung socket with power removed from the programmmg board

[
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4} Press the Iutialize Davice button. This downloads a mmall program fo the target device
that controls the progranming process.

5) Press the Program & Perify Deviee button if vamg an E2 device or Program & Ferify
EEPROM button if vsng any other device. This programs the contents of the Byffer mio
the target davice.

&) To prove that we can read the contents of 2 prozrammed devics, press the Clear button to
clear the buffar, venfy fs with the edit button 1if vou are the wmimstmg type, then press
the Load From Chip button. Then press the Edit button. Tou should ses the data that was
onzmally programemed into the device,

That's 1t! You have just parformed all of the necessary steps to program an HC11 device.
Wa sincerely hope that affer using this tool, you will comsider 1t to be 2 sound mvestmant. We

lock forward to vour comments and suzzestions and to providing awv assistance with thelr use
that vou may requre.
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APPENDIX I

== Cubaan

PORTA EQuU
PORTC EQuU
PORTB EQuU

MULA BRSET
BRA

1]} LDAB
STAB
BRA

OFF LDAB
5TAB

$B600
$1000
$1003
$1004

PORTA,#%00080808081,0H
MULA

HSFF
PORTB
MULA

#4500
PORTB
MUL A

Figure 7

Programmed for light sensor
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APPENDIX J

== |ISENZ
DDRA EQU $1888 ~
PORTA  EQU $a
REGS EQU $1600
PORTC  EQU $a3
DDRC EQU $a7
PORTE  EQU $ay
ORG $B600
LDS #SFF
STAA DDRA
LDX HREGS

CHECK BRSET PORTA,X,H#%0000808081 ,SWITCHA
BCLR PORTE, X, #%11111111

BRA CHECK
SWITCH1 BSET PORTB,X,H5FF
B3R DELAY
SCAH CLR PORTE, X

BRSET PORTA, X, #%000000811 ,SWITCH2
BRCLR PORTA,X,#%000080801,CHECK

BRA SCANH
SWITCH2 BSET PORTE,X,#3FF
B3R DELAY
BRCLR PORTA,X,#%000008001,CHECK
BRA SCAN
DELAY PSHX
LDAA s
RETURH LDY HSFFFF
AGAIH DEY
BHE AGAIH
DECA
CHPA #a
BET RETURH
PULX
RTS

Figure 8 Programmed for infra-red sensor.
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== Final3

IRED

DAY

EQU
EQU
EQU
EQU
EQU
EQU

ORG
LDS
LDX
CLR
LDAA
5TAA
BRA

BRSET
BRA

LDAA
5TAA
BRSET
BRCLR
BRA

LDAA
5TAA
BRSET
BRSET
BRSET
BRA

LDAA
5TAA
B3R
BRA

LDAA
5TAA

APPENDIX K

ia
$1000
L4 11
son
so3
soe7

SB60A
HSFF
HREGS
FORTE , X
#500
DDRC, X
MAIH

PORTC,X,%000808086861,0H
MAIH

H3FF

FORTE , X

PORTC,X,% 8680888181 ,HID
PORTC,X,%000888881,0AY
MAIH

#500

FORTE , X
PORTC,X,%868888111,IRED
PORTE ,X,%08080881,MAIN
PORTE,X,%000808086818,HAIHN
LOOFP2

H$FF
PORTB, X
DELAY
MID

#500
FORTE , X

78
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== Final3

DELAY

RETURH
AGATH

OFF

LDAA
AHDA
BEQ
CHPA
BEQ
CHPA
BEQ
CHPA
BEQ
BRA

PSHX
LDAA
LDY
DEY
BHE
DECA
CHPA
BEQ
PULX
RT3

LDAA
5TAA
LDAB
AHDB
CHPB
BEQ

LDAA
5TAA
LDAB
CHPB
BHE

BRA

CLR
BRA

FORTE , X
#S0F
SWITCH
]
SWITCH1
w2
SWITCH2
#a
SWITCH3
MAIHN

#5
#$03IFF

AGATH

#a
RETURH

HSFF
PORTE , X
FORTE , X
#ie
#5091
LAGI
#500
FORTE ,X
FORTE , X
#51
MAIN
LAGI

FORTE ,X
MAIHN

B[

Figure 9 Final programmed for the system.(Continued)



== Final3

80

BHE
BRA

OFF CLR
BRA

SWITCHZ LDAA
AHDA
CHPA
BEQ
LDAB
AHDB
CHPB
BHE
BRA

0oH2 LDAA
5TAA
BRCLR
LDAB
AHDB
CHPB
BHE
BRA

SWITCH3 LDAA
5TAA
BRSET
BRCLR
BRA

IRED2 LDAA
5TAA
BSR
LDAA
5TAA
BRCLR
JHP

MAIHN
LAGI

PORTE, X
MAIH

PORTC, X
#5o1
#io1
ON2
PORTE, X
#i02
#$2
MAIN
SWITCHZ

HSFF

FORTE , X

PORTC ,X,% 088080808801 ,0FF
FORTE, X

502

#i2

MATH

(1],

#500

FORTE , X

PORTC ,X ,% 00800806811, IRED2
PORTC,X,%08080808088081,0FF
SWITCH3

#SFF

PORTB, X

DELAY

#io00

PORTB, X
PORTC,X,%000800881,0FF
MAIN

Figure 9 Final programmed for the system (Continued)



APPENDIX L

7

f disco
0ORG $BG A8
EQU 41000
EQU $u
LDX #PORTA

LDAA #3533
STHA PORTE , X

B3R DELRY

CLRA

LDAA #icc

5ThA PORTE , X

BZR DELAY

BRA REPEAT
DELRY LDY H39FFF
AGAINT1 DEY

BHE AGATIHN1

RTS

EHD

Figure 10 Test programmed 1(disco lights)



S& flash

FORTA
FORTE

REPEAT

DELRY
AGATIHN1

ORG
EQU
EQU

LDX
LDAA
STARA
B3R
CLRA
LDAA
5ThA
BZR
BRA

LDY
DEY
BHE
RTS
EHD

$B6OA
41000
$a

H#PORTA
HSFF
PORTB, X
DELAY

#500
PORTB, ¥
DELAY
REPEAT
#$9FFF

AGATIH1

Figure 11

Test programmed 2 (Flashing)
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4B6OA

$1000
&
#PORTA
#$1
PORTB, X
DELAY

REPEAT
AGAIH

HS9FFF

AGATIH1

Figure 12

Test programmed 3(free running)
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%e knight

PORTA
PORTE

REPEAT

DELAY
AGATH1

ORG
EQU
EQU

LD
LDAA
STARA
B3R
CLRA
LDAA
5TAA
BSR
LDAA
STARA
B3R
CLRA
LDAA
5ThA
BSR
CLRA
BRA

LDY
DEY
BHE
RTS
EMD

$B6 OO
41000
$a

HPORTA
#1381
PORTE , X
DELAY

#$u2
PORTB, X
DELAY
#$24
PORTB , %
DELAY

#$18
PORTB, ¥
DELAY
REPEAT
#$9FFF

AGATHA

Figure 13

Test programmed 4(Knight rider)
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== Sensor
0ORG $Bﬁﬂﬂ
EQU 40
EqQU $10688
EqQU $03
EqQU 487
EqQU $ﬂh
LDX #$1ﬂﬂﬂ
CHECK BRCLR PORTC ,X,#% 000888881 ,SYWITCH sCHECK BUTTOH
BRCLR PORTC , X, #%100080088,5WITCHZ? sCHECK BUTTOH
BRA CHECK
SWITCH1 BSET PORTE, ¥, #%01016161 ;PB3 OH
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Figure 14 Test programmed for switching
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