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1- Overview:

Programmable thermostat and weather station are becoming essential parts of almost every house in USA
and around the world. Energy saving is one of the most important topics now as the price of fuel on the rise
and more regulations are imposed on the emission of green house gases. Heating and cooling your home
uses more energy and drain more money than any other system in your home. Typically, 43% of your home
bills goes to heating and cooling. Also, heating and cooling systems are responsible for emitting a huge a
mount of green house gases each year.
Checking the weather forecast and the outside temperature, humidity, wind, etc becomes a routine before
leaving the house. Most people get the weather forecast and alerts from TV or the internet, while the
outside weather parameters (temperature, humidity, wind and pressure) are obtained from weather sensors
mounted outside the home and repeatedly sending those data to a panel located inside. Some weather
websites provide both forecasts and outside weather conditions from local professional weather stations
located in your neighborhood, most often at schools and government buildings. The main problem with the
weather stations is the difficulty of mounting the exterior sensors and most apartments or condominiums
have strict rules against mounting objects outside. Checking the weather from the internet seems a good
solution, but most people do not keep their PC fully powered day and night and just keep it powered for
just to check the weather is a big waste of energy!
There are literally hundreds of choices when it comes to select the proper thermostat for your home. They
come with different sizes, shapes, types and capabilities. The most common one is the digital
programmable thermostat, which allows you to program different temperature settings for each day of the
week, which will save you up to 33% of your home energy costs. Some high end programmable thermostat
models offers a touch screen interface and some comes with an Ethernet capability that allows you to
control and monitor your home temperature form anywhere in the world!

The idea behind the ThermoSmart project is to address the home energy saving and the weather station
issues in one elegant solution. ThermoSmart is basically similar to the high end programmable thermostats
are currently available in the market with a major difference that the Ethernet capability is also going to be
used to display the outside weather parameters and forecasts from professional weather stations located in
your neighborhood. Also, the outside weather parameters can be used to fine adjust the programmable
temperature setting during the day to increase the comfort of your home without the need for over ride the
settings in a very humid hot summer day or very cold winter day. This may end saving more energy
without scarifying the comfort of your home.
Another feature can be added to the ThermoSmart is to collect and display the temperature of every room
or section of your home and may also control the heating/cooling units (fans, window air conditioner, space
heater, etc…) located in your home.

Here are the features that really make this thermostat stand out.
·  Display real time weather forecasts, alerts and outside conditions from the Internet – Eliminating the

need for separate, expensive and complex weather station.
·  Monitor and control your home temperature from any where in the world
·  Fine adjust your programmable settings based on real time outside weather data – Save more energy

and increase the comfort of your home
·  Monitor and collect temperature data from wireless sensors scattered around your home
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·  Control heating/cooling units located separately around your home

Additional features:
·  You can program each day independently or you can program the week days and the weekend as a

group
·  Each day has up to 4 different periods
·  Easy to use touchscreen for simple operation
·  5.7” diagonal backlight LCD makes it easy to read even in dim light
·  +/- 1°F / C temperature precision
·  Filter change reminder helps keep HVAC at optimal performance
·  Automatically adjusts for daylight savings (optional)
·  Permanent Time and Date, Even if the power goes out
·  Auto Change from Heat to Cool - Automatically adjusts the pre-heating/cooling of your home so

you are comfortable at your programmed times
·  Permanent Day and Time - Even if the power goes out
·  Battery-Free Operation (optional) - The unit can be powered from the HVAC system eliminating

the need to change batteries

2- Block Diagram:

The block diagram of the project is shown in the above figure. Haidar Technology serial LCD panel part
number sLCD-320240M21-5.7BL-T is going to be used to display the data and get the user interface. It is
based on HT GUI LCD controller GLC-M21 and 5.7” QVGA monochrome graphic display with blue LED
backlight and 4-wire touch screen. The main controller communicates with the serial panel through a
simple RS232 protocol. Any 8-bit microcontroller running at 10MIPS can be used as the main controller. It
will handle the system control and the Ethernet interface. The Ethernet controller is based on WIZnet
W5100 controller chip, which is a perfect solution for our design. The main controller interfaces to W5100
using SPI.
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3- GUI Design:

The most difficult and time-consuming part of the project is the GUI design. Creating an attractive, graphic
rich, robust and intuitive GUI is a very tedious task. Programming the graphics line by line in code is a very
time consuming and difficult to do. Also, the graphics will eat into your main controller program memory
and bandwidth leaving it not able even to handle the other system tasks.
Haidar Technology GUI solution is a perfect solution for this project and any project how requires intuitive
GUI. The solution is based on GUI controller and visual GUI builder. The GUI controller is a serial LCD
controller with pre-coded objects (widgets) and graphic controller for color or monochrome displays. The
visual GUI builder “GooyLCD Mono V1.10”  is window’s software that allows you to visually create your
GUI from your PC screen instead of programming line by line of tedious code. The GUI program is easily
created from drag and drop tool sets and saves it to the controller EEPROM. The main controller serial port
can then send commands “Object commands” to change values on the display. Such commands or
messages might be a temperature value, height of bargraph, scroll a list box, label text, etc…
Also, messages are received from the controller indicate if an object, such as a user pressing on a button”
has occurred.
If you change the layout or redesign some icons (bitmaps), you just disconnect the serial panel or controller
from the controlling processor and move it to the serial port of the PC. Do your modifications and then
“Compile and Save” to store the new layout to the controller EEPROM. Now, your new layout is in place
and ready to be controlled by the main processor again. Pure graphics changes do not require modifications
to the controller code.
This solution creates a useful division between the control processor and the graphics engine. Since the
GUI program is compiled into a binary file and saved into the serial LCD controller EEPROM, the main
controller do not bother with line-drawing and the like routines. Only, you have to program it to perform
some serial communication using one of its UART.

3-1- Software Installation:
To install the “GooyLCD Mono V1.10” software, please follow the steps:
·  Copy the folder “GooyLCD Mono V1.10 Disk” from the installation CD to your hard drive C
·  Open the folder and then double click on “setup.exe”
·  Follow the instruction on screen

3-2- Project Configuration:
The below steps are to configure the software for “sLCD-320240M21-5.7BL-T”
·  From the Start menu, click on “GooyLCD Mono V1.10”
·  From the main menu, select “ Select Product” and click on “sLCD-320240M21-5.7BL-T” and then

click on “Apply” then “Close’
·  From the main menu, select “Communication” , select a com port (must be available in your PC) and

leave the baud rate and the device ID to the default values ( 19200 bit/sec and 16)
·  Connect RS232 cable between the PC COM port and the EVL-GMM106 evaluation board as shown in

the picture below. Power the LCD On
·  Click on “Test” to confirm the communication is working properly
·  Close “Communication” window
·  From the main menu, select SetUp -> LCD Controller



·  Configure the LCD controller as shown below

·  Click on “Apply” then click on “Program” to save the configuration bytes to the controller EEPROM
·  From the main menu, click on “Save As” and save the project as “ThermoSmart.pjt” to your hard drive
·  It is a good idea to create a folder for the project “ThermoSmart Project” and inside this folder create

another one for bitmaps “Bitmaps” and one for fonts “Fonts”. Save the project to “ThermoSmart
Project”

3-3- GUI Flow chart:
ThermoSmart GUI Program contains 6 screens:
·  Screen0 (ID = 0): Is the main screen where temperature, status, time and other trends data will be

displayed and the user will be able to navigate through the whole program
·  Screen1 (ID = 1): Is the programmable settings screen where the user will be able to program the

temperature settings for the whole week
·  Screen2 (ID = 2): Is the optional settings screen where the user will be able to program the optional

settings of the system
·  Screen3 (ID = 3): Is the system control screen
·  Screen4 (ID = 4): Is the weather data screen
·  Screen5 (ID = 5): Is the splash screen
The first screen will be displayed after power up is the splash screen (Screen5). This screen will show the
logo of Haidar Technology and a simple animation showing the weather status icons moving from left to
right in sequence. A short delay (5 to 10 sec) later, the main screen (Screen0) will be loaded and displayed.
Temperature data, time, and status will be updated. This screen will be displayed until the user push on one
of the buttons to display one of the screens (Screen1 to Screen4)
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3-4- Project Screens:
·  Main Screen (Screen0):

Designing this screen is very straightforward. All bitmaps are designed using IcoFx software (free
download from the Internet) or you can use any Icon/Bitmap designing software and save as window’s
bitmaps (.bmp). From the Bitmap Editor Utility, those bitmaps are saved as binary files with code and ID
assigned to each one. Using “Program Bitmap List”, all bitmaps can b programmed to the controller
EEPROM with one click!
For ImageSeq object bitmaps, be sure to program the bitmaps for each object as an array.
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At run time, the main processor need to perform the following tasks when this screen is loaded:
·  Periodically (every 100msec or higher), send object command “Touch” to check if any of the buttons

is being touched (pressed) by the user. If yes, send object command “Click” to switch the button state
to “Pressed” state and once the screen is not being touched (the stylus/finger is up), then perform the
appropriate task according to the touched button ID.

·  Periodically (every 1second), send object command “Text” to update the Heat Temp, Cool Temp and
Time NubmerBoxs , system mode labels and Date label

·  Periodically (every 1second), send object command “HighLight” to update System status bitmaps and
Program period bitmaps. You can also use object command “Visible” to blink the bitmap

Please check GLC-M21 REV2.00 instruction manual for more information on the object commands and
how to use them.

Also, you can use “Object Commands” window to check the object run time properties (object commands)
and see how they will response to object commands in real time



·  Programmable Settings Screen (Screen1)
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·  Optional Settings Screen (Screen2)
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·  System Control Screen (Screen3)
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·  Weather Data Screen (Screen4)
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