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INTRODUCTION

This project includes the design and implementation of the time schedule Controller.  The controller is designed to control a electric motor which attached to a advanced entry system.  This controller provides user a option of scheduling the operation of the controller itself.  The design of the controller is mainly consisted of a keypad (input), LCD Display (Output) and the processing unit is design using the Altera chip.

MODULE

LCD Display Module

Display the clock, on screen menu and the schedule on a LCD display requires 14 I/O pins.

Keypad Module

An interface for user to entry various functions of the controller. Since the keypad has 14-pin outputs, it needs 14 pins on the FPGA chip. 

Motor Module

A Stepper Motor is used to control the angle of controlling device. This will need 4 I/O pins.

RAM

The ram uses to storage of the schedule for the operating period on the controller and password to use the system. This system will use a 256K to store all data. It will take 16 I/O pins.

Clock Module
Display the time, day and provide the time of scheduling.  Default is set to the actual time

Internal Menu Module

Provide a friendly interface for user to set option on the controller, and all functions to administrator.

Optional Modules Add On
1. Sensor


: Use to provide a feedback to the controller

2. Ethernet Hookup

: Use to transmit schedule and logs to a computerized database and provide remote administration through the internet

3. Custom Password

: Use to allow user to change to their own password

4. Backup power

: On the main power failure, a backup power is provided

OTHER DESIGN CONSIDERATIONS

TESTING
To test our system, we will construct the system on a Altera board and use different switches or input signals to simulate all conditions of the system separately on each module. Therefore we can match the output to our goal easily and debug any errors

Additional Parts
For this controller system, we requires a 2 lines by 16 characters wide LCD display, 12 buttons 0-9 keypad, Stepper motor, and 256K RAM 

Optional Parts
These parts will be used if time allowed. 

An infrared sensor for detecting motion, for example, the system is used to control an automatic entrance, or mass transit system automatic tollgates.

Ethernet can be connected to mainframe computer to control the whole system remotely, and store all log files for research and improvement. A DP83902A, Twisted pair Serial Network Internet Controller ( ST-NIC) can be use for this option

A switching circuit and batteries are for state of emergency of electricity blackout or power supply failure.

Chip
We will use Altera chip because it is re-programmable and it has high density and provides large number of gates for more option to add on.

Entity controller


Schematic:






APPENDICES

Time Management

Task
Deadline
Person
Duration
Test/Debug

Project Specification
Oct. 6
Group
6 hours
None

Design
Oct. 10
Group
18 hours
None

Resource Requirement
Oct. 27
Edward
5 hours
None

Application Notes
Oct. 29
Edgar
4 hours
None

Code Developing
Nov. 2
Group



          Clock VHDL


8 hours
4 hours

          I/O VHDL


16 hours
8 hours

          Controller VHDL


20 hours
10 hours

Optional VHDL


30 hours
15 hours

Code Testing
Nov. 3
Howard/Edgar
15 hours
15 hours

Simulation Documentation
Nov. 10


Patrick
10 hours
None

Hardware Connection
Nov. 13
Edward/Patrick
15 hours
5 hours

Device Testing
Nov. 20
Group
10 hours
5 hours

Final Report
Nov. 23
Group
10 hours
None

Oral Presentation
Nov. 24

Dec. 1, 3
Group
10 minutes
2 hours

High Level VHDL (entity)

VHDL:

Entity LCD_display is


Port(LCD_output : buffer std_logic_vector(7 downto 0);

LCD_sigin : buffer std_logic_vector(7 downto 0);

RS : out std_logic;

R/W : out std_logic;

Clock : out std_logic);

End LCD_display;

Description:

This function was used to initialize and display the menu of the LCD.

LCD_output : 8bits signal output to the LCD display. The signal contains the necessary code to display in the LCD screen.

LCD_sigin : 8 bits signal input to the LCD display. The function receives the data from other function to display on the LCD screen.

R/W : The signal which will select the LCD in read or write mode. When R/W is 0, it enable Altera controller write data to the LCD. When R/W is 1, it enables Altera controller send data to the LCD.

RS : The signal to select registers. 0 for instruction register and 1 for data register. 

Clock : clock signal for the LCD.

Entity menu is


Port(menu_output : buffer std_logic_buffer(7 downto 0);



Menu_input : buffer std_logic_buffer(7 downto 0);

Menu select : in std_logic_buffer(3 downto 0);



Clock : in std_logic);

End menu;




Description:

This function contain the necessary message for the LCD display. It can also received the external data to display on the LCD screen.

Menu_output : an 8bit signal output to the LCD_display which contain the message of the LCD screen.

Menu_input : an 8bit signal input to the menu for updating the message (time and data).


Menu_select : a signal which enable the LCD display up to 15 messages.


Clock : an input clock signal for the menu function.

Entity timer is


Port(  pass1 : in std_logic(1 downto 0);

sethour, setminute, setmonth, setday : buffer std_logic_vector(7 downto 0);



Month_display : buffer std_logic(7 downto 0);



Day_display : buffer std_logic(7 downto 0);



Hour_display : buffer std_logic(7 downto 0);

Minute_display : buffer std_logic(7 downto 0);

Second_display : buffer std_logic(7 downto 0);

Clock out std_logic);

End timer;


Description:

This function was used to display the time and day on the LCD screen. It also enables the user to set the time and day with permission.  

Pass1 : a 2bit signal which allow the user to set the time and day. '01' is enable and others is disable. The reason for using two bits instead of one bit is for safety purpose.

Sethour : an 8bit input from the keypad decoder to set the hour.

Setminute : an 8bit input from the keypad decoder to set the minute.

Setmonth : an 8bit input from the keypad decoder to set the month.

Setday : an 8bit input from the keypad decoder to set the day.

Month_display : an 8bit data of month to display in LCD.

Day_display : an 8bit data of day to display in LCD.

Hour_display : an 8bit data of hour to display in LCD.

Minute_display : an 8bit data of minute to display in LCD.

Second_display : an 8bit data of second to display in LCD.

Clock : a clock signal provide to the whole project.

Entity keypad is


Port( keyin : in std_logic_vector(11 downto 0);



Keyout : out std_logic_vector(3 downto 0);



Clock : in std_logic);

End keypad


Description:


The function of keypad used to input the signal from the keypad and decode it into number digit.


Keyin : There is 12 bottom on the keypad which require 12 bit inputs.


Keyout : a 4bit output decoded number which corresponding to the each key.


Clock : a clock signal used to perform de-bouncing. 

Entity store is


Port(selectchip : buffer std_logic_vector(7 downto 0);

dataout : buffer std_logic_vector(15 downto 0);

A/D : buffer std_logic;

R/Wchip : out std_logic;

Data : buffer std_logic_vector(7 downto 0);

R/Wstore : in std_logic);

End store;


Description:

This function will receive the data such as encrypted password and time, day of entry from the caller function and store into the memory such as ram. Also, the R/Wstore pin enables the caller function to get data from the memory.


Selectchip : an 8bits signal enable the function to select up to 256 of ram chip for memory storage.


Dataout : an 16bits signal contain either data or address to memory storage.


A/D : this pin select the Dataout to be address or data.


R/Wchip : this pin select the data input or data output.


Data : an 8bits signal used to send and receive for the store function.


R/Wstore : a pin to select the data in and out of the store function.

 Entity encrypted is


Port(data_in : in std_logic_vector(7 downto 0);



Data_out : out std_logic_vector(7 downto 0);



Enable : in std_logic;



En/Disen : in std_logic);

End encrypted;


Description:

This function encrypts the user password and store into the memory or restores the encrypted password from the memory.


Data_in : an 8bits data input to the encrypt function.


Data_out : an 8 bits data output from the encrypt function.


Enable : this pin enable the function to perform encryption and restoration.


En/Disen : this pin select the function to perform encryption or restoration.

Entity pass_confirm is


Port(data_in : in std_logic_vector(7 downto 0);



Data1_pass : in std_logic_vector(7 downto 0);



Signal : out std_logic_vector(3 downto 0);

End pass_confirm;


Description:

This function will input the password from the keypad and the restore password from the memory. Then compare both password and output the confirm signal.


Data_in : an 8 bits data of the password from the keypad.


Data1_pass : an 8 bits data of the password from the memory.


Signal : an 4 bit confirmed signal use for control.

Entity motor is


Port(enable : in std_logic;



Output4 : out std_logic;



Clock : in std_logic);

End motor;


Description:


This function control the stepper-motor which simulate a automatic door.


Enable : a pin enable the motor to turn.


Output4 : a 4bit output signal to the motor.


Clock : a input clock signal use for counting.
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