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INTRODUCTION

This project includes the design and implementation of Controller. The controller is designed to control an electric motor, which attached to an 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. We designed the hardware by using Altera MaxPlus2 simulation. We also separated the functions into different subprograms in the sense of good programming and program reusing.

User can change and input password through keypad. All passwords will be store in RAM. Due to insufficient time, those optional functions canceled which mentioned in project proposal including Ethernet connection, optical transmission. We also encountered many unexpected problems during simulation, with a little bit change in VHDL code, the waveform will be a mess. We spent a lot of time in fixing this problem, which made us no time to do other optional functions.

Chip Usage

We have used up ~45% with a speed of ~39MHz.

MODULE completed

Main Program--main_con.vhd

This VHDL code is used to link all subprograms together and perform the function ofAdvance Entry System. This part is huge, the waveform consists of all inputs and outputs, and it needs more than 10 pages to show all signals.

Keypad Decoder Module--keypad.vhd

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. This subprogram contains a delay function because of debouncing. The delay counter is 25175 since the clock speed is 25.175Mhz, it will give 1ms delay.

Keypad BCD Encoder--dec_bcd.vhd

This program encodes keypad inputs to display on LCD with bcd encoding.

RAM--ram4X4.vhd

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.

Ram read/write selector--rwselector.vhd

This function is required in controlling read or write password from RAM and corresponding read/write vhdl code.

Message Initialization Module--message.vhd

Initial display for user input password.

User Message decoder Module--menu.vhd

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

Password verifier Module--passcom.vhd

After password has been input, it is needed to be verify. If the passdword is not right, no access will be allow.

Rom Module--rom1.vhd

This is a read only memory, contains constant data.

Keypad Buffer Module--key.vhd

This buffer is used to store intermediate input, and compare it with data in ROM.

Keypad input to RAM Module--inpass.vhd

This VHDL code transfers all input signal directly to RAM.

Task schedule

Task
Start Date
Proposed completion date
Person
Duration
Completion

Master program
October 31
November 7
Edward
10hrs
completed

Keypad BCD VHDL
October 15
October 25
Patrick
4hrs
completed

Password verifier
October 15
October 25
Edgar
3hrs
completed

LCD display connection VHDL
October 15
October 25
Edward
3hrs
completed

LCD menu VHDL
October 31
November 6
Howard
3hrs
completed

LCD initialization VHDL
October 15
October 25
Edward
2hrs
completed

ROM Vhdl
October 31
November 6
Patrick
5hrs
completed

RAM VHDL
October 31
November 6
Edgar
3hrs
completed

Get password VHDL
October 25
November 1
Edward
2hrs
completed

Check password VHDL
October 25
November 1
Edgar
2hrs
completed

RAM-password VHDL
October 25
November 1
Patrick
2hrs
completed

Change password VHDL
October 25
November 1
Howard
2hrs
completed

Store-time (in-out record) VHDL
October 31
November 7
Howard
2hrs
completed

LCD connection
October 31
November 7
Howard
1hrs
Pending

Keypad buffer VHDL
October 31
November 7
Patrick
2hrs
completed

Keypad connection
October 31
November 7
Howard
1hrs
Pending

Keypad decoder VHDL
October 31
November 7
Patrick
3hrs
completed

Code testing
October 31
November 7
Edgar/

Edward
5hrs
Processing

Diagram of design hierarchy

main_con
LPM_ADD_SUB:361
addcore:adder

LPM_COMPARE:370
comptree:comparator
cmpchain:cmp_end

LPM_ADD_SUB:518
addcore:adder

LPM_COMPARE:527
comptree:comparator
cmpchain:cmp_end

LPM_ADD_SUB:750
addcore:adder

LPM_COMPARE:759
comptree:comparator
cmpchain:cmp_end

LPM_ADD_SUB:820
addcore:adder

LPM_COMPARE:829
comptree:comparator
cmpchain:cmp_end

Message:dis_message
LPM_ADD_SUB:111
addcore:adder




LPM_COMPARE:183
comptree:comparator
cmpchain:cmp_end




LPM_ADD_SUB:249
addcore:adder




LPM_COMPARE:274
comptree:comparator
cmpchain:cmp_end
comptree:comp
cmpchain:cmp3
cmpchain:cmp0
cmpchaim:cmp_end





Rom1:loadrom1
LPM_ROM:loadrom
altrom:srom

Key:key_buff
LPM_ADD_SUB:220
addcore:adder



LPM_ADD_SUB:532
addcore:adder



LPM_COMPARE:836
comptree:comparator
cmpchain:cmp_end
comptree:comp
cmpchain:cmp1
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