FAMILIARISATION WITH MAT 385
1.0.  OBJECTIVE
· To familiarize with the MAT 385 (8085A microprocessor-8 bit) and introduction to programming.

2.0.  EQUIPMENT
· MAT 385 which contain an 8085A, 8 bit microprocessor with 40 pin dual-in-line package.

3.0. INTRODUCTION
A microprocessor is the brain of the computer and performs all computational tasks, calculations and data processing and so on. The microprocessor can be classified based on the following features;
· Instruction set→ it is the set of instruction that a microprocessor can execute. The instruction of any microprocessor may in general be divided into five groups.
· Data transfer.
· Data manipulation.
· Transfer of control.
· Input/output.
· Machine control.
· Bandwidth → the number of bits processed in a single instruction.
· Clock speed → clock speed is measured in MHz or GHz and determines how fast the processor can execute a single instruction set.
The processor is also known as CPU (central Processing Unit) and it contains the Control Unit and the Arithmetic Logic Unit (ALU) which work hand in hand to process the commands. Other components include general purpose registers (A, B, C...), flags, the Program counter, the stack pointer registers and Bus interfaces.
The 8085A microprocessor has the following specifications;
· 8-bit microprocessor; this means that it has an 8-bit Data bus.
· The clock speed can go up to 8MHz.
· 16- bit address bus, this means that it can address up to 64 K of memory.
· Single voltage- usually 5Volts.
· 256 I/O ports.
· Apart from the program counter and stack pointer which are 16 bits each, the rest of the registers are 8-bits each. However they can be combined as BC, DE etc to form a 16-bit register. The Accumulator (register A) is used for mostly arithmetic operations.
· 40-pin, DIP.
In the labs and simulations, the Microprocessor Application Trainer MAT 385 (8085A microprocessor) is used to test the instructions or assembly codes. In the 8085A microprocessor there is a monitor- program which controls the communication and the starting of the microprocessor. This program is permanently located in the ROM (location 0000-0FFF) and is started by the reset key. The keys to be acquainted with included the RESET, SUBST MEM, NEXT, EXAM REG, GO, SINGLE STEP and EXEC button on the MAT385.
4.0.  PROCEDURE AND DATA ANALYSIS
4.1.0. Experiment 1:
The experiment was to fill in locations 8000-8004 with hexadecimal values 60, A3, 5C, BF, 2E.
4.1.1. Result
The microprocessor was reset and with the use of ‘subst mem’ key. The address was first entered and the next button was pressed then the data was loaded into the memory locations between 8000-8004 and thereafter into the 0000-0004.
When the memory were examined using the EXAM REG button, the locations 8000-8004 contained the data stored in them but the problem came in when trying to load the 0000-0004, it did not accept the data and an error was appearing  with each attempt to store data on it. The location 0000-0004 is reserved for the monitor Rom.
4.2.0. Experiment 2:
The experiment was to load the program counter (PC), stack pointer (SP) and the C-register with 2010, 20C2 and 6B respectively. PC and SP half the number of bits and so they are divided into low and high as shown below;
· PCL loaded with 20, PCH loaded with 10.
· SPL loaded with 20, SPH loaded with C2.
· C  loaded with 6B
 
The above operation was done by first pressing the ‘EXAM REG’ key, and then followed by the Letter denoting the register. The content was simply changed by typing to replace the existing one. To proceed to the other register down the line, the NEXT key was used to end the operation, the EXEC key was used. The registers, program counter and stack pointer were examined using EXAM REG key.



4.3.0. Experiment 3:

	ADDRESS
	DATA
	MNEMONIC
	COMMENTS

	2000
	31
	LXI SP 20C2
	:INITIALISE THE S.P

	2001
	C2
	
	

	2002
	20
	
	

	2003
	06
	MVI B.13
	:(B)13

	2004
	13
	
	

	2005
	3E
	MVI A.40
	:(A)40

	2006
	40
	
	

	2007
	80
	ADD B
	:(A)(A)+(B)

	2008
	47
	MOV B.A
	:(B)(A)

	2009
	CF
	RST 1
	: BACK TO MONITOR


The program was executed by using the EXEC button and the register was examined using the ‘EXAM REG’ key. The SINGLE STEP button was also used to follow the execution of the program step by step according to the instruction line.
4.3.1. Results
When the register-B was examined it had 53H. It was also observed that the addition of 36 and 15 the answer was found to be in 4BH instead of 51 as one would expect. This was because the digits or data is in hexadecimal.
5.0. DISCUSSION:
The keys were known and the practice familiarised the student with the loading of instruction and data into the microprocessor.  The basic keys were the ‘RESET’ key which allowed the monitor program to start-off from the same address and the monitor displayed ‘-80 85’. In this mode the monitor was now ready to receive the commands.
In order to examine and/or load the value of the memory location, the ‘SUBST MEM’ key was pressed followed by the address of the memory location. The address is in hexadecimal which had 4 digits corresponding to 16-bits. To go to the next memory location or register, the’ NEXT’ key was used and to end the operation, so that the monitor program could take charge once more, the ‘EXEC’ key was used
As seen in experiment 3, the programme had to be compiled or assembled into machine language hence the need to run it. This was achieved by using the ‘GO’ key and the followed by the memory address of the beginning the written or entered code. Afterwards, the ‘EXEC’ key was pressed to rum. The ‘GO’ key runs the program the results were not visible as the speed was so high in that the human response to change was so slow to notice anything.
However, the 8085A is equipped with a debugger program which is executed using the ‘SINGLE STEP’ key. This runs the one program line at a time and thus the processor status i.e. registers and memory locations could be examined for each instruction.

6.0. CONCLUSION:
The basic keys of the MAT 385, which are RESET, SUBST MEM, EXAM REG, NEXT, GO, SINGLE STEP and EXEC are used to load data into memory locations and registers, and later examine the information or data at the later stage. The keys are also used to the rum the code and even debug it if need arises. Therefore this lab is important and timely as subsequent labs will depend on the knowledge acquired.
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