SYSC3601 LABORATORY #2 (Summer 2014) - Home preparation

1a) For the program shown below, assemble (by hand or use MASM to generate a LST file) all instructions and fill in the offsets and machine code or data bytes in the blanks on the left side. The first instruction is done for you. Calculate the number of clock cycles expected for each line of the program.

	Offset
	Hex
	Instruction
	Cycles

	
	
	NAME
WRITE_1
	

	
	
	PROG
SEGMENT
	

	
	
	ORG

00100h
	

	
	
	ASSUME
CS:PROG,DS:PROG
	

	0100
	8C C8
	BEG:
     MOV AX,CS
	2

	
	
	

MOV DS,AX
	

	
	
	

MOV AL,0A5h
	

	
	
	          MOV BX,offset MEM
	

	
	
	LOOP1:
MOV [BX],AL
	

	
	
	

JMP LOOP1
	

	
	
	JUNK
     DB 12h,23h,34h,

             45h,56h
	

	
	
	ORG       001FEh
	

	
	
	MEM       DB 77h
	

	
	
	PROG
     ENDS
	

	
	
	

END
BEG
	


	1b) Fill in the memory contents for each byte below. Indicate in the first column what instruction (or directive) corresponds to each group of bytes.

001FEh

00111h

00110h

0010Fh

0010Eh

0010Dh

0010Ch

0010Bh

0010Ah

00109h

00108h

00107h

00106h

00105h

00104h

00103h

00102h

MOV AX,CS

C8

00101h

8C

00100h


	1c) Fill in the memory contents for each byte below. Note that the high (odd) and low (even) banks are shown separately.

High

Low

001FFh

001FEh

…

…

00111h

00110h

0010Fh

0010Eh

0010Dh

0010Ch

0010Bh

0010Ah

00109h

00108h

00107h

00106h

00105h

00104h

00103h

00102h

00101h

C8

8C

00100h




2) In Part B of the lab you will program the 8255A parallel I/O port to generate analog voltages via the wire-wrapped DAC0800 D/A converter expansion on the SDK board.  The D/A converter obtains its data from the P2B port of the 8255A chip.  This data is then converted into a corresponding voltage at the analog output between -4V and +4V.

For this pre-lab, you are to write a short program to generate a triangle waveform as shown below. The program should allow the period of the cycle (i.e. the width of the triangle) and the amplitude of the triangle to be specified and independently controlled.  This can be done by altering, re-assembling, and re-downloading your code, or by altering constants stored in memory directly via the keypad monitor. This program must be well documented and demonstrated to the T.A. at the end of the lab.
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Please use constants (via DB/DW or EQU directives) in your program for the voltage increase step size (to adjust the period), for the maximum/minimum output voltage (i.e. min/max P2B value), and for the port address. In the lab, you will use an oscilloscope to determine appropriate min/max values for a given output voltage range. Please name your constants _MIN, _MAX, and _P2B.

Use the following facts to write you program:

· Port P2 is found at the following I/O ports: 

	P2A
	FFF8h

	P2B
	FFFAh

	P2C
	FFFCh

	P2 control
	FFFEh


· Assume that the P2 control register already contains the appropriate control word to allow port P2B to work properly with the DAC0800 chip.

Hints

· DAC output voltage is linearly related to magnitude of the unsigned 8‑bit digital input value provided on P2B. Therefore you want to write a program with loops that creates unsigned 8-bit digital values on P2B. 


· You can use the code from question 1 above as a starting point for your program (for syntax etc.)
You may want to use the CMP (compare) and conditional jump instructions (e.g. JAE) for your loop. See the following sections of the Brey text:

· Chapter 6 describes program control instructions such as CMP, JAE, etc.

· Chapter 11 covers I/O in general, including the OUT instruction.

· Appendix B provides a quick reference for all x86 instructions (note some of these instructions are not supported by the 8086 – look carefully.)


· This program can be written in less than 25 lines.

