Midterm Exam, Fall 2003, October 21, 2003

ELEC-4601: Microprocessor Systems

Department of Electronics, Carleton Univesity

Instructor: Maitham Shams                                         Name: ______________________

Aids: All non-speaking allowed 


         ID: ______________________

Duration: 60 minutes




   Mark: ___________ out of 80 ___

[1](8 marks) What happens during a read bus cycle in each of the following states?
a) T1: Address is placed on bus;  ALE, DT/R and IO/M activated                  2
b) T2: RD signal and DEN activated; READY sampled at the end
c) T3: If READY was low, this is a wait state and READY is sampled            2
                   again in its middle; else no activity (just waiting for data)                     2
d) T4: All signals are deactivated to prepare for next cycle                             2
[2](20 marks) Answer the following questions.

a) What are the operational modes of an Intel 80386 microprocessor and how do they differ?

· …Real…..... mode: Uses only 1 MB of memory                                           2
· …Protected. mode: Uses all memory                                                           2
b) What are functions of IP and FLAG registers?

· IP: Instruction Pointer, holds the address of the next instruction 
                  to be executed.                                                                                       2    
· FLAG: Includes bits to control the operation of microprocessor 
                  and bits that show the current status of microprocessor.                  2
c) What are the default segment registers for IP and SP? Explain why.

· IP: Code Segment; IP holds address for next instruction in current code                2
· SP: Stack Segment; SP holds address of top of the stack                                        2
d) What are the four main control signals in a microprocessor-based system and what are their functions?

· …MRDC :  Memory read control signal                                                       2
· …MWTC:  Memory write control signal                                                       2
· …IORC…: I/O read control signal                                                                2
· …IOWC..:  I/O write control signal                                                               2              
[3] (12 marks) Assuming 16-bit Intel instructions translate from machine to assembly code (a) and translate from assembly code to machine (b). Note: if D=1, data flows to REG from R/M and, if D=0, data flows to R/M from REG field.
a) 8AF3



1000 10 10 11 110 011
MOV1 DH2, BL2
b) MOV  [SI], AH                       1000 10 002 002 1001 1002
8824
[4] (20 marks) In an Intel 80286 processor, the last items stored in the stack are the following hexadecimal values: 75 (very last), FA, 1B, 9E, 12, etc. Assume SS=C300, SP=F200, ECX=30 FD 1C 56, and EAX=A9 7E 42 B8. A “PUSH CX” instruction and a “POP EAX” instruction are executed in that order. Determine the following after executing these instructions.

a) ECX: 




30 FD 1C 56


2
b) EAX:





FA 75 IC 56


4
c) SS:





C300



2
d) SP:





F200-2+4=F202

4
e) Physical location of the top of stack 
C300*10+F202=D2202
4
f) Content of stack (top to bottom):

1B 9E 12 etc. 

4
[5](20 marks) Answer this question assuming that the different parts are completely independent. For each part assume that AX contains 5F9C to start with and determine AX after executing the instruction.

a) CMP AX, BX

AX:


0101 1111 1001 1100 
5F9C

2 
b) NOT AX

AX:


1010 0000 0110 0011
A063

2
c) SUB AL, AH

AX:


0101 1111 0011 1101
5F3D

4
d) ROR AH, 3

AX:


1110 1011 0011 1101  
EB9C

4
e) SAL AL, 4

AX:


1111 0011 1100 0000    
5FC0

4
f) MOVSX AX, AL

AX:


1111 1111 1001 1100
FF9C

4
