ELECTRICAL ENGINEFRING DEPARTMENT
COMPUTER ENGINEERING AND. SYSTEMS BRANCH
2D YE AR FINAL EXAM OF 22 SEMESTER 2020 - 2021
i MICROPROCESSOR SYSYEMS jCope No. ECS 2006}

KAFR-ELSHIEKH UNIVERSITY
FACULTY OF ENGINEERFSG
TIME ALLOWER: 3 HOURS
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Instructions to the candidates:

@ This exam measure program competences no. (B2, B3, and B4);
& Clarify your answer with the suitable sketches as you ean;

& Please use a pen or heavy pencil to ensurs legibility.

Question kunaBer onE [20 Marks]

1. What types of connections are common to all memory devices? Assume that the memory
system shown belaw has 16 address lines denated by A15 fo AD.
a) What is the total size of the memory in the circuit?
h) What is the range of addresses that can get enabled by the chip select signal?  [4 Marks]
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2. Design an address decoding logic using MS621000 (128 KB X 8) SRAM, a PLB and an OR
gate to interface a total of 1 MB memory system with 80486 Lip in the address range that

hegins at lacation 02000000H through 020FFFFFH. [8 Marks]
3. Interface 16 KB of RAM to 8086 microprocassor starting at 00000H. Two kinds of chips
available are 2KB (4 chips) and 4KB (2 Chips). {6 Marks]
iser 1o [20 Marks]
1. Draw a flowchart that describe the instruction cycle for the different categories of
instructions available in the instruction set of the hasic computer. [3 Marks]
2. Show the gate structure associated with the control inputs of stop flip flop. {4 Marks]

3. A computer uses a memory unit with 256K words of 32 bits each. A binary instruction
cede is stored in ene word of memoty. The instructian has four parts: an indirect hit,
an operation code, a register code part to specify one of 64 registers, and an address
part. Draw the instruction word format and indicate the number of hits in each part?
How many hits are there in the data inputs of the memory? [3 Marks]
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4. Explain why gach of the following micro-operations cannot e executed guring a single
clock pulse. Specify a sequence of micro-operations that will perform the operation. [5 Marks]
a) IR < MIPC]
by AC < AC + TR
) DR < DR + AC (AC does not change)

5. The eperations to he performed with a flip-flop F (not used in the basic computer) are

specified by the foliowing register transfer statements:

%Tg Fe-1 SetFtol

¥T: Fe-}  Clear Fto0

2ty FeF  Complement F

wls Fe(  Trandfer value of Gto F

Otherwise, the content of F must not change. Draw the logic diagram showing the
connections of the gates that form the control functions and the inputs of flip-flop F.
Use a JK flip-flop and minimize the number of gates. [5 Marks]

JuEsTian nutiBER THREE [20 Marus]

1. Explain the term handshaking as it applies to microprocessor /0 systems (Hint. | expect
to see a fiming diagram that itlustrates the term handshaking). [4 Marks]

2, Drawthe functional block diagram of the programmable peripheral interface. Then, explain
how is 82C55 configured, if its control register contains 9B h. [6 Marks]

3. Based on the configuration of 82C55 chip, connect 3 LED to port G, hlink one LED after
angther at regular intervals of 1 ms. The 82C55 base address is 044, [6Mars]

4. How is the address of the interrupt service routine calculated in vectored interrupts?
Briefly illustrate the working operation of power failure detection circuit that causing
NMI interrupt when AC power drop out. {5 Marks]
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