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INTI INTERNATIONAL COLLEGE PENANG
DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEE/])

EEX2105: INTRODUCTION TO MICROPROCESSORS
FINAL EXAMINATION: JAN2015 SESSION

Instructions: This paper consists of STX (6) questions. Answer any FOUR (4) questions in the’
answer booklet provided. All questions carry equal marks.

Question 1

(a) Find the address range for Y0, Y3 and Y6 of the 74LS138 active-low decoder for the

following design.
74L.5138 16K x 8
A4 A '
A15 B
A16 C Y0 Desmmmmm—

A17 ey Y3 b CS
Do—c G2A
A8
+—O G2B
Y6 b
A19 G1
Figure 1a

(7 marks)

(b) A given 8086 microprocessor works with an 8MHz frequency. Calculate the memory bus
bandwidth for the following:

(1) zero wait states
(2 marks)

(i0) two wait states
(2. marks)

Compare this with the performance of the 8088 with the same specification. What are the
factors that influence the bus bandwidth?
' {4 marks)
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Figure 1(c-1) shows a TM4100GADS8 Dynamic RAM Module pin configuration.
Figure 1(c-2) shows a TMS27PC240 FN UV Erasable PROM pin configuration.

Determine the following:

@

(i)

(1ii)

Yoo
CAS
DO
AC
At
DQz
AZ
A3
Vss
DQ3 10
A4 1
A5 12
DQ4 13
A6 14
AT 15
DQ5 16
A8 17
AQ 18
A0 19
DQE 20

W m =~ O d Wiy -

I 80 N L N

Vgg 22
DQ7 23
NC 24
pDQ8 25
NG 26
RAS 27
NC 28
NC 29
Voo 30

total memory capacity from DRAM and EPROM in Kbits,

{4 marks)

individual memory organization,

{2 marks)

number of address pins and number of data pins of each memory module.
(4 marks)

.

Figure 1(c-1) TM4100GADS Dynamic
RAM Module pin configuration.

o W
355 fodbgey
00 O > 25 «f <L < <«
- o 1 s s 1 2 2 s AL |
6 5 4 3 21 44434241 40
poi2 )7 O ag [1A13
DOt [)8 ag j A2
DQ']D[Q a7 [ AT
DQQ[ 10 % 3:‘\10
Dasn 35 jﬁsg
GNDT 12 a4 [[ONDT
NC[ 13 4m jNC
DQ?[ 14 az jAB
DQB[ 15 31 :]A?
DQ5 [1s 30 )8
DQ#[ 17 70 :IAE
18 18 20 21 22 23 24 25 26 27 28

LI N NN Y A Y O MO NG OO | O |

ok N v O O3 == [ R
Goca2edad
S0 a6

Figure 1(c-2) TMS27PC240 ¥FN UV
Erasable PROM pin configuration.




Question 2

Study and analyze the 8086 Assembly Language Codes below
questions. All values in the coding are in Hexadecimal.

(2)

(b)

(©

(d)
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and answer the following

Line 1 TITLE SAMPLE PROGRAM
Line 2 .MODEL SMALL
Line 3 STACK 64

| Line 4 .COBE
Line 5 .DATA
Line 6 MYCODE PROC
Line 7 MOV AX, 04 ,
Line 8 MOV BX, 07DF
Line 9 CMP AX, BX
Line 10 JG testing1
Line 11 JLE testing
Line 12 testing1:
Line 13 ADD AL, 30
Line 14 JMP ending
Line 15 | testing2:
Line 16 ADD BL, 20
Line 17 JMP ending
Line 18 ending:
Line 19 MOV AH, 4CL
Line 20 [NT 21
Line 21 MYCODE ENDP
Line 22 END MYCODE

Table 2 Coding

Identify THREE (3) errors in the above instructions. Briefly explain why it is
incorrect and write the correct codes according to the Assembly Language.

(9 marks)

What is the meaning of the instruction at Line 10 and 11?7 Can these instructions be

reduced?

What is the meaning of the combined instructions at lines 18, 19 and 207

(6 .marks)

(6 marks)

Based on the assumption that all limes of codes are corrected, what is the final
outcome of the above program? '

(4 marks)
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Question 3

(a) Describe the function of the following labels in Figure 3(a) as shown below.

(1) Label 1
: (2 marks)

(i)  Label 3
(2 marks)

(iii) Label5
(2 marks)

(iv) Label 9
(2 marks)

Name the type of microprocessor for Figure 3(a) block diagram.

(1 mark)

2
[

BP
St
o]l

£
S,

4
i

Figure 3(a)




(b)
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Write an 8086 program that finds out the largest number from a set of TEN 8-bit
numbers stored in data segment of memory starting from address 2005H as shown
below in Table 3(b). Store the result to address 200FH. Assume all ten data are
unsigned numbers. The program length should be as minimum as possible.

(8 marks)

DS:  Offset
0700H: 200FH
0700H: 200EX 12H
0700H: 200DH 0DH
0700H: 200CH 84H
0700H: 200BH 59H
0700H: 200AH 3EH
0700H: 200911 F1H
0700H: 2008H 48H
0700H: 2007H 7BH
0700d: 2006H 90H
0700H: 2005H 6CH

Table 3(b)

[Refer to Appendix A for 8086 instructions]

The 8255 PPI is configured as shown in Figure 3(c). Write a program to count the
number of ‘one’ in the incoming data from port C continuously via 8255 PPL. The result
will be sent to port A and port B. Also, include comments for any instruction used.

(8 marks)
Examples of incoming data and the respective action:
e 274 (001001112) = send 04y out to port A and port B
e FCy (11111100,) = send 06y out to port A and port B

[Refer to Appendix C for 8255 PPI Control Word]

8255 PPI
Do
D7 - A
oA W R
iorR —| RD
A — Al
A2
— o —J0 K
A= O
. h s - Ko
A8 T Figure 3(c) 8255 Configuration.
A7 | -
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Question 4
(a) The 8259 PIC is configured as shown in Figure 4(a). Write a program to initialize the
8259 using the port addresses in Figure 4(a). Assume.the ICW1 is 1BH, ICW2 is 38H, no

ICW3 and ICW4 is 1FH. Also include comments for any instruction used.

(6 marks)
[Refer to Appendix E for 8259 PIC Control Words]

8259 PIC

3 = En
A1-—-D | IRO —
AZPE — ao— A0 <::| N

Al = S cSs

A5
Figure 4(a) 8259 Configuration.
+5V "
B A6

A7

(b) Calculate the time delay taken for Program Q4(b) running on 8086 microprocessor at
8MHz. At a certain moment the state of an 8086 microprocessor based system is as
follows: (All values are in Hexadecimal). Assume that DS register contains 0700H.
Show all workings clearly for each instruction.

{13 marks)

[Refer to Appendix A for the cycle time]

07 08 | 044578 |10 |21}122§33|34125]|26127 (2849|4014

0780011 {02 {03 05|01 |12]24]56|88{91| 13|34 |5 198 |50}19 )62

079001 | 07 {20 | 3040 | 50| 60770|80;90{A0|B0O|CO|DO}EO;F0; 00

O7TAOOH | ID | 1C|1B{ 1A [19|18|55|66]47 464514443142 |41 | OF

07BOOH | 18 | 19123 | 48 |25(26127|58(29|3132]35{36 |37 | 38139
Table 4(b) Random Address Memory
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LOOP3: MOV  BL, [0AO03H]
LOOP2: MOV CX,[0802H]
LOOP1: LOOP LOOPI1

DEC  BL
INZ L.OOP2
NOP
DEC AL
INZ LOOP3
HLT

Program Q4(b) Coding.

() A 10MHz 8086 based system is using ROM of 200ns speed. Calculate the number of
wait states that the ROM selection circuitry must add if the delay due to data path and
decoding circuitry (7415244, 741.5138, and so on) is 40ns.

(6 marks)

Question 5

(a) The 8086 is at 8MHz and 3MHz for the 8237 DMA. The CPU bus cycle uses one wait
state and the bus cycle for the DMA is 5 clocks. Calculate the DMA data transfer rate if
the system bus is used alternately by the CPU and DMA. Express the answer in Kbytes/s.

(6 marks)

(b) A transmission system uses asynchronous serial data communication as shown in Figure

5(b) with L.SB being transmitted first to transmit a passcode to the receiver via 8250
UART chip. '

Decode the following serial data received in continuous ASCII characters message:

Incoming data: _
001001101101001111110110101011000101101101011110110000111011

(1) What is the passcode transmitted and passcode solotion?
' (8 marks)

(ity  Also, calculate the total time wasted due to overhead when transmitting the above
message.

: (2 marks)

[Refer to Appendix B for ASCII codes| '
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pol1® ~ 40[Jvop

1
D1l ]2 39 1.RI
p2l]3 38|.]-DGD
D34 37[-DSR
pal]s 36 1-CTs
ps[]6 35 IMR
pel]7 34| 1-ouTt
p7[_{s 33|1-DTR

rclk CJo 8250 321 ]-RTS
ro[]10 @and 3117 ouT2

Bit= per second: |85

™ 11{36::19 30 [1INTR
Data bits: |- csol]12 25| NC
= S E ¢cs1f]13 281 A0
csz2[1a 2700 A1
Parity: [ -BAUDOUT [] 15 26[1A2

xin[]16 25 [ 1-ADS

T xout[]17 241} csout

Stop bits: | wr[]18 23/ 1DpIS

wr[]19 22{ 1RD
Flowe corérol: {Ne (GND) Vss [L] 20 21 -RD

Figure 5(b) Serial communication settings.

(c) Perform the following number system transformation. Show all workings clearly.

1) [3016.301615 —~1001.1001,6] to decimal equivalent with 5 decimal points accuracy.

(3 marks)
i) [225.225g x T3] to hexadecimal equivalent with 3 hexadecimal points accuracy.
(3 marks)
iii) [0100G110.0111,+00110111.1001;] to BCD equivalent.
- (3 marks)

Question 6

(a) A certain microprocessor allocates addresses 1000 to 1¥FFH for RAM 1, 3000H to
SFFFH for RAM 2, 7000H to 9FFFH for I/O and CO00I to FFFFH for ROM.

(L Draw the memory map for this microprocessor.
(2 mark)

(i)  Determine the total ROM & RAM capacity.
(3 marks)
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(iti) How many different input/output devices can the assigned /O capacity area
accommodate if an I/O device uses 3 KB of memory space?

(3 marks)

(iv)  How many different input/output devices can this microchip accommodate if an
1/0 device uses 2 KB of memory space?

(3 marks)

The 8254 PIT chip is configured as shown in Figure 6(b). CLK2 of counter 2 is
1.19318MHz and Gate2 is connected to high permanently. Counter 2 generates a periodic
pulse every 30.176us to refresh DRAM memory of the computer. Write assembly
instructions to generate this periodic pulse through OUT2.

{5 marks)

[Refer to Appendix D for 8253/8254 PIT Control Word]

A7

b CLKO
D7
-@:

ro—f) Do—

A3

A2

- 8254 PIT ferock

Counter 0 [fmmmmtmmen Gate(
2 OQUTO

jow—] WR
Bﬁ — “R—D‘ CLK1
A — A1 Counter 1 |fmrafa Gate1
A0 — AD

w
CS Counter 2 o= Gate?

Figure 6(b) 8254 Configuration.
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Suppose that AX = 1C35H, BX = 6DBAH, CX = 789CH and SP = 0402H.

Determine the value of SP and the values of the data in the registers concerned as we
progress through the following instructions. Show step-by-step after each instruction
being executed using the aid of diagram as shown below to start with.

(9 marks)
PUSH BX
PUSH CX Stack Memory
PUSH BX
PUSH AX SS: 0400H
POP BX SS: 0401H
POP AX SS: 0402H =
POP CX SS: 0403H
PUSH AX SS: 0404H
POP ' CX :
START
SP= 0402H

—THE END —
EEE2105(F)/Janl5/Steven Khoo/2/01/15







