Document No : UniKL MFI_SD_AC41 CONFI DENTIAL

Revision No: 02

Effective Date: 01 December 2008

SET A

UNIVERSITI KUALA LUMPUR
Malaysia France Institute

FINAL EXAMINATION
SEPTEMBER 2014 SESSION

SUBJECT CODE . FSD23102

SUBJECT TITLE . MICROPROCESSOR

LEVEL . DIPLOMA

TIME / DURATION . 2.00 PM —4.00 PM
(2 HOURS )

DATE . 10 JANUARY 2015

INSTRUCTIONS TO CANDIDATES

1. Pleaseread the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer two (2) questions only.

6. Answer all questions in English.

THERE ARE 8 PAGES OF QUESTIONS AND 2 PAGES OF APPENDICES, EXCLUDING THIS PAGE.




SEPTEMBER 2014 CONFIDENTIAL

SECTION A (Total: 60 marks)
INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1
(a) List three (3) devices containing microprocessor.
(3 marks)
(b) List three (3) main components in Microprocessor System?
(3 marks)
(© Explain the function of memory in microprocessor based system.
(2 marks)
(d) List and briefly explain two (2) types of memory in microprocessor based system.
(4 marks)
(e) Figure 1 shows the CPU and Memory condition during CPU Execution Cycle. Based
on the figure, answer the following questions.
CPU Memory
$1000 Instruction #1
Control $1001 Instruction #1
$1002 Instruction #2
Instruction Register $1003 Instruction #2
$1004 Instruction #3
Data Registers $1005 Instruction #3
$1006 Empty
$1007 Data#l
$1008 Data#2
$1009 Data#3

Program Counter

$1002

Figure 1: CPU and memory contents during CPU Execution Cycle
i. Explain details on each step of Fetch and Decode cycle on the instruction
that will be executed.
(6 marks)
ii. Briefly explain on the function of CPU.
(2 marks)
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Question 2

CONFIDENTIAL

(@) Fill in the blanks with correct answers for the following questions:

i.  M68000 is capable working with three main data sizes. The .B, .W and .L terms

stand for

and

ii. The function of Condition Code Register is
register consist of 5 bits flags which are

(3 marks)
. This

iii. is reserved for Stack Pointer. In Stack Pointer, it call

put items on to stack and

iv. The function of Address Register is

to take items from stack in

(3 marks)
to

basis.
(4 marks)

(2 marks)

(b) Figure 2 shows the Pin Assignment for M68000 microprocessor. Based on this

figure, answer the following questions:

CLK

FC,
FC,

FC,

Processor Status

6800 Peripheral VMA
Control _
VPA

BERR
System Control RESET

HALT

+5V
Ve Ve
G G
—
D b
D —
D 68000 >
— [
fp—
e —
—_—
—
D —— e —
-—> —
GND GND e

Dy- Data Bus
D15

> A-A;;  Address Bus

*Aqis usedinside Gk

AS

RAW

Tne Asynchronous
uDs

— Bus Control
LDS

DTACK

BR .
__ Bus Arbitration
BG Control
BGACK

IPL,

W Interrupt Control
IPL,
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Figure 2: Pin Assignment for M68000 microprocessor.
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i. Describe the function of CLK pin.

(2 marks)
ii. Explain the function of R/W pin and list all the three states.
(4 marks)
iii. UDS pin in Asynchronous Bus Control, controlling the while
LDS pin controlling the
(2 marks)

Question 3

Convert and perform the arithmetic operation below. You are required to show the

conversion procedure algorithmically.

(@)

(b)

(c)

(d)

(e)

(f)

Convert 44 to binary form.
(2 marks)

Perform below calculation. Prove your answers with binary calculation

representation.
$3A9 + $ 162
(3 marks)
Convert the hexadecimal number $FA to decimal form in representation of:
i. Unsigned Number
il. Signed Number
(4 marks)

By using two’s complement binary arithmetic, perform the following operation.
Note: Your calculations should be in 8-bit format for integer numbers.
$C8 - 66
(6 marks)
Based on your answer in Question 3 (d), state the status of C-bit and Z-bit in
Condition Code Register and justify your answer.
(2 marks)

The Status Register contains of $278C. Show the state of Supervisor Flag, Overflow
Flag and Carry Flag.
(3 marks)
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SECTION B (Total: 40 marks)
INSTRUCTION: Answer TWO (2) questions only
Please use the answer booklet provided.

Question 4

(a) Figure 3 shows the initial values of Address Registers, Data Registers and memory
locations in M68000 microprocessor. Based on the figure, answer the following
guestions.

Initial Values for Address Initial Memory
& Data Registers

A0 = $100101 $100100 $AB
Al = $100106 $100101 $63
A2 = $40040A $100102 $98
$100103 $00
DO = $00006711 $100105 $00
D1 = $2424AADD $100106 $79
D2 =$87876565 | | e
D3 =$00A1B2C3 | | e
$40040A $FF
$40040B $FF
$40040C $FF
$40040D $FF

Figure 3: Initial Values of Address Registers, Data Registers and Memory.

Explain and show the contents of the affected registers or memory address when
each of the following instructions is executed. Each instruction is executed
independently from each other. The initial values of the registers and memory are

the same before each instruction is executed.

i. MOVE . L D1, (A2)

(2 marks)
i. MOVE .B $05(AQ), D2

(2 marks)
iii. ADD.B Do, D3

(2 marks)
iv. MOVE. L $100100, Do

(2 marks)
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(b) Answer the questions based on the following assembly language instruction:

MOVE.W #$98BF, $37(A2,D1.W)

i. List the addressing mode type.
(2 marks)
ii. If A2 contains the value of $00001000 and D1 with $ABCD1111, compute the
effective address and show the contents of affected memory address after the
instruction is executed.
(3 marks)
iil. If that data size for the given instruction has been changed from word to
longword, show the contents of affected memory address after the new
instruction is executed.
(2 marks)
(c) Construct a complete assembly language programs to add these three data $70, $58
and $A2 using byte addition. Calculate the final result after your programs has been
executed.
(5 marks)
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Question 5

(@)

(b)

(c)

(d)

FSD23102 MICROPROCESSOR

Identify the type of addressing mode in each of the following instructions:

. MOVE.B D3, D3

i. MOVE.B D2, (Al)+

i ADD . W $20(A1, D1.W), D6
iv. MOVE. L #$ACAD4569, DO

(4 marks)
If the longword value $9876ABCD is stored in memory beginning at address $9000,
determine the data contents in memory address $9001 and $9003.

(2 marks)
If D1 and D2 contain $12345678 and $11111111 respectively, explain the result of
the following instructions:
i. SUB.W D2, D1
. CMP . W D2, D1

(4 marks)
Construct a complete assembly language programs to copy twelve (12) bytes of
data starting from memory locations $200200 to memory locations starting $300200.
Consider the following assembly language programs for the data contain starting
from memory location $200200 and continue the programs with your answers.

ORG $200200
DC.B  $45,$76,$45,$48,$75
DC.B  $95,$77,$55,$58,$85
DC.B  $85,$86

(20 marks)
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Question 6

(@) Figure 4 shows the assembly language programs with memory address after the

instructions source has been assembled.

00001000
00001000
00001000
00001000
00001000
00001000
00001004
00001008
0000100E
00001010
00001012
00400400
00400400=
00400402

LINE
1 ORG £1000
2 START:
3
=0000ATED 4 NWUM1 EQU SATED
=0000F10C 5 NUM2 EQU S$F10C
303C ATED & MOVE.W #NUM1, DO
323C F10C 7 MOVE.W #NUM2, D1
207C 00400400 g MOVEA.L #$400400, A0
1210 ) MOVE.B (RO}, D1
3010 10 MOVE.W (RO}, DO
11
12 ORG £400400
§4BE 13 DC.W $E4BE
14 END START

Figure 4: Assembly language programs with memory address

Based on Figure 4, answer the following questions:

State the contents of Program Counter before execution of the first
instruction.
(2 mark)
After execution of Line 6 and 7, show the contents that will be stored in DO
and D1.
(2 marks)
Find the memory location where data $64BE has been stored.

(2 marks)
After execution of Line 9 and 10, find the data that will be stored in DO and
D1. Briefly explain on the differences in result obtained.

(3 marks)
Differentiate between the instruction MOVE and MOVEA.

(2 marks)
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(b) Construct an assembly language program to inspect the contents of memory
location $500000. If the contents are lower than 40, multiply the value with 2 and
store the result in memory location $500200. Otherwise, divide it with 2 and store
the result in location $500300.

(10 marks)

END OF QUESTIONS

FSD23102 MICROPROCESSOR
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APPENDIX 1: M68K Datasheet
Opcode |Size | Operand | CCR Effective Address s=source, d=destination, e=gither. i=displacement Dperation Description
BWL sd XKNZVC (Dn | An | (An) | (An)+ | -{An) | (iAn) | (iAnBn) (absW |absL| (iPC)| (iPCRn) | #n
ABCD |B  |DyDx *UrU| g - - - - - = | - |Dyg+ Dg+ X = Dy Add BCD source and eXtend bit to
~{Ay).-(Ax) o I I e - - o - |- [Hbylg + -8y + X -y | destination, BCD result
ADD"  |BWL |s.Dn srrxslalsl s | 5 | 5 | 3 5 5| 5| s s [ |s+0n=>Dn Add binary (ADDI or ADDA is used when
On.d gld[d| d | d | d d d | d] - - |- |Dn+d>d source is #n. Prevent ADDQ with #n.1)
ADDA® | WL|shn |- slefs] s | 3| s 5 s | 5| s 5 3 |s+dn—=>Mn hdd address (W sign-extended to 1)
ADDI® |EWL |#nd rreerld| -] d | d [ d | d d d | d] - - s [#n+ed>d Add immediate to destination
ADDO* |BWL [#nd Frrreldldld| d | d | d d d|d s |#n+d>d Add quick immedistz (#n range: 110 B)
ADDX | EWL|DyDx SRR I3 I [ I - - - - - - Dy + D+ K= Dn Add source and elitend bit to destination
{Ay).-(Ax) - e - [-hy) = {A) + K > A
AND®  |BWL |s.Dn -**00|¢g 5| s | s | s 5 s | s | s s |5 |sANDDn = On Logical AND source to destination
Ond g d| d | d]|d d d | d| - - |- |DnANDd =>d (ANDI is used when source is #n)
ANDI® |BWL |#nd q d| d | d | d d d|d s |#nANDd > d Logical AND immediate to destination
ANDI® B |#n[CR - - - - - - - | - s |#n AND CCR = CCR Logical AND immediate to CCR
ANDI® | W | #n.SR 5 |#n AND SR = SR Logical AND immediate to SR (Privileged)
ASL  |BWL|DxDy g - x Arithmetic shift Dy by Dx bits left/right
1SR #n.Dy al-l-0-1-1-1-1-/- : C:l‘:"]" Arithmetic shift Dy #n bits L/R (#n-|to )
W |d l-ld| d | d e | d | d]d | D= |urithmetic shiftcs | it lei/right (W only)
Boec  |BWR |address’ |[—— - - - - - - - - |if ec true then Branch conditionally (cc table on back)
address > PC (8 or 16-bit = affset to address)
BCHE [B L|Dnd —+—d|-[d| d | d|d d d | d - |MOT(kit number of d) = 7 | Set I with state of specified bit in d then
#nd dl-1d| d | d]4d d d | d s [NOTihit n of )= hitnof d  |invert the hitin d
BCIR [B L|Dnd —*—g|-d| d | d|d d d | d - |NOT(bit number of d) = 7 | Set I with state of specified bit in d then
#nd d d| d | d | d d i |d s |0 = hit number of d clear the bit in d
BRA  [EWF [address” [——— - - - - - - - | - - |address = PC Branch always (8 or 16-hit + offset to addr)
BSET [B L|Ond —*—¢ d| d | d | d d d | d - [NDT( bitnofd) =1 Set I with state of specified bit in d then
#n.d [} d| d | d | d d d | d s || > bitnofd set the bit in d
BSE  [EWF [address |[-——— - - - - - - -1 -0 - - - |PC = -(3P); address = PC | Branch to subrouting (B or 16-hit = offset)
BIST [B L|Dnd e e: -l d| d | d|d d d | d]| d d |- (NOTChitDnofd) =12 Set I with state of specified bitin d
#nd dl-|d| d | d | d d d | d]| d d s |NOT(bit #nofd) = 1 L eave the bit in d unchanged
CHE W |sln —*UUU| g s | s | 3| s 5 s | 5| s 5 s |if Dn<l or On>s then TRAP | Compare Dn with 0 and upper bound [s]
CLR BWL |d -0100|d|-fd| d | d | d d d|d]| - - - |0 =>d Clear destination to zero
CMP*  |BWL|sDn e s | s | s | s 5 s | 5| s s | s |setCCRwithDn-s Compare Dn to source
CMPA® | WL|shn Tt lgle|s| s | 5 | s 5 s | 5| s 5 5 |set CCR with An - s Compare An fo source
CMPI® |BWL |#nd g - d | d | d | d d d|d]| - - s |set CCR withd - #n Compare dastination to #n
CMPM " |BWL | (Ay)+ A+ [ === - -le | - - - - |- - |set CCR with (Ax) - (Ay) Compare (Ax) to (Ay): Increment Ax and Ay
DBce | W |Dnaddres™ | ——— - - |if ee false then { On-1 = Dn | Test condition, decrement and branch
if O <= -1 then addr —PC } | (16-bit = offset to address)
DIVS W |sDn B s | s | 35| s 5 s | 5| s 5 5 |+32hit Dn / =IBhit 5 = 0n |Dn=[ I6-bit remainder. 16-hit quotient ]
oivi N |sDn g s| s | s | s 5 s | s | s 5 s |32hit Dn / IBbit s = Dn On= IG-hit remainder. 16-bit quatient ]
EOR " |BWL|Dnd g d| d | d | d d d|d]| - - |5 (DnXORd = d Logical exchisive OR Dn ta destination
EORI* |BWL |#nd d d| d | d | d d d | d s |#n¥ORd =>d Logical exchisive OR #n to destination
EORI* |B  |#n.CCR - - - - - - - - = |#n ¥OR CCR = CCR Logical exchisive OR #n to CCR
EIRI* | W [#nSR -] - s |#n ¥OR SR = SR Logical exchisive OR #n to SR [Privileged)
EiG L{RxRy |- HE - |register € - register Exchange registers (32-bit only)
EXT WL |Dn -=*00) 4] - - |DnB = DaW | DnW = Dnl |Sign extend (changz Bto W or Wio L)
IEGAL| | |- - - - - -l -] - - - |PC—=-(55P); SR—=>-(S5P)  |Gemerate llegal Instruction exception
IMP [ d q d d|d]| d d - |[Td =P Jump to effective address of destination
J5R [ d d d d|d]| d d |- |PL>-3PTd>PC push PC. jump to subroutine at address d
LEA Lishh  |—— el s H 5 s | s | s H - [Ts = n Load effective address of s to dn
LINK bn#n | - - -l -] - - - |An = -(SP); SP = An; Create local workspace on stack
SP+#n =5 (negative n to allocate space)
LSL BWL | Dx.Dy *x*0* g -]k Logical shift Dy, Dx bits left/right
LR nly al-l-1 - -1 - |- | ° :1‘:"'[:5 Logical shift Dy, #n bits L/R (-1 0 8)
N |d - d|d | d | d d d | d]| - - -0 ©  |Logical shift d 1 bit left/right (W only)
MOVE" |BWL |s.d —**00|e|s|e| e | e | & E e |e| s | Move data from source to destination
WOVE | W |s[CCR =| 3 s | s | s | s 5 s | 5| s 5 s |s > CCR Move source to Condition Code Register
MOVE | W |s3R =|3 s | s | s | s 5 s | 5| s 5 s |5 >R Move source to Status Register (Privlsged)
WIVE | W |3Rd “|d|-|d| d | d|d d d|d]| - - - |3k =>d Move Status Register to destination
MOVE L{USEAn [ -ldl - -1 -1 - - - | - - (SR = &n Move User Stack Pointer to An (Privileged)
An ISP -|s - - - - |An = LSP Move An to User Stack Pointer (Privileged)
BWL sd HKMENCT (Dn | An | (An) | (An)+ | -(An) | (iAn) | (iAnRn) (@b W |abzL| (iPC)| (iPCRn) | &n
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APPENDIX 1: M68K Datasheet (continue)
Opcode | Size | Operand | CCR Effective Address s=source, d=destination, e=gither. i=displacement Operation Description
AWL sd KNZVC (Dn | An | (An) | (dn)e | -(An) | (iAn) | (idnRn) |absW | @bz L| (iPC)| (iPCRn) | £n
MOVEA® | WL|sdn | slefs]| s | s |s 5 s | s | s s |s|s=>hn Move source to An (MOVE s.An use MOVEA)
MOVEM®| WL |Rn-Red |-—— d d | d d d | d - |Registers > d Move specified registers to/from memory
sEn-fin - 5| o3 - 3 5 5 | 5| s 5 - |5 = Registers (W source is sign-extended to | for Rn)
MOVER | WL |Dnfikn) |—— H d - [On = (iAn).{i+Z An)._(i=4 & |Move Dn to/from slternate memory bytes
(i An)Dn d 5 - | (iAn) =» Dn_(i+2 An)._(i=4 A | (Access only even or odd addresses)
MOVED* | L {#nDn -**00 ¢ - - - - - - | - - s |#n=>Dn Move sign extended B-bit #n to Dn
MILE | W |sDn -**00] g s s | 3| s 5 s | 5| s 5 5 | +lBhit 5 * /Bbit Dn = =0n | Multiply signed |6-bit; result: signed 32-hit
MULL | W |sDn —*+00| g s s |3 | s 5 s | 5| s 5 5 |IBhit s * 16hit Dn = Dn Muttiply unsig'd 16-bit; result: unsig'd 32-hit
NBCD |B |d *UU* | d d| d [ d ] d d d | d - |- [0-dg-A=>d Negata BCD with eftend, BCD result
NEG  |EWL |d g d| d | d | d d d | d - |0-d>d Negate destinztion (2's complement)
NEGK |EWL |d xkrs| d| d d d d d | d - |0-d-¥ =4 Negate destination with eXtend
e | | | - - - - - - - |- - | None No operation ocours
NOT  [BWL|d d| d | d | d d d | d - |- [NOT(d) =>d Logical NOT destination (I's complement)
OR* |BWL|sDn s | s |3 | s 5 s | s | s s |57 |sOR0n—=>1Dn Logical OR
Ond d| d | d ]| d d d | d - |- [OnORd=>d (ORI is used when source is #n)
ORI*  |BWL|#nd d| d | d ]| d d d | d 5 |[#n0Rd > d Logical (IR #n to destination
ORI* |B |#n[CCR - - - - - - | - s |#nORCCR = [IR Logical IR #n to CCR
ORI* | W [#nSF - - - - - 5 |#n R SK = SR Logical R #n to SR (Privileged)
PEA L|s 5 s 5 s | s | s s |- |Ts=>-5A) Push effective address of s onto stack
RESET | | |—— - - - - - | Assert RESET Line Issue a hardware RESET (Privileged)
ROL  |EWL | DxDy —**0*| g | e e/ Rotate Dy, Dx bits left/right (without ¥)
ROR #n Dy d - - - - - - |- 5 Rotate Dy, #n hits left/right (#n: 110 8)
W | l-leld |4 e ] d |44 - | Br——=1>¢ |Rotate d -bit lft/right (W oniy
ROKL  |EWL | DDy *=*0~|g - - - - - - - - C_‘E Rotate Dy, Dx bits L/R. X used then updated
ROYR #n.Dy d - -] - - - - | - 5 P Rotate Dy, #n bits left/right (#n:110 8)
N |d - d| d | d | d d i | d ) er—— Rotate destination i-hit left/right (W only)
RTE - -] - - - - | - - |(SP)+ = 3R:(3P)+ = PL  |Return from exception (Privileged)
RTR - |(SP}+ = CCR, (SP)+ = PC |Return from subrouting and restore CCR
RTS - - [(SF} > PC Return from subrouting
SBCO |B  [DyDx *U+U* | g - - | Deg - Dy - X = D Subtract BCO source and eltend bit from
-{Ay).-(Ax) - -l - le | - - - | - - | -(Ax) g - () - ¥ =-{Ax)  [destination. BCD result
Sece (B |4 | d d| d | d | d d d|d - |feistruethenls >d  |[lfectruethendB=11111111
else 03 = d glse d i = oooooo00
STOP #n s====|-|-|-| - | -] - - - | - - | s [#n > SRST0F Move #n to SR, stop processor (Privileged)
SR |BWL|s.Dn AR -0 - - T O -+ 5 s | s | s 5 |57 |Dn-5=Dn Subtract binary (SUBI or SUBQ used when
Dn.d efd|d| d | d | d d i | d - - |d-On=>4d source is #n. Prevent SUBD with #n 1)
SUBA® | WL|shn | — slefs]| s |3 | s 5 s | 5| s 5 5 |An-5 3 kn Subtract address (W sign-edended to 1)
SURI" |BWL | #nd rrrrld|-fd] d | d ] d d d | d s [d-#n=>d Subtract mmediate from destination
SURD* |BWL | #n.d =erxsd|dld| 4 | d | d d d | d s |d-#n=>d Subtract quick immediate (#n range: | o 8)
SUBX  |EWL | DyDx il -3 I I - - - - - - | De-Dy-X—=Dx Subtract source and eftend bit from
-(Ay).-(Aw) - [ - |-(Ax) - -Ay) - X > - [destingtion
SWAP | W |Dn -**00 ¢ - - - - - - | - - | hits[3tI6] <~ —»hits[15:0]  |Exchange the 16-hit halves of Dn
TS |B |d -**00]| ¢ d| d | d | d d d|d - |testd—>COR: | hitTofd [N and 7 set to reflect d, bit? of d set tnl
TRAP | - - - - - - - |- 5 |PC=>-(33P)SR—=>-(35F);  |Push PC and SR, PC set by vector table #n
(vector table entry) = PL |(#n range: 0 to15)
L N - - - - - - |- - |If Vthen TRAP £7 If overflow, execute an Dverflow TRAP
15T |GWL |d 00 g|-]d| d [ d | d d i |d - |testd = CCR N and 7 set to reflect destination
LINLK [ Sldl - -] -] - - - - - - | - [An = 5P (EP)+ = dn Remove local workspace from stack
BWL sd KNZVC (Dn | An | (An) | (hn)e | -(An) | (iAn) | (idnRn) [absW | @bz L| (iPC)| (iPCRn) | #n
Condition Tests (+ OR. ! NOT. @ YOR: * Unsigned. * Alternate cc ) An  Address register (I6/32-bit, n=0-T)  SSP Supervisor Stack Pointer (32-bit)
or Condition Test | cc | Condition Test On  Dataregister (8/16/32-bit.n=0-T)  USP User Stack Pointer (32-bit)
T true 1 VC | overflow clzaar |V Rn any dats or address register SP  Active Stack Pointer (same as AT)
F Talse 0 VS | overflow set v s  Source, d Destination PC Program Counter (24-bit)
e Higher than NC+0) | PL| plus T e Either source or destination SR Status Register (15-bit)
15 lowerorsame |C+2 | Ml | minus N #n |":""EdiatE data, i Displacement | CCR Condition Code Register (lower B-bits of SR)
HS*, CC* | higher or same | IC GE | greater or equal | (N & V) 6o E'"a'"'f Coded Decimal Nregative. Z zero. V overflow. € carry X extend
[0°. C5* | lower than [ [T Ness than Wan 1T Effective address * sat according to operation's result = set directly
NE ot equa 1 BT | greater than [ [N@ V) 11| Long only. all others are byte only - not affected. Deleared. 1set, Uundsfined
e T [ [kssoreqel 0601 Assemblercalulates ofset
— f Branch sizes: .B or .S -I78 to +127 bytes, W or .L -32768 to +32767 bytes

Revised by Peter Csaszar, Lawrence Tech University — 2004-2006 Assembler automatically uses A, | Dor M form if possible. Use #n.L to prevent Duick optimization

| Distributed under the GNU general public use license.

FSD23102 MICROPROCESSOR 10



