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PART A

Ql (a)

(c)

(d)

Q2

(b)

8EX32003 tBEE3233

Stack is one of the basic features in all modern computers. List down and

explain the features and functions of stack in PICl6F84A'
(4 marks)

Employ a sequence of instnrctions that will cause the changes of value in the

stack on PICI6F84A.
(3 marks)

Explain how conditional program jumps are implemented in the PIC MCU.
(4 marks)

Draw a block diagram of the circuit with a keypad, 7-segment display (active

high), PICI6F84A and a suitable decoder. The block diagram must have

complete indicating of the main components and signals in the system.
(9 marks)

(a) Consider the following program segment written in Easy 68K assembly

language:

INPUT DC.B %OIOIOOI I
MOVE.B INPUT,DO
BCLR #7,D0
MOVE.B DO,DI
MOVEQ #0,D2
MOVEQ #0,D3

LOOP LSR.B #I,Dl
ADDX.B D3,D2
TST.B DI
BNE.S LOOP
BTST #0,D2
BEQ CLEANUP
BSET #7,D0

(i) Determine value in D0, Dl, D2 and D3 after instruction code

BTST#0.D2.
(8 marks)

(iD Identify the value in D0 after the above program is executed.
(2 marks)
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O) Below is a program segment written in Easy 68K assembly language. Assume

value in D0: $ 0005 3F02 and Dl = $ FFFF 0110

oRG $1000
ADD.L #DATA,DO
MOVE.W DATA,DI

oRG $2000
DATA DC.B $OA, $EE, $83, $82

DC.B $0A, $EE, $30, $00

(i) show the value in D0 after the instruction ADD.L #DATA,D0 is

executed.
(2 marks)

(ii) Trace the value in Dl after the instruction MoVE.w DATA,DI is

executed.
(2 marks)

(c) Consider the following progftrm segrnent:

MOVE.L #NUMBER,DO
DryU #3,D0

(D Determine the value of D0 after insfuction executed if NUMBER
EQU $s0005s33.

(3 marks)

(ii) Identifu the value of D0 after instruction executed if NUMBER EQU

$00010000.
(3 marks)
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PART B

Q3 (a) By referring ASCII table in Figure Q3, the ASCII code for the letters 6E' 6N'

and 'D' are to be transmiued using asynchronous serial protocol at 9600 baud

with eight data bits, no parity frame with one stop bit (logic high) and start bit
(logic low).

(i) Determine the value of data transmission for letters "END".
(3 marks)

(ii) Calculate the duration of stop bit 'T' and the morimum character that

can be send in one second if tansmission speed is 9600 baud.
(2 marks)

(iii) Produce a waveform, which showing what you would see if an

oscilloscope were monitoring during transmission process.
(6 marks)

(b) Below is a segment of code written in PIC16F84 assembly language:

movlw d'20'
movwf h'3F'

LOOPI movlw d'250'
LOOP2 addlw -1

btfss STATUS,Z
goto LOOP2
decf h'3F',f
btfss STATUS,Z
goto LOOPI
sleep

(i) Explain what this routine does'
(3 marks)

(ii) Determine the execution time of the complete program segment,

assuming a crock rate of 4 MHz. 
(4 marks)

(iii) Modif the program so that the execution time is now approximately

0.1 second with a 4MHz clock.
(2 marks)

4



Q4

Qs

(b)

(c)

BEX32003 /BF.F.3233

PICl6F84 based microcontroller is to be designed with eight LEDs and two
switches to executes the following task:

If switch 1 (SWl) is closed, then all LEDs should blink ON/OFF with delay.

If switch 2 (SW2) is closed, then LEDs should count up in binary format.

If both switches are closed, then the priority is given to s\ilitch I (SWl).
The program should check the switches continuously.

(a) Based on the given specification draw the diagram to show the switches and

the LEDs should be connected.
(5 marks)

Construct the system by using a flowchart.
(5 marks)

Produce a complete program to implement the application based on your

flowchart in Qao). Your program must be as compact as possible.
(10 marks)

(a) Determine the values of the X, N, Z,Y wtdC flags after each of the following

instructions is executed independently. Assume the flags are all zero and the

register contents are as shown immediately prior to executing each instruction'

register contents memory contents:
(D0): $FFFFFFFF ($10000.W) : $1234
(Dl): $0oo0lo00 ($10010.W): $31D0

(A0): $0o0l0o1o ($10020.W): $0O0R

(Al): $00010020 ($10030.w) : sr234
(A3): $00010030

Instruction: X N Z V C

CMP.B $10000,D0
CMPA.W DI,AO
cMPr.w #$1234,(40)
CMPM.B (A1)+,(A3F

(6 marks)



(b)

BEX32003 lBEE3233

Design a partial address decoder for a 68000 based system that contains of

2MB of EPROM at a starting address $00 0000 using 512Kx8 chips

2MB of RAM at a starting address $10 0000 using 256Kx8 chips

64KB VO space starting at $FF0000.

(i) Create the fullmemory table showing the address mnge and all the

address lines for the devices above' 
(7 marks)

(ii) Draw the full memory address decoder circuit showing all devices and

decoder.
(7 marks)

Figure e6 shows the MC68000's assembly program written in EASY68K simulation

software for stack. Answer the following questions.

(a) Draw the memory map which consist of main program, subroutines and stack'
(6 marks)

Q6

Q7

(b)

(c)

(d)

(e) By using memory map, illustrate the value of stack after command jump to

,.rb.orrti* (JSR) and after return from subroutine (RTS) in right order.
(8 marks)

The Angfy Bird games need some modification. As a programming engineer you

need to add ,o111J function in Angry Bird games. The function you need to add is "Sit-

down'o and..stand-fJp". The value $Afulq.rqrAAA is data for "sit-down" and

$55555555 is data for Stand-UP".

(a) To write a progftlm you have to assume that the firnction of Sit-Down and

Stand-Up is toggle function for Data Register. In this program you are not

allow to use mnemonic NOT. Write a MC68000's assembly program to

Describe why label of ABC is assigned with value 50'

Identiff the value of memory to stop the program'

Predict the value of stack pointer before command JSR SUB l.

toggle Data Register for 1000 times.

Design a flowchart based on progftrms Q7(a).

(2 marks)

(2 marks)

(2 marks)

(12 marks)

(8 marks)

5
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FIGURE 3: ASCII Table

0 @ P p

1 A a a q

2 B R b ri
3 c S c si
4 D T d t
5 E U e u

6 F V f
7 G W g w

I H X h X

g I Y I v
J 7 j 7

K t lki. {
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FINAL EXAMINATION

SEMESTER/SESSION : ll/20ll /2012
COURSE : MICROPROCESSORAND

MICROCONTROLLER

PROGRAM: BEE
COURSE CODE: BEX 32003t8883233

00001000 Starting Address
Assembfer used: EASy68K Editor/Assembler v5.3.3
Created On: 7I/9/2011' 1:16:43 PM

00000000

00 000000
00000000
000 00000
0 0000000
0000 0 000

2
J

4

6

* Drnnr:m! !vY!srrr

* Wrj-tten by :
* Date :
* Description:
*--------

0000 1 00 0

00 0 01000
0000 1 0 00
0 0 0 01004
0 000100 6

0000100c
00001008
0000 1 014
0000 10 1 8

00 001018
0000 10 18
0 0 0 0101A
0000 10 1c
00 0 0l-022
0000 102 4

0000102 6

0000 102 6
0 0 00102 6

0000 1 02 I
0000102A
0000 1 02c
0000102c
0000 1 02E
0000 10 30
0000 1 03 6
0000 1038
0000103A
0000103A
0000103c
0000 104 0
00001042
0000 10 4 4

000010 4 4

0 0 0 010A8
0 0 0 010A8
000010A8

3E7C 10A8
4E7L
4EB9 00001018
481L
4EB9 00001026
4E12 2700

4E1T
4E1I
4EB9 0000102c
4E7I
4E7 5

481L
4E'7I
487 5

4871,
4E'7I
4EB9 0000103A
4E'II
481 5

4E7L
4EB8 l.026
4F,1L
487 5

7 ORG

I
9 START: MOVEA

10 NOP

11 JSR
1-2 RET_1: NOP

13 JSR
14 RET-2 STOP

15
lb
77 SUB_1: NOP

18 NOP

19 JSR
20 RET_3: NOP

2I RTS
zz
ZJ
24 SUB_2: NOP

25 NOP

26 RTS
2'l
28 SUB_3: NOP

29 NOP

30 JSR
31 RET-4 NOP

32 RTS
?3
34 SUB_4: NOP

35 JSR
36 RET_5 NOP

3'I RTS

38
39 ABC: DS.W
40
4I STACK: EQU "
42 END

FIGI]RE 06

$1000

#srAcK, sP

SUB_1

SUB_2
+$2700

SUB 3

SUB-4

SUB-2

q,n

$ 1000
:000010A8
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FINAL EXAMINATION

SEMESTER/SESSION : l[l2}ll2}lz PROGRAM: BEE

coURsE : MICROPROCESSORAND COURSE CODE: BEX 32OO3IBEE3233

MICROCONTROLLER

Special tr'unction Register (SFR) File Summary for PIC16F84A

tr
Legend'* t;ltnown. impteminted, read as U', q = value depends on conditbn

Note l: The upper byte of the program counter b not direc8 accessible. PCLATH as a sbve teg6br lcr PCcl2 8>' The conlents

of pcLATH can be tansfetred to the upper byte sf the program counter, but tie contents sf PC<12'3> are never trans-

lened to PCLATH
2: The Td anrt Fd siatus bits in the STATUS register are not afrected bY a MCLR Reset'

3: Other {rxn p(nrcHjpt RESETS indude: extemal RESET through MCLR and ihe Watcltdog Timer Reset'

it: Ofl any device RESEI these prns are configured as inputs'

5: This b tfp vdue that will be in the port ouFut btch

Addr Name Bit 7 Bir 6 Bil5 Blr 4 Bil3 Bft2 Bit I Bat 0
Value on
Poweron

RE$ET

Details
on pooe

Banlt t
00h INDF Jses connnts of FSR to address Data Memory (not a physlcal regbter) 11

01h rMRO 3{it Real-Time cbckjcountel :oooc :oocr 20

02h PCL .o* Oruer I bls of the Program Counter (PC) o00D 0000 11

03h STATUSE} IRP RPI RPO TO PD z DC c O0O1 lFG I

04h =sR Indrect Data lr{ernory Address PoinEr 0 ffix :cno( 11

35h rgplp,lrl

PORTB6

R44ITOCKI RA3 RA2 RA1 RAO - -x lclooc t6

R87 RB6 RB5 R84 RB3 RB2 RB1 RBO/INT toooc :cpo( t8
06h

D?h Uninp$nented bcalim, read s'0'
08h EEDATA EEPROM Data RegisEr x:oot :cloo( 13,14

09h EEADR EEPROM Mdress Register rooctc lclo(]( 13.14

0Ah PCLATH Wrie gufer fo. upper 5 bib of the PC{l} ---0 0000 11

0Bh INTCON GIE EEIE TOIE INTE RBIE TOIF IilTF RBIF 0000 0O(}x 10

Brnf
Deta i'emory (not a ph!6ical regbter) 11

81h CPTION_REG RBPU INTEOG T0cs TOSE PSA PS2 PS1 PSO 11.11 1111 I

82h PCL ;owonter I bits of Program Counter {PC} 0000 0000 11

83h STATUS 12' IRP RPI RPO TO PD z DC c O0O1 t:ooc I

84h :sR Indrect data memofy address pointer 0 tocroc :clclo( 11

85h rRISA PORTA Bata DifecfFn Register ---1 1111 16

86h t'RlsB PORTB Data Directbn Reqister 1111 1111 18

87h Unhnpbmefited bcation, lead as'0'

88h EECONl EEIF WRERR WREN WR RD -0 xOoO 13

EEPROM Contrd Register 2 (not a physical regEter) 14
89h EECONz

0Ah PCLATH Wrib bufierhr upper 5 bib of Ute rcll) -0 0000 11

0Bh INTCON GIE EEIE TOIE INTE RBlE TOIF INTF RBIF O0O0 0O0x 10
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FINAL EXAMINATION

SEMESTER/SESSION : Ill20lll20l2 PROGRAM: BEE

COURSE : MICROPROCESSORAND COURSE CODE: BEX 32003t8883233
MICROCONTROLLER

STATUS Register of PICI6F84A

RMl-0 RvW{ RM/4 R-1 R-l FtflV-x FIM/-x RUW-x

rnp -f nPr I nPo I ro- PD z DC c
bft 7 bit 0

blt 7S Unimpementerl: Maintiain as'o'

bit 5 RP0: Register Bank sebct ttts (used for rlirect adlressirE)
or=Banltl(8Oh-FFh)
oo=Banlt0(OOh-7Fh)

bit 4 TO: Time-out tit
t = Afier poner-up, cr,RnDT instruction, or sr,EEP instruction
o = A WDT tirne+ut occuned

bit 3 PD: Porrer{own bit
t = Afier power-up or by the ql.Rnur instruction
o = By execution of the SLEEP instruction

bit2 ZZerobtt
r = The resJt of an arithrnetic or logic operation is zero

o = The resdt of an arithnretic or logic operatim is not zero

bit 1 DC: Dtgit carrymonov bit (ADDI{F, ADDLh, sttBrJ{, suBnP insfuctions) (forbonow, tfE polarity

is reversed)
1 = A carry+ut frorn the 4th lwy order bit of the result ocruned
o = No carryoutfrom the 4th hw orcler bit of the result

bit 0 C: CanyrUonow bit (ernrr., ADDLtf , sUBLw, suBrF instructbns) (for Oon-, the potarity b
reversed)
1 = A carry-out frorn the lvlost Significant bit of the resdt occlnecl
o = No carryout from the Most Slgnificant bit of the result occrred

Note: A subtractinn is executed by addirg the two's cunplement of the secmd operand-

For rotate (RRF, Rr,F) insfuclions, thb bit is loaded wrth either tte high or lou/ orcler

trit of the source register.

10
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SEMESTEWSESSION
COURSE
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PROGRAM: BEE
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OPTION Register of PIC16F84A lPICI6CTI

R,4/1/-1 R/W-1 Rl/w-1 R/W-1 Rvw-1 Ryw-l Fvw-1 RYW-1

bit 7

nePU: PORTB Pull-r.P Enable bit

r = PORTB pull-ups are disabled
o = PORTB pull-ups are enabled by indivldual port latch \rillues

INTEDG. Intemrpt Eclge Select trit

r = Intem.pt on dsing edge of RB0INT pln

o = lntemrPt on falling edge of RBUINT ptn

T0CS: TMRO Cloclc Source Select bit

r = Tramilion on Rlsl/T0Ct( Ptn

o = lnternalinstructbn cyde clocK (CLKOUT)

T0SE:TMRo Source Edge Slect tlit

r = Incrernent on higfFto-low transilion on FWI/TOCK| pin

o = lncrernenton low-toJrigh fansition on RA*[/TOCK| 6Xn

PSA: Prescaler Assignrnent bit

r = Prescabr b assi{Ied to the WDT
0 = Prescabr b assiged to the Timer0 rnodule

PS2:PS0: Prescaler Rate select bits

Bit \hlue TMRO Rate WDT Rate

bit 0

ttt 7

bit 6

brt 5

bit 4

bit 3

rfi 2-0

o0D
o01
010
01L
100
10t
110
111

'. 'l
'.2
'.4
:8
:16
:32
:M
'.128

RBPU INTEDG T(rcS TOSE PSA P52 PS1 PSO

1l
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MICROPROCESSORAND COURSE CODE: BEX 32OO3IBEE3233

MICROCONTROLLER

Rrw4

INTCON Register of PIC16F84A

Fvw-o R/w-0 Rlw{ R/w4 R/W{ Riw4 FlfiV-x

GIE EEIE TOIE INTE RBIE TOIF INTF RBIF

ut7

GIE: Global InterntPt Enab{e tit
r = Enahles all unmaslted interupb
o = Dsabbs allintemrpts

EEIE: EE WTite Complete lnternpt Enable bit

r = Enabhs the EE Write Complete intemtpb
o = Clisables the EE Wnte Complete intemtpt

T0lE:TMR0 Overflow lntemtpt Enable bit

r = Enabbs the TMRO interupt
o = Elisables U|e TMRo interrupt

INTE: RBOJINT Extemd Interupt Enabfe bit

r = Enablas the RB0/|NT external intemlpt
o = Elisables the RBollNT external intenupt

RBIE: RB Port Clnnge lntenupt Enable bit

r = Enablesthe RB port dtatge interupl
o = Dtsables tf|e RB port ctnnge interrupt

T0lF: TMR0 Overllorv Interupt Flag bit

r = TMRO regisier has overflored (must be cleared in softrare)
o = TMR0 register dkt not overflouv

INTF. RHIIINT Externallntemlpt Fhg ttit

1 = Ttle RB0ilNT extenral intemrpt occuned (must be cleared in sofiware)

o = The RBUINT external intemtpt did not occur

RBIF: RB Port Chmge InterruPt Flag Ht

r = At teasl one of the RB7:RB4 pim changed stete (must be dearecl in softrare)

o = None of tlre RB7:RM pins have changed sbte

bit 0

bn7

hit 6

bit 5

bit 4

b{t 3

llit 2

bit 1

trit 0

t2
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MICROCONTROLLER

PROGRAM: BEE
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PIC16F84A Instruction Set Summary

BYTE-ORIENTED FILE REGISTER OPERATIONS

1.2

1.2

2

t_2

1.2
1,2,3
1.2

1,2,3
1.2

1.2

1.2

t.2
1.2

t.2
1.2

oo 0111 dfff ffff
oo 0101 dfff ffff
oo 0001 lfff ffff
OO 0001 o:o(x xrcr(x

oo 1oo1 dfff. ffff
oo 0011 dfff ffff
oo 1011 dfff fftf
oo 1010 dfff ffff
oo 1111 dfff ffff
oo 0100 dfff ffff
oo 1oo0 dfff tfff
oo 0000 lfff ffff
OO 0000 O:('co 0000
oo 1101 dfff ffff
oo 1100 dfff ftff
oo 00t o dfff ffff
oo 1110 dfff f.fff
oo o11o dff f f.fff

c.Dc,z
z
z
z
z
z

z

z
z

c
c

c.Dc,z

z

Add W and f
AND W wtth f
Clear f
Clear W
Complement f
Decrement f
Decrement f, SkiP if 0
lncrement f
Increment f, SkiP tf 0
lndusrve OR W wih f
Move f
Move W to f
No Operaton
Rotate Left f through Carry
Rotate Right f through Carry
Subtract W from f
Swap nibbles in f
Exclusive OR W with f

ADDWF f, d
ANDWF f, d

CLRF T

CLRt'V

coMF f. d

DECF f, d
DECFSZ f, d
|NCF f, d

INCFSZ f. d
lORl/VF f, d
MOVF td
MOVWF f
NOP
RLF f, d
RRF f, d
SUBWF f, d
SWAPF f, d

xoRwF f. d

BITORIEHTED FILE REGISTER OPERANOilS

01 oobb bfff ffff
01 olbb bfff ffff
01 10bb bfff ffff
01 1lbb bfff fffl

Bil Cbar f
Bil Set f
Bit Test f, Sk[ if Clear
Bit Test f. Skb if Set

BCF f, b
BSF f, b
BTFSC f, b
BTFSS f, b

LITERAL AND CONTROL OPERATIONS

c.Dc,z
z

E,FE'

z

M,FD
c.Dc.z

z

11 111x klkk kkkk
11 1oo1 kHck kkkk
10 okkk kkkk khkk
oo 0000 0110 0100
10 lkkk klkk kkkk
11 1000 klkk kkhk
11 o0s. kkkk kkkk
oo 0000 0000 1001
11 ols. klkk k}}l
oo 0000 0000 1000
oo 0000 0110 0011
11 110x kkkk khkk
11 1010 hld* kkkk

Add literal and W
AND literal wlh ltt
Call subroutine
Clear Watchdog 11mer

Go to address
lndusrve OR literal with W
Move lileral to \tV

Retum from nterruPt
Retum with lileral in W

Retum from Subrouttne

Go into standby mode
Subtract lr{ from literal

Exclusive OR lteral wtth fl

ADDLW
ANDLW
CALL
CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW
RETURN
SLEEP
SUBLW
XORLW

h

k
k

k
k
k

k

-
k
k

t3
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SEMESTER/SESSION : lll2}lll2}r2 PROGRAM: BEE

coURSE : MICROPROCESSOR AND COURSE CODE : BEX 32OO3IBEE3233

MICROCONTROLLER

Data Transfer Instruction MC68000

Compare and Test MC68000 Instruction

Irlnemnic Ile:ming TlDe Olrcrantl libe Olnration*

tvluVE

MOVEM

LEA

EXG

SWAP

CLR

Move

Move muhiple

Load eftctive
address

Exchange

Swap

Clear

MOVE EAS. EAd
MO1rE EACCR
MOVE EA'SR
MOVE SN. EA
MO1rE USP,An
MOVE AqUSP
MOVEA EAAfi
MOVEQ *ffi,Dn

MO1rEM Reg [st,EA
MO1rEM EdReg-list

LEA EA'An

ffiG HaRy

SWAP Dn

CLR EA

16,32
8

l6

32

t6,32
t

t6,32
t6,32

32

l6

E, t6,32

l6
32

(EA*)+ EAd
(EA)+ CcR
(sA)-+ SR
SR+ EA
USP +An
Aa+USP
(EA)-+ An
{ffi.+Dn

Reg-[st --r EA
(EA) -+ Retlist

EA -+An

Rx<+ Ry

Dn3l:16 <+ Dn15:0

0+EA

Dlnermnit hleaning Tlre Olnrnnd Size Olnratiou

CMP

TST

Compare

Test

CMP EADn
CMPA EA,AI
CMPI #}OAEEA
CMPM (Ay)*,(AY)*

TST EA

8, 16,32,
16.32

8, 16,32
E, 16,3?,

8, 16,32

N,Z,V,C
N,ZV,C
N,Z,V,C
N,4 V, C

N,Z,V,C

t4
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SEMESTER/SESSION : WzOllDOl2 PROGRAM: BEE

COURSE : MICROPROCESSORAND COURSE CODE: BEX 32OO3IBEE3233

MICROCONTROLLER

Logical MC68000 Instruction

Bit Manipulation MC68000 Instruction

I\Inermnic hleaniry TJ?e Operand $ize Operation

AN

OR

EOR

NOT

D Logical AND

Logical OR

Logical
exclusive-OR

Logical }IOT

AND EdlDn
AND Dtt EA
ANDI #JOO(,EA
ANDI #JOCX,CCR
ANDI #TOO(,SR

OR EADn
OR D&EA
ORI *EOOLEA
oRI iiIOOLCCR
ORI #JOO(,SR

EOR DrlEA
EORI #)OA(,EA
EORI #)OO(,CCR
EORI #)OA(.SR

NOT EA

E,16,32
8,16,32
E, 16,32

I
16

E,16,32
8,16,32
8, 16,32

E

16

E, 16,32,
8,16,32

E

16

E,16,32

(EA) Dn + Dn
Dn-(EA) + EA
#)Cfi (EA) + EA
#)O(X.CCR+CCR
#)O(X.SR+SR

(EA)+Dn+Dn
Da+(EA)+EA
#)frX+(EA)+EA
#lO(X+ CCR+ CCR

#)Ofi + SR -+ SR

Dn O (EA) -+ EA
#)OC{@(EA) + EA
#)Ofi @ CCR -+ CCR

#)CfiO SR+ SR

(ET) -+EA

l\Inemonic I\Ieaniqg TITe Operand Size Olnradon

BTST

BSET

BCLR

BCHG

Test a bfi

Test a bit and
set

Test a bit and
clear

Test a bit and

chanse

BTST #)OO(,EA
BTST Dr,EA

BSET #W\EL
BSET D4EA

BCLR *DOCEEA
BCLR Dn EA

BCHG #M.,EA
BCHG D+EA

8,32
8,32

8,32
8.3?,

8,32
E,32

g, 32

8,32

U, bt +Z

mbit+z
I -+ EAbit

ffibh+Z
0+ EAbit

E/-brt+Z
il bir+ EAbit
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BEX32003 lBEE3233

FINAL EXAMINATION

SEMESTER/SESSION : rr/2}rr/2012 PROGRAM: BEE

CoURSE : MICROPROCESSORAND COURSE CODE: BEX 32003/8EE3233

MICROCONTROLLER

Rotate MC68000 Instruction

Bcc Instruction

Illmmnic ItleanirE TIpe Ope,rand Siz,e Olnration

ROL

ROR

ROXL

RO)(R

Rotate lelt

Rotate riglrt

Rotate left
through extend

Rotate riglrt
through extend

ROL tffOO(,Dy
ROL DaDy
ROL EA

ROR #lOO(,Dy
ROR DaDy
ROR EA

ROXL #)oO(Dy
ROXL DnDI
ROXL EA

R0xR #OO(Dy
ROXR Dx,Dy
ROXR EA

8, L6,32
8, t6,32
8, L6,32

8, 16,32
8,16,32
8, 16,32

8, 16,32
8, L6,32
8,16,32

8,16,32
8, 16,32
8,16,32

lnstruction Meaning Arithmetic If the test is true

BEQ EQual tozero U z:1
BNE Not Equal to zero U z:0
BMI VIinus U N:1

BPL llus U N:0

BCS/LO larry Set/LOwer U c:l
BCC/HS larrv Clear/Higher or Sarne U c:0

BVS rVerflow Set S v:l
BVC lVerflow Clear S v:0
BGT ireaTer than S Z+CNeV):0

BLT -ess Than S NeV:l
BGE 3reater than or Equal S NOV:0

BLE Less than or Equal S Z+(NOV):0

BHI Fligher U C+Z:0

BLS -ower than or Same U C*Z:7
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