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ZAT 281/4 - Pengantar Mikropemproses

Masa : 3 jam 
Sfla pastikzm bahawa kertas pepefiksaan mi mengandungi TUJUH BELAS muka sumt yang bercetak
sebelum anda memulakan peperiksaan ini

Jawab kesemua LIMA soalan. Kesemuanya wajib dijawab dalam Bahasa Malaysia Kesemua jawapan
mestilah ditulis diruang yang disediakan dalzm kertas soalan ini Ringkasan aIahan dan masa

pelaksanaanbeberapa arahan mikropemproses 68000 disediakan di Lampiran A sebagai rujukan.

1. Rajah 1 merupakm suatu atmrcazca bahasa penghimpunan sistem mikropemproses 68000 yang
dflaksanakan kepada sistem mikropemproses di makmal fizik gunazm USM, dengan pot input
mempakan 8-bit suis dan pot output pula mempakan 8—bit LED. 
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Secara ringkas terangkan apakah yang djlaksanakan oleh aturcara tersebut?

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................
(20/ 1 00)

Nyatakan lokasi permulaan ingatan RAM di mama aturcara tersebut ditulis.

lllllll
(10/100)

Nyatakan lokasi alamat suis input.

(1 0/100)
Nyatakan lokasi alzmat LED output

(1 O/ 1 00)

Apakah yang akan dilaksanakan oleh aturcara sekiranya arahan E ditukar kepada
BNE MULA ;arahan E? \

..........................................................................................................................

..........................................................................................................................
...........................................................................................................................
..........................................................................................................................
..........................................................................................................................

(10/100)
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f) Sekzixanya keadaan suis output pada keadaan yang dimnjukkan dalam Rajah 2 nyatakafl
kandungan di alamat DATA 2 apabfla atuxcara tersebut dflaksanakan,
(kawasan berlorek (l) menandakankeadaan suis berkenaan) 

D7 D6 D5 D4 D3 02

Fuqdhz
(10/10m

g) Sekiranya keadaan suis output pada keadaan yang ditunjukkan dalam Rajah 3 nyatakan
kandungan di alamat DATA 2 apabila arurcara tersebut dilzksanakan,
(kawasan berlorek (-) menandakan keadaan suis berkenaan) 

D7 D6 DS D4 D3 DZ D1 DO

IhfiahiS
(10/1om

h) Ubahsuai aturcara dahm Rajah 1, supaya semua LED dmyalakan apabila suis D7 pada
keadaan ‘ON’. Tuliskan aturcara lengkap untuk perlaksanaan keadaan tersebut.

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................
................................................................................................................

.................................................................................................................................
(20/10@
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2. Rajah 4 menunjukkan litar sistem mikropemproses dengan ingatan RAM, EPROM, SKIS, danLED yang di antaramukakan dengan mikropemproses pada suatu lokasi alamat yangdinyahkodkan oleh penyahkod 74LS138. Berdasarkan Rajah 4 tersebut selesaikan persoalanberikut:

3)

b)

d)

h)

8212 ingatan yang boleh dibetikan oleh mikropemproses68000 ialah

................................................................................................

..........................................................
(10/100)

Bilangan bIok ingatan yang dinyahkodkanoleh penyahkod 74L8138 ialah

(1 0/100)
Saiz sefiap blok ingatan ialah

(10/ 100)
Jumlah keseluruhan ingatan EPROM rnikropemproses tersebut ialah

(10/100)
Ingatan EPROM tersebut dikatakan terpanml. Bilangan pantulannya ialah

(1 0/ 100)
Jumlah keseluruhan ingatan RAM mikropemproses tersebut izlah

‘

(10/ 100)

Lokasi alamat ingatan RAM ialah

(10/ 100)
Lbkasi alamat SUIS dam LED ialah

...5/-39



D7—DO

 
    
 

 

SUIS LED

  
   

   
 

A2

-—

A20

‘-

 

    
  

   
 

    
 

  
  

  
Y1 Y0  

   
    12

 

 

 

(O

'0D

  
       .-....y.o.......\a.-.-.........n.............;.--.........u............o....z

  
40

Rajah

4

[ZAT 281]

...6/-



Attncara dalam Rajah 5 mempakan
mikropemprosesboleh mgcagRL __Pin FCO—FCZ, A1—A23, AS, UDS, LDS, R/W, DTACK,

-6—
[ZAT 281]

i) Tunjukkan bahawa ingamn EPROM boleh dicapai pada ingatan 300000000 hingga
$00003FFF

-------------------------------------------------------------------------------------------

tersebut disambungkan kepada

MdanLEDdiEotou

(20/100) 
 

  tersebut.

l at

2 00A00007 PBDDR EQU $A00007 ;lokasi penentu arah pot B3 00A00013 PBDR EQU $AOOOl3 ;lokasi pot B4 00400400 ORG $400400 ;alamat aturcara disimpan5 00400400 l3FCOOFF MOVE.B #SFF,PBDDR ;set pot B sebagai pot output00400404 00A00007
6 00400408 103COOBA MOVE.B #SBA,DO ;muatkan byte SBA ke DO7 0040040C lBCOOOAO ULANG MOVE.B DO,PBDR :hantar byte SBA ke pot output00400410 0013
8 00400412 4EF90040 JMP ULANG ;ulang selama—lamanya00400416 040C
9 00400418 END

Ra1ah 5

Terangkankeadaan demi keadaan kitaran baca sistern mflqopempro§es 68000.

‘fail listing’ suat'u aturcara untuk menguji samada sistem
tput sistem mikropemproses tersebut
dan D0—D15 sistem mikropemproses

penganalisis logik bagi mengznalisis pelaksanaan arahan ujian

............................................................................................................

..........................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

41
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oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.............................................................................................................
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.............................................................................................................
(30/100

b) Kirakan bilangan kitaxan jam yang diperlukanuntuk melaksanakan arahan 7 dan amhan 8.

............................................................................................................

......................................................................................................
(10/100

c) Sekiranya frekuensi jam sistem mikropemprosesialah 10 MHz, kirakan masa yang
diperlukan untuk melaksanakan arahan 7 dan arahan 8.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(10/100;

d) Termgkzm bagaimana satu kitaxan isyarat logik pelaksanaanarahan 7 dan arahan 8 yang
pegun dihasflkan di skrin penganalisis logik.

............................................................................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

............................................................................................................

............................................................................................................
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

............................................................................................................
(10/100

.18/
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f) Lakarkan kimran isyarat logik yang mungkin diperhatikan di sktin penganalisis logikdengan melengkapkan kitaran logik dalam Rajah 6.

T1 .T? T0 T4 T0 T0 .T7 T8 T11 T10 T11 T12 T13 T14 T151T1s T17 T15 T19 T20 T21 T22 T23 T24 T25 T26 T27 T28 CLK‘.” .,:::;:;.:.1com
(30/100)

Aturcaxa dalam Rajah 7, melibatkan pangflan subrutin dan arahan LINK. Berdasarkan aturcaratersebut selesaikan persoalan yang berikut.

a) Nyatakan kandungan D1 dan D2 sebajk sahaja sebelum aturcara mencabang ke subrutin.
Kandungan D1 ialah ....................................................................................
dan kandungan D2 ialah .................................................................................

(10/100)
b) Apabila aturcara mencabang ke submtin, kandungan pembilang program (PC) akan di

simpan di alamat smk. Nyatakan kandungan PC clan alamat di mana ia disimpan.
Kandungan PC 1212b. ....................................................................................
dan 1a d1s1mpan d1 2.12.3181 ...............................................................................

(10/100)

4 3 "'9”
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c) KandunganD7 selcpas peflaksanaan axahan MOVEW 8(A5) ialah

(10/10m

d) Nyatakan kandungan D1, D2, D3, dan D7 sebaik sahaja sebelum arahan UNLK A5
dflaksanakan.

Kandungan D1 ialah ....................................................................................
Kandungan D2 ialah ....................................................................................
Kandungan D3 ialah ....................................................................................
KandunganD7 ialah ............................................................... .....................

(20/100)

e) Nyatakan kandungan PC dan SP (penunjuk stak) selepas axahan RTS dflaksanakan.
Kandungan PC ialah ....................................................................................
Kandungan SP ialah ....................................................................................

'

(10/100)

f) Nyatakan kandungan D1, D2, D3, dan D7 selepas axahan MOVE.W DLDATALOC
djlaksanakan.

Kandungan D1 ialah ....................................................................................
Kandungan D2 ialah ....................................................................................
Kandungan D3 ialah ....................................................................................
KandunganD7 ialah ....................................................................................

(20/100)

g) Nyatakan dua kegunaan utama arahan LINK.

(20/100)

."10/
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l -k

2 004004DE SPLOC EQU $004004DE ;alamat penunjuk stak3 00400490 DATALOC EQU $00400490 :1okasi jumlah disimpan4 00000002 DATAl EQU $02 ;data bernilai 25 00400400 ORG $400400 ;lokasi aturcara ditulis6 00400400 2E7COO40 MULA MOVEA.L #SPLOC,A7 ;penunjuk stak menunjuk lokasi $40040300400404 040E
7 00400406 12300002 MOVE.B #DATA1,01 ;nombor 2 dimuatkan dalam 018 0040040A 02300011 ADD.B #511,01 :511 dicampur ke dalam 019 OO40040E 8502 EOR.B 02,02 ;reset kandungan 0110 00400410 3F02 MOVE.W 02,~(SP) ;kandungan 02 disimpan di11 00400412 3F01 MOVE.W 01,-(SP) ;kandungan 01 disimpan di12 00400414 6100009A BSR SBRTN ;mencabang ke subrutin13 00400418 33C10040 MOVE 01,0ATALOC ;kandungan 01 diselamatkan0040041C 0490

14 00400413 4343 TRAP #11 :ke vektor ll15 00400420 0000 DC.W 0 ;16 *
l7 004004B0 ORG 300400480 :lokasi subrutin disimpan18 00400480 4E55FFF4 SBRTN LINK A5,#-12 :subrutin penyambung19 00400484 33200008 MOVE.W 8(A5),D7 ;data 02 dimuatkan ke dalam 0720 00400488 3620FFFE MOVE.W —2(A5),03 ;perkataan pertama storan dimuat ke D321 004004BC 3220FFFC MOVE.W —4(A5),Dl :pekataan ke dua storan dimuat ke 0122 004004C0 0243 ADD.W 03,01 :kandungan 03 dicampukan ke dalam 0123 004004C2 4350 UNLK A524 004004C4 4375 RTS
25 *
26 004004C6 ORG $004004C627 004004C6 00010203 DC.B $00,$01,$02,$03,$04,$05,$06,507,$08,$09,$OA,$08,$0C004004CA 04050607

004004CE 08090AOB
00400402 0C

28 00400403 3F06SB4F DC.B $3F,$O6,$SB,$4F,$66,$6D,$7D,$07,$7F,$67’$5F,$7c,$3900400407 66607007
00400403 7F675F7C
004004DF 39

29 004004E0 5E797176 DC.B 35E,$79,571,$76,$38,$73,$3E
004004E4 38733E

30 00400427 11 0C.B $1131 004004E8 END   
Rajah 7 

 

D0 = $1234 5678

D1 = $9ABC DEFO

A0 = $0000 2000

A1 = $0000 2001

$0000 2000 = $FACE
$0000 2002 = $0AFE

  D2 = 81122 3344 A2 = 80000 2002 30002 2004 = $4A63
D3 = $5566 7788 A3 : $0000 2004 $0000 2006 = 30002
D4 = $0012 0034 A4 = $0001 1006 $0000 2008 = $FFFF
D5 = 8c01D FF32 A5 = 80000 200A $0000 200A : $2006
D6 = $MBB CCDD A6 = 30001 1004 $0000 200C = $1010
D7 = 80001 0004 A7 _—_ 30000 4000 $0000 200E = $ABCD

Rajah 8

45
..11
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Rajah 8 menunjukkan data yang terkandung di dalam alatdaftar alamat dan alatdaftax data sem
kandungan di beberapa lokasi alamat tertentu. Gunakan data tersebut di mama yang perlu bagi
menyelesajkanpersoalan berikut:

a) Nyatakankandungan setiap alatdaftar destinasi selepas pedaksanaan sedap atahan berikut;

Kandungan alatdaftar desdnasi

i. MOVEL D2,DO .....................................................
ii MOVEW (A0),D3 .....................................................

ii1. MOVEB D6,D1 .....................................................
iv. MOVEA (A5),A2 .....................................................
v. MOVEB $3(A3),D4 .....................................................

vi. MOVEALALAS .....................................................
vii MOVEA #$CE4S,A6 .....................................................
vm. MULU D2,D7 .....................................................
ix. DIV? 5(A1),D6 .....................................................
x. EORW D1,D1 .....................................................

(20/100)

b) Nyatakzm kandungan alatdaftax data selepas perlaksanaan axahan MOVEML (A2)+,DO—D5.
Nyatakan juga kandungan A2 selepas perlaksanaanaxahan tersebut.

.................................................................................................

.................................................................................................
(14/100)

c) Terangkan samaada arahan-arahan befikut menyebabkan bendera limpahan diset atau tidak
apabila ia dilaksanakan.
1. ADD D0,D3

..........................................................................................................

..........................................................................................................
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ii. DIVU D2,D5

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................
(36/100)

d) Tuliskan suatu segmen amrcara yang ringkas bagi memjndahkan 53 data perkataan yangberada di lokasi alamat permulaan $0000 2002, ke lokasi alamat permulaan $0001 1006. Keduabank ingatan tersebut, meningkat dari segi lokasi ingatannya dafipada lokasi permulaan.Gunakan arahan BDcc dengan D4 sebagai alatdafrarpembilangbagi jawapan anda.

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................
(30/100)

...13/-
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LAMPIRAN A

‘ Condition
Assembler Operand AllowableAddressln Modes Codes

Mnomonlc 570‘“ Size Source Destination X N Z V C

_i!aco> ABCD Dy.ox 8 On On ' u . u '
._ ABCD -(Ay).-(Ax) 8 —(An) ~(An) ‘ U ‘ U '

ADD ADD <ea>.Dn 8, 16. 32 AI!(1) Dn ' ' ' ’ ‘
ADD Dn,<ea> 8, 16, 32 On Alterable " ' ' ‘ '

ADDA ADD <ea>,An 16. 32 All An -----
ADDI ADD! #d,<ea> 8. 16, 32 #d Data Aiterable ° ' ’ ' ‘

A000 A000 #d,<ea> 8. 16, 32 #d (2) Alterable (1) ' ' ° '
ADDX ADDX Dy,Dx 8, 16. 32 Du Dn ' ‘ ‘ ’

ADDX -(Ay).—(Ax) 8. 16, 32 -(An) _(An, . . . . .

AND AND <ea>,Dn 8. 16. 32 Data Dn - ' ' 0 0
AND Dn,<ea> 8. 16, 32 On Alterable ' ‘ 0 0

AND! AND! #d,<ea.> 8. 16, 32 #d Data Alterable - ' ' 0 0 (AND! #d,SR (3) 8,16 #d SR ‘ ‘ ' ' '
ASL ASL Dx,Dy 8. 16, 32 On (4) Dn ' ' ' '

ASL #d,Dn 8. 16, 32 #d (5) Dn ' ‘ ’ ‘ °

ASL <ea> 16 Memory ‘ ' ' ' ‘
Alterable

ASR ASR Dx,Dy 8,76,32 On (4) Dn - - - - -
ASR #d.Dn 8. 16, 32 #d (5) Dn ‘ ° " ' '
ASR (ea) 16 Memory ' ‘ ' ° '

, Atterable

Bcc 58cc <Iabel> 8, 16 If cc, then PC + 0 ~ PC -----
BCfiG BCHG Dn,<ea> 8. 32 “On F Data Alterable - — ' - ~

BCHG #d,<ea> 8. 32 #d Data Alterable - - ' - —

BCLR BCLR Dn.<ea> 8.32 On Data Alterable — ‘ - -
BCLR #d,<ea> 8, 32 #d Data Alterable - ' - —

f BRA BRA <Iabel> 8, 16 PC+ d .. PC, -----
BSEI’ BSET Dn.<ea> 8, 32 On ‘ Data Alterable — - ' - —

BSET #d,<ea> 8. 32 #d Data Alterabie - - ' - -
BSR BSR (label) 8. 16 PC-o -(SP); PC + d -0 PC -----
BTST BTST Dn.<ea> 8. 32 On. Data, Except — - ‘ - -

Immediate (
BTST #d,<ea> 8. 32 #d Data. Except ' - — ‘ — -

Immediate
CHK CHK <ea>,Dn 16 If Dn<0 or On >(ea). Data - ' U U U

_
then TRAP

CLR CLR (ea) 6, 16, 32 Data Alterable — 0 1 0 0
CMP CMP <ea>.Dn 8, 16, 32 All (1) Dn — ' ' '

_ CMPA CMPA <ea>,An 16. 32 All An — ‘ ‘

CMPI CMPI #d.<ea> 8. 16, 32 #6 Data Alterable - ‘ ‘ '
CMPM CMPM (Ay)+.(Ax)+ 8, 16, 32 (An)+ (An)+ - -

...l4/—



1-14- [zAT 281:              
  

                   
 

Condition
fl

Assembior Operand Allowable AddressingModes Codes

Mnemonlc Syntax Size Source Destination X N Z V C

08cc 80cc Dn,<label> 16 If cc, then Dn - 1 -‘ Dn; .....
IfDn¢-1,1henPC+d-PC

DlVS DIVS <ea>,Dn 16 Data Dn ~ ' ' ' 0

DIVU DIVU <ea>,0n 16 Data Dn - ‘ ° ° 0

EOR EOE Dn,<ea> 8.16, 32 On Data Alterable - ' ‘ 0 0

EORI EORI #d,<ea> 8.16,32 #d Data Alterable - ° ° 0 0
50R: #d,SR (3) a, 16 #6 SR ' ' ‘ ' '

EXG EXG Rxfiy 32 On or An On or An -----
EXT EXTDn 16,32 On —"00
JMP JMP (ea) <ea>- PC . Control -----
JSR JSR <ea> PC -. -(SP); <ea>-° PC Contro! -----
LEA LEA <ea>,An 32 Control An -----
LINK LINK An,#d Unsized An -----
LSL LSL Dx,Dy 8.16.32 On (4) Dn ‘ ‘ ' 0 ‘

LSL #d,Dn 8,16,32 #d (5) Dn ‘ ‘ ‘ 0 '
LSL <ea> 16 Memory ' ‘ ' O '

‘ Alterable
LSR LSR Ox,Dy 8, 16. 32 On (4) Dn ' 0 ' O ‘

LSR #d,Dn 8. 16, 32 #d (5) Dn ' 0 ' 0 '
L88 <ea> 16 Memory ' O ‘ 0 ‘/ Alterable

MOVE MOVE <ea>,<ea> 8,16, 32 A11 (1) Data Alterable ‘ ’ 0 0
MOVE‘<ea>,CCR 16 1 15am con ' ' ‘ . -
MOVE <ea>,SR (6) 16 Data SR ‘ ° ' ' '
MOVE SR,<ea> 16 SR Data Altetabie -----
MOVE USP,An (6) 32 USP An .....
MOVE An,USP>(6) 32 An USP .....

MOVEA MOVEA _<ea>,An 16. 32 All _ An .....
1

MOVEM MOVEM <list>,<ea> 16. 32 ControiAlterable —————
i

-

.
or —(An}

:MOVEM <ea>.<list> 16, 32 Control or (An)+ -----
MOVEP MOVEP Dx,d(Ay) 16, 32 On d(An) -----

MOVE? d(Ay),Dx 16, 32 d(An) Dn —————
MOVEQ MOVED #d,Dn 32 #d (7) Dn _ . . 0 0

:

MULS MULS <ea>,Dn 16 Data Dn - ‘ ‘ O 0
—#

MULU MULU <ea>.Dn 16 Data Dn - ‘ ‘ 0 0
NBCD NBCD <ea> 8 Data Alterable - u - U °

.

NEG NEG (ea) 8, 16, 32 Data Alterable ° - ° ° °
E4-4NEGX NEGX <ea> 8, 16. 32 Data Alterable * ' ' ' ' '
.

NOP NOP PC + 2 — PC _____
NOT NOT <ea> Data Alterable - ' ' 0 0  8, 16. 32     



      
     

 
                                                                                   If the operation 3126 Is byte, the adorns register direct addressing mode is not altowad.Immediateoperand, with a value from 1 lo 8.If the operation ste is word. the instrucxion is privileged.urce data regime!

The data is the shiftThis operation Is '11fight bus of 1m

count. 1 to 8.
muom.

mediate data. which are sign-ex‘lended to a 32-

Count- 0 to 83. where 0 produces a count 01 64.

bit long opemnd.

CI! 1-...

..-15-
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1
ConditionAssembler Operand Allowable Addressing Modes CodesMnemonlc Syntax

3128 Source Destination X N Z V COR OR <ea>, 0n 8,16,32 Data Dn - ' ’ 0 0
OR Dn,<ea> 8, 16, 32 On Alterable - ‘ ° 0 0

J
OR! OR: #d,<ea> 8, 16, 32 #d Sate Alterable — ‘ ° 0 o

5

OR] #d,SR (3) 8,16 #d SR ‘ ' ' ' ' 'PEA PEA <ea> 32 Control
—————1‘” RESET (6) RESET
—————?_hm ROL Dx,_Dy 8, 16,32 On (4;

Dn - - ' 0 °ROL #d,Dn 8, 16, 32 #d (5) Dn - ‘ ' O 'ROL <ea> 16
Memory - ' ' O ‘
Alterable80R ROR Dx,Dy 8, 16, 32 On (4)

Dn ’ ' 0 ‘ROR #d,Dn 8.16.32 #d (5)
Dn ' ' o 'ROR <ea> 16
Memory — ' ' 0 '

AlterabieROXL ROXL Dx,Dy 8,16, 82 On (4)
Dn ' ' '

O 'ROXL #d,Dn 8, 16, 32 #d (5)
Dn ' ' ‘ 0 ’ROXL <ea> 16
Memory ‘ ' ' 0 '
Alterable

_
ROXR ROXR Dx,Dy 3, 1s, 32 On (4)

Dn ' ' ' o ‘ROXR #d,Dn 8,16, 32 #6 (5) Dn ' ‘ ' O ‘ROXR <ea> 16
Memory ‘ ' ' 0 ‘
Alterable

j

k
R7516) RTE (sp)+-.sp;(591mm . . . . .m? Rm $m+~cm§§m+~pc -'°'-RTS RTS (SP) + ~ PC .....5800 $300 Dy,Dx 8 Dn Dn - u ' u - __SBCD -(Ay),—(Ax) 8 —(An) -(An) ' U ' U 'Scc Scc <ea> 8 If cc, then 13 - (ea); Data Alterabte -----,2

otherwise Us ~ (ea)STOP (6) "STOP #8 1s #d-‘SR, map STOP ‘ ' ' ' °SUB SUB <ea>,Dn 8, 16, 32 All (1)
Dn ' ' ’ ' 'SUB Dn,<ea> 8, 16, 32 On Alterable ' ° ' ' 'SUBA SUBA <ea>,An 16, 32 A“ An -----SUB! SUB! #d,<ea> 8, 16, 32 #d Data Aiterable ' ‘ ' ' 'SUBQ SUBO #d.<ea> 8,16, 82 #d (2)
Alterabie (1) ' ' ' ‘ ‘SUBX SUBX Dy.Dx 8, 16, 32 On On . . . . .suax -(Ay),-(Ax) 8, 16,32 —(An) -(An) ‘ ' ' ‘ ‘SWAP SWAP On 16 On ' _____3*—

TA8 TAS <ea> 8 Data Alterable - ' '
O 0

===—
_. .TRAP TRAP #~<vector> PC - —(SPJ; SR~ —(SP); _____#(vector>~ PCTRAPV TRAPV If V =1, then TRAP .....TST TST <ea> 8, 16, 32 Data Alterable

_ ' . 0 0UNLK UNLK An Unsized
An .....$2  

...15/-
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Effe nve Addressin Mode Cate ones

Addressing Catogcrlos
Addressing Mode Data Memory Contra! Alterable Assembler Syntax

Data register direct. X X 011
Address register direct X An
Register indirect. X X X X (An)
Register indirect with postincrement. X X X (An)+
Register indirect with predestement. X X X -(Afl)
Register indirect with disptacemem. X X X X d(An)
Register indirect with index. x x x x d(AnH)
Absolute short. X X X X xxxx
Absolute long. X X X X xxxxxxxx
PC relative with displacement. X X X d
PC relative with index. X X X d(RI)
lmmedia1e. X X #xxxx

741.8138

Address j -- G1 GZA 628 C B A Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
inputs

[ :fi —"
o x x x x x 1 1 1 1 1 1 1 1

_.. Y5 1_._ x 1 x x x x 1 1 1 1 1 1 1 1_ x x 1 x x x 1 ‘1 1 1 1 1 1 1

Y4—+goecoded 1o 0 00001111111
7:3 _._ outputs 1 o 0 0 o 1 1 0 1 1 1 1 1 1_ 1 o 0 0 1 o 1 1 o 1 1 1 1 1

*G1 Y2 "-1" 1 0 o o 1 1 1 1 1 o 1 1 1 1

Enabie l*_ — _~ 1 o 0 1 o o 1 1 1 1 o 1 1 1

inputs
1

62A Y‘ 1 0 0 1 0 1 1 1 1 1 1 o 1 1_.,
5273 :5 _._J 1 0 0 1 1 0 1 1 1 1 1 1 o 1

1 0 o 1 1 1 1 1 1 1 1 1 1 o
  

(b)

The 741.5138 3-line to 8-line decoder. (a) symbol, (b) truth table.

52
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Masa pelaksanaan beberapa arahan mikropemproses 68000

Table D—Z. Move Byte and Move Word Instruction Execution Times.

[ZAE 281]       Destination
Source Dn An (An) (An)+ -(An) d16(An) d8(An,Xn)* xxx.W xxx.L

Dn 4(1/0) 4(1/0) 8(1/1) 8(1/1) 8(1/1) 12(2/1) 14(2/1) 12(2/1) 16(3/1)An 4(1/0) 4(1/0) 8(1/1) 8(1/1) 8(1/1) 12(2/1) 14(2/1) 12(2/1) 16(3/1)(An) 8(2/0) 8(2/0) 12(211) 12(2/1) 12(2/1) 16(3/1) 18(3l1) 16(3/1) 20(4/1)
(An)+ 8(2/0) 8(2/0) 12(2/1) 12(2/1) 12(2/1) 16(3/1) 18(3/1) 16(3/1) 20(4/1)-(An) 10(2/0) 10(2/0) 14(2/1) 14(2/1) 14(2/1) 18(3/1) 20(3/1) 18(3/1) 22(4/1)dl6(An) 12(3/0) 12(3/0) 16(3/1) 16(3/1) 16(3/1) 20(4/1) 22(4/1) 20(4/1) 24(5/1)0

d8(An,XI'1')* 14(3/0) 14(3/0) 18(3/1) 18(3/1) 18(3/1) 22(4/1) 24(4/1) 22(4/1) 26(5/1)xxle 12(3/0) 12(3/0) 16(3/1) 16(3/1) 16(3/1) 20(4/1) 22(4/1) 20(4/1) 24(511)xxx.L 16(4/0) 16(4/0) 20(4/1) 20(4/1) 20(4/1) 24(5/1) 26(5/1) 24(5/1) 28(6/1)
d16(PC) 12(3/0) 12(3/0) 16(3/1) 16(3/1) 16(3/1) 20(4/1) 22(4/1) 20(4/1) 24(5/1)d8(PC,Xn)* 14(3/0) 14(3/0) 18(3/1) 18(3/1) 18(3/1) 22(4/1) 24(4/1) 22(4/1) 26(5/1)#aana 8(2/0) 8(2/0) 12(2/1) 12(2/1) 12(2/1) 16(3/1) 18(3/1) 16(3/1) 20(4/1)

* The size of the index register (Xn) does not affect execution time.

Table D8. Move Long Instruction ExecutionTimes.
Destination

Source Dn An (An) (An)+ -(An) d16(An) d8(An,Xn)* - xxx.W xxx.L
D11 4110) 4(1/0) 12(1/2) 12(1/2) 12(1/2) 16(2/2) 18(2/2) 16(2/2) 20(3/2)An 4(1/0) 4(1/0) 12(1/2) 12(1/2) 12(1/2) 16(2/2) 18(2/2) 16(2/2) 20(3/2)(An) 12(3/0) 12(310) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26(4/2) 24(4/2) 28(5/2)
(An)+ 12(3/0) 12(3/0) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26(4/2) 24(4/2) 28(5/2)-(An) 14(3/0) 14(3/0) 22(3/2) 22(3/2) 22(3/2) 26(4/2) 28(4/2) 26(4/2) 30(5/2)d16(An) 16(4/0) 16(4/0) 24(4/2) 24(412) 24(4/2) 28(5/2) 30(5/2) 28(5/2) 32(6/2)
d8(An,Xn)* 18(4/0) 18(4/0) 26(4/2) 26(4/2) 26(4/2) 30(5/2) 32(5/2) 30(5/2) 34(6/2)xxxw 16(4/0) 16(4/0) 24(4/2) 24(4/2) 24(4/2) 28(5/2) 30(5/2) 28(5/2) 32(6/2)XXX.L 20(5/0) 20(5/0) 28(5/2) 28(5/2) 28(5/2) 32(6/2) 34(6/2) . 32(6/2) 36(7/2)
d16(PC) 16(4/0) 16(4/0) 24(4/2) 24(4/2) 24(4/2) 28(5/2) 30(512) 28(5/2) 32(5/2)d8(PC,Xn)* 18(4/0) 18(4/0) 26(4/2) 26(4/2) 26(4/2) 30(5/2) 32(5/2) 24(4/2) 28(5/2)#data 12(3/0) 12(3/0) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26(4/2) 30(5/2) 34(6/2) * The size of the index register (Xn) does not affect execution time.

Table D- 10. JMP, JSR, LEA, PEA, and MOVEM Instruction Execution Times.  InSt. Size (An) (An)+ -(An) d16(An) d8(An,Xn)* xxx.W xxx.L d16(PC) d8(PC,Xn)*
3MP 8(2/0 — 10(2/0) 14(3/0) 0(2/0) 2(3/0) 0(2/0) 14((3/0)
JSR 16(2/2 - 18(2/2) 2(22/2) 18(2/2) 20(3/2) 18(2/2) 22(2/2)
LEA 4(1/0 8(2/0) 12(2/0) 8(2/0) 2(3/0) 8(2/0) 12(2/0)
PEA 12(1/2 - 16(2/2) 20(2/2) 16(2/2) 20(3/2) 16(2/2) 20(2/2)
MOVEM Word 12+4n 12+4n - 16+4n 18+4n 16+4n 20+4n 16+4n 18+4nMfiR (3+n/O) (3+n/O) (4+n/0) (4+n/O) (4+n/0) (5+n/O) (411/0) (4+n/0)

Lono 12+8n 12+Sn 16+8n 18+8n 16+8n 20+Sn 16+8n 18+8nD
(3+2n/0) (3+2n/0) (4+2n/O) (4+2n/0) (4+2n/0) (S+2n/O) (4+2n/O) (4+2n/O)

MOVEM Word 8+4n - 8+4n 12+4n 14+4n 12+4n 16+4n - -
RAM (2m) - (2m) (3m) (3m) (3m) (4m)

Lona 8+8n - S+8n 12+8n (14+sz 12+Sn 16+8n _.
(Z/Zn) (2/2n) 3/2n) (3/211) (3/2n) (4/2n) 

n is Ihc‘ number of registers to movc.
. .‘ Thc size 01' the index register (Xn) docs nor affect the instrucnon's cxccuuon nme.

—00000§x;3-


