
I Angka Giliran: 

UNIVERSITI SAINS MALAYSIA 
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Sila pastikan bahawa kertas peperiksaan ini mengandungi ENAMBELAS muka surat yang 
bercetak sebelurn anda memulakan peperiksaan ini. 

Jawab kesemua LIMA soalan. 
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Angka Giliran: 

1. Rajah 1 merupakan suatu aturcara bahasa penghimpunan sistem mikropemproses 68000 yang 
dilaksanakan kepada sistem mikropemproses di makmal fizik gunaan USM. 
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00A00007 
00A00013 
00400420 
00400470 
00400500 
004006:::: 
00400500 
00400500 000~44AD 
00400.;20 
00'.00420 1~FCOOFF 
00400424 00AOG007 
00400428 103COCFF 
0040042C 3E790040 
00400430 06FE 
00400432 13COOOAO 
00400436 00 1 3 
00400438 6136 
0040043~ 56C8FFF6 
0040043::: 13COOCAO 
00~00442 0013 
004004H 4:::43 

00400470 
00400 470 22390040 
00400474 0500 
00400476 5381 
0040047€ 66FC 
0040047A 4E75 
0040047C 

ATURCARA PERLENGAHAN DA!-1 PD'J>.NGGILAN SUBRUTI:J 
MENSET POT-B SEBAGAI OUTPUT DAN MENSET PEMBILANG 
PELENGAHAN SETIAP 
E103.SRC 

PBDDR EQU SA00007 
PBDR EQU SA00013 
PROGRAM EQU $400420 
SUBRTN EQU $400470 
DATA EQU $400500 
SPLOC EQU $4006FE 

ORG DATA 
~~LENG DC.L S144AD 

ORG PROGR.".M 
MOVE.3 #$FF,P3DDR 

MOVE . 3 #SFF, DO 
MCVEA S?LOC,SP 

u:::..;._,.G MOVE.3 DO , PBDR 

3SR . S DELAY 
D3NE DC',ULANG 
!-:OVE.B D0,?3D:t 

TR:-.P ll !l 

PENURUNAN 

KAWASAN R~ ATURCARA 
KAWASAN RAM SUB:tUTIN 

TETAPKP~ BILA~GAN PERLENGk~ 

ALJ>J.~T ?E~lULAAK ATU:tCARA 
SET ?CT-3 SE3A~AI OUTPUT 

s~~ 3I~.NGAN MAKS!~ruM 

TF.TAPKAN LOKAS! PENUNJUK STACK 

TUNJUKKP.N BILANGAN ?ADA LED 

DE::AY . 5 ~~.AT 

TURUN DAN ULANG JIKA Z=O 

SU3R~T!N PERLENGAP~~ 0.5 SAAT 
ORG SU3RTN 

DELAY MOVE.L MASLENG,D1 

BER!KU7 SUBQ.L ~l,Dl 

BNE . S B2RIKUT 
R':'S 
END 

SET PELENGk~ 0.5 SAAT 

3!LANG MENURUN H:NGGA SIFAR 

KELUAR DARIPADA SUBRUTIN 

Rajah 1 Arurcara bahasa penghimpunan 
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j'An---gk--a--0-il·,-ir_an __ : ________________________ ___ 

a) Secara ringkas terangkan apakah yang dilaksanakao oleh aturcara tersebut? 

(10/100) 

b) Apabili arurcara dimuatkan ke dalam RAi\f ia akan ditulis di alamat . .. . . ....... . .... . ........... . 
(10/100) 

c) Sruz aturcara (bilangan by1:e) l.alah ........................... ....... . 
(10/100) 

d) Nilai bagi pembolehubah 1\i:\SLENG ialah ............................................... . 
. (10/100) 

e) K2.ndungao permulaao alatdaftar A 7 ialah ................ . ................... . ...... . .. . 
(10/100) 

f) Kandungan alatdaftar A 7 semasa mikropemproses melaksanakan subrurin ialah 

(10/100) 

g) Kandungan alatdaftar DO selepal> arahao MOVE.B #SFF,DO dilaksanakan ialah 

(10/100) 

h) Kandungan alatdaftar DO selepas aturcara selesai dilaksanakan ialah 

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

s l 
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I Angka Giliran: 

2. 

i) Tentukan masa yang diambil untuk aturcara berhenti (terminate) dengan menganggap masa 
pelaksanaan aturcara sangat pendek berbanding dengan masa perlengahan 

S0 0700 0065323033FE 
S2:3400480287C~0 4 005003013D058308C 4 E4B0800~~ 

S9 Q30000FC 

Rajah 2. Fail perenambelasan arahan bahasa penghimpunan 

(20/100) 

a) Rajah 2 merupakan fail perenambelasan suatu arahan aturcara bahasa penghimpunan. 
Bilangan dan semakan jumlah dalam fail tersebut mungkin berlah.-u kesilapan.Tentukan 
bilangan byte dan semakan jumlah yang betul serta beci.kan alamat pennulaan dan alarnat 
akhir aturcara tersebut-

Bilangan byte ia1ah 

_\lama t permulaan ialah 

_-\lamat akhir ialah 

Semakan jumlah ia1ah 

(50/100) 

b) Dua perkat:aan data berada di alamat $400500 dan $400502. Tuliskan aturcara bahasa 

penghimpunan yang boleh mencampur dua perkat:aan tersebut dan simpan jumlahnya di 

alamat $400504. 

··· ···· ··· ···· ······ ············ ···· ···· ······· ····· ·· ····· ·· ··· ···· ··· ····· ··· ·· ·· ············ ···· ·· ··········· 
...... .. ... .......... ..... .... ....... ... .. .... .. ..... .............. .. .... ... ..... .... .......... .. ..... ... .... ..... 

··· ·· ··········· ··················· ···· ········ ···· ····· ··· ···· ··· ····· ······ ······ ···· ·· ·· ···· ···· ··· ·· ········ 
... ........ ............ .. .... ... ..... ... ... ...... ... ........ ... .. ..................... .. .. .......... ...... ........... 

·········· ·· ···· ·················· ····· ······ ···· ······· ········ ··· ··· ······ ······· ····· ··· ······· · .. . ... . .. .. .. . 
.. . 5/-
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j Angka Giliran: 

(50/100) 

30 Rajah 3 menunjukkan litar slStem mikropemproses dengan ingatan EPRO~vf yang di 

antaramu.kakan dengan mikropemproses pada suatu lokasi alamat yang dinyahkodkan oleh 

penyahkod 74LS138o Berdasarkan Rajah 3 tersebut selesaikan persoalan berikut 

a) Saiz ingatan yang boleh diberikan oleh mikropemproses 68000 iahh 

(10/100) 
b) Saiz setiap blok ingatan yang dinyahkodkan oleh penyahkod 74LS138 ialah 

(10/100) 
c) Jumlah keseluruhan ingatan EPROM mikropemproses tersebut ialah 

(10/100) 
d) Ingatan EPROM tersebut dikatakan te.rpantulo Bil.angan pantulannya ialah 

(20/100) 

e) Ingatan RAM A dan RAM B hendak diantaramnkakan kepada sistem mikropemproses 

dengan alamat permulaan $400400 tanpa alamat yang berlipato Dengan mengunakan 

get-get logik yang bersesuaian rekabentuk litar penyahkod yang sesuai di dalam Rajah 3 

yang mengantaramu.kakan kedua RAM tersebuto 

(50/100) 

00 06/-
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A.1.gka Giliran: 

1 
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34 
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39 
40 
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45 
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OOJI.C0007 
OOAC0009 
OOA00013 
OOA00019 
00400400 
OOOODOOO 
0040067E 
00400400 
00400400 13FCOOBE 
00400404 OOA00009 
00400408 13FC00FF 
0040040C OOA00007 
00400410 2E7C0040 
00400414 067E 
00400416 13FC0000 
0040041A OOA00013 
0040041E 6100001C 
00400422 13FC0001 
00400426 00A00013 
0040042A 61000010 
0040042E 1A3900AO 
00400432 0019 
00400434 02050001 
00400438 66DC 
0040043A 4Et;B 

0040043C 61000036 
00400440 103SOOAO 
00400444 0019 
00400446 020C0040 
004004~A 6700000E · 
0040044E 13FC0080 
00400452 OOA00013 
004C0455 600COOOA 
OO~~v45A l3FCCOOO 
0040045E OOA00013 
00400462 61000004 
00400466 4E75 

00400468 223COOOO 
0040046C DOOO 
0040046E 5381 
00400470 66FC 
00400472 4E75 

00400474 223COOOO 
00400478 0190 
0040047A 5381 
0040047C 66FC 
00400107E 4E75 
00400480 
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SET BIT-6 POT C SEBAGAI INPUT DAN YANG LAINNYA SEBAGAI OUTPUT 
POT B SEBAGAI OUTPUT. MENGHANTAR DENYUT PELAF.AN MELALUI 
GENTIAN OPTIK KEPADA PENERI~.A OPTIK DAN DENYU7 KEPADA LED D7 
E403.SRC 

PBDDR 
PCC:DR 
P3DR 
PCDR 
PROGRAM 
MASLENG 
SPLOC 

START 

:SQ\.i SAOOOIJ7 
EQU SA00009 
EQU SA00013 
EQU SA00019 
EQU $400400 
EQU SDOOO 
:SQU S40C67E 
ORG PROGRAM 
MOVE.B iSBE,PCDDR 

·MOVE.B #SFF,PBDDR 

MOVE.L #SPLOC,A7 

REPEAT HOV:S.B #O,PBDR 

BSR UJI3!T 
MOVE.B li1,P3DR 

BSR UJ!BIT 
MOVE.B PCDR,D5 

AND!. B #01, D5 
BNE REPEAT 
TRAP !!11 

KAWASAN ATURCARA 
MASA PELENGAHAN 
LOKASI ALA...M.AT STACK 
AL.AMAT PERMULAAN 
SET BIT 6 POT C SEBAGAI INPUT [20] 

SET POT B SEBAGAI OUTPUT [20] 

SET LOKASI ALAT DAFTAR A7 [28] 

OUTPUT LOGIK 0 KE GENTIAN OPTIK TX [20] 

UJI BIT DAN OUTPUTKAN KE BIT-1 POT C [18] 
OUTPUT LOGIK 1 KE GENTIAN OPT!K TX [20] 

UJ! BIT DAN OUTPUTKAN KE BIT-l POT C [18] 
[20] 

[8] 
ULI\..~G J!KA DO ON [10(8)] 
[34) 

SUBROUT!N UNTUK ME~GvJI PENER!~.A GE~TII\..~ OPT!K 
DAN KEADAAN OU7PUT KEPADA BIT-0 POT C 

UJIBIT BSR SETTLE !".ASA UNTUK SET'!"LE [18; 
;~OVE. B PCDR, DO BACA ?OT C [ 16] 

ANDI.B i!S40,DO 
BEQ S!FAR 
MOVE.B ;$80,PBDR 

BRA TERUS 
MOVE.B !!(;,P3CF. 

TERUS BSR LENGAH 
RTS 

SUBROUTIN PELENGA...qAN 
LENGAH MOVE.L #MASLENG,D1 

BERIKOT SUBQ.L i1,D1 
BNE.S BERIKUT 
RTS 

SUBRUTIN PELENGAHAN SETTLE 

TOPENGKAN BIT PENETI~.A GENTIAN O?TIK 
JIKA S!FAR OUTPUTKAN 0 KE BIT-0 [10(8)] 
JIKA TIDAK OUTPUTKAN 1 KE B!T-7 :201 

TERt;S [lOj 
O~TPUT 0 TO BIT 7 [20] 

PELENGAHAN [18] 
[16] 

SET PELENGI\..~ [12] 

BILANG MENURUN HINGGA SIFAR [8] 
[10 (12) l 
KELUAR DARIPADA SUNRUTIN [16] 

SETTLE MOVE.L P.400,D1 SET PELENGAF.AN [12] 

NEXTS SUBQ.L ll,D1 
BNE.S NEXTS 
RTS 
END 

BILANG MENORUN HINGGA SIFAR 
[10 (12) J 
KELUAR DARIPADA SUBRUTIN [16] 

Rajah 4 Atu.rcara penghantaran denyut melalui gentian optik 

... 8/-
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I Angka Giliran: 

4. Aturcara da1am Rajah 4, merupakan aturcara penghantaraan denyut melalui gentian optik. Bilangan 

kitaran jam yang diperlukan bagi perlaksanaan setia.p arahan diberik.an dalam kurungan, [] di dalam 

aturcara tersebut. Berdasarkan aturcara tersebut selesaikan persoalan yang berikut 

a) Nyatakan alamat permulaan dan saiz subrutin pelengahan 

Alamat permulaan ial.ah ................................................................................... . 

sais sub rutin pelengahan ialah ................................................................ · ................ . 

. (20/100) 
b) Apabila f..-:W:cara mencabang ke subrutin, kandungan pembilang program (PC) akan di 

simpan di alamat stak dan penunjuk stak akan menunjuk lokasi alamat tersebut. Nyatakan 

kandungan penunjuk stak dan kandungan alamat stak semasa aturc2.ra melaksanakan 

araban dalam subruti.u perlengaban. 

Kandungan SP ial.ah ................................................................ . . .. . .. ............ . 

dan ala.Inat stak S4006.. .. . .. . ...... ..................................... . 

$4006 ....... 

$4006 ...... . 

$4006 ..... .. 

(20/100) 
c) Kirakan lebar denyut yang dihantar melalui gentian optik tersebut sekiranya frekuensi 

sisrem mikropemproses ia1ah 1 MHz. (gunakan bilangan kitaran jam pelaksanaan araban 

yang diberi.kan di dalam aturcara) 

... .... .. ............... ..... .... .......... ...................... ..... ... ... ........ .................. ············· 

···· ···· ················· ·· ·· ········· ·· ····· ············· ·· ···· ········· ············ ····· ·· ·· ······· ·· ········ 
..................................................................................................................... 

··············································································································· 
-······ ·· ················ ········ ········ ················ ···················· ····· ····· ·· ········ ····· ·· ········ 
··············································································································· 
............. ············ ··········· ··············· ·· ······················ ·· ··· ·· ··························· ··· 
······· ···· ·· ·· ········· ······· ········ ······· ··················· ······ ·············· ··· ·· ·· ·· ······ ············ 
·········· ···· ···················· ··· ······ ······················· ·· ····· ··· ···· ···· ·· ······ ···· ··············· 
............ ...................................................... .. ................... .. ... .......................... 

(30/100) 

... 9/-
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I Angka Giliran: 

d) Terangkan dengau ringkas bagaimana data dihant2.r melalui suatu gentian opti.k 

(20/100) 
e) Tentukan lebar deoyut isyarat yang diperlukan bagi menghantar satu by"te data da1arn masa 4 

ns melalui suaru gentian opti.k 

2 OOEOOCOE PSUI S EQU SBOOOOE 
3 oo~co~oo CRG $400400 
4 00400~00 NUL.'\. 
5 00400~00 !:B85 EC~.!. DS,DS 
6 00400402 2E7COO.;O NOVE.L j;:S~004FE,S? 

00 4004 06 04FE 
7 00400408 3A3900BO ur..:-.... 'lG MOVE.W ?SUIS,DS 

00400 40C OOOE 
8 0040040E 4EF90040 JMP UL.ANG 

00400412 0408 
9 00400414 4E4B TRAP 1!11 

10 00400416 0000 DC.W 0 
ll 00400418 END 

Rajah 5 Aturcara peogujian pot suis 

(10/100) 

;POT SUIS 
;LOKASI ATURCA.~ 

;a::ahan A 
;arahan S 

;arahan C 

;arahan D 

;arahan E 
;arahan F 

5. Aturcara dalam Rajah 5 digunakan uotuk uotuk menguji samaada sistem mikropemproses boleh 

membaca barisan enambelas suis input yang di antaramukakan melalui suatu pot. Berdasarkan atur 

cara tersebut selesaikan permasaalahan berikut. 

. .. 10/-
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I Angka Giliran: 

a) Nyatakan alamat bagi pot tersebut. 

(20/100) 

b) Terangkan kenapa isyarat perlaksanaan bahagian aturcara eli alamat $00400408 hingga 

$00400412 dapat diperhatikan pegun eli layar osiloskop serta nyatakan syarat untuk suatu 

kitaran isyarat pegun tersebut boleh elicapai sekiranya frekuensi sistem mikropemproses ialah 

1MHz. 

.(30/100) 

c) Sekiranya sistem tersebut berfungsi dengan baik dan keadaan barisan suis seperti ditunjukkan 

dalam Rajah 6, lengkapkan bentuk isyarat (R/W, A20, D12, d2.n D4) serta nyatakan kandungan 

bas alamat dan data pada kitaran jam yang diperhatikan dalam Rajah 7. 

(kawasan berlorek (II ) menandakan keadaan suis berkenaan) 

(50/100) 

OFF 

ON 
015 014 013 012 011 010 09 08 07 06 05 04 03 02 01 DO 

Rajah 6 Barisan suis 

.. . 11/-
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I Angka Giliran: 

T, T~ T3 T. Ts Te T1 Te T" T,o T11 T12 T13 T,. Tu Tte T11 Tte T," T20 T21 T22 T23 T2• T2s T2e T21 T2e T211 

CLK 11-rlf rt-r1--r· 1{}0-'1- -rm-rwr-nr:-~~ 
Fco.Fc

2 
: 1.. . .. ·+· pi·-Y··· :·++· +· - ·! ··· · · ·+· · ·f ;-- -1-··l· ·r X .... i·T· ·i ·· ·t···1··l : .. j tX H <·· .. H · i · ·~ 
i II : I I i I : I ! T I I i i ; ! I . I : I i ! I I I' iII . I 

A1-A23 i 11 : . · ~ . :· :: : II ~ ! .. ·J, - -~- ( · ~ -r :- -- ~, +. I , ,~ ! -· ! - ,~. , Ill'+ I' - ~ 

":: -mt 11 i [+ tr: · ,, 1 ! +~:1 1 trrt ·' 1 · I i: '11ll 
-MJ +········· M j,J, :········· 'r. I !IT ! I rrrln l~· ·'li 'f 

LOS-+ ; I 41 11+- ! l h· I! )_ L I r+-hlld w : HJ 
RJW ! I ; I l l i j :1 : T ! l! ! ! I iTj i !l ' ! ; 111' ! 

:! f ' . l ji 11 ! ! T l , · T [ iii : . ! i'l - ~ - ~ · ')f I 1··11. li lT ~ 
OTACK • ~,. I . . ·+·1- : ' i t ! ~~ .I : -+ .. . + ' : I ~ . :. , . 1 ·- ·~ I' I : . ·I f I. : : ~ : i I ' ! I :JJ I 1 

: . I I : : i I . I I j ., ' I ! : : I ll : I i I I : 1 1 : I I ! 
08-015 ' I ' . . ' I : I I i ' ' . I I ' ' ' I I ' I 

; 
1

: ··I++ : I ·+ +l ·}i i ··· + : 1~ ~ .. ·+1·, ·
11 

i 11 · !~ 1 - 1 r .. , 1+ 1 1, · !+-i ~ 
00-07 

; I ' I I ! : : T ! I : ll ! i I~ ' I ! ; I : I I ! ! i ' j....:-i I I : : . 
1

! , , ·rill ,mr .. ir-iT\1· , . , . , , ~ ~ j : \ 1 ! v· ; , : 
! ! · ~ ~l":i ILiJ~3~ ;r.+ :1 ·; ·,·1 1! ; -l t ·lr : l j \ -! i : 'r ! i T ' ; :·~ ' : I IT I ! I ; ,, 1 II ', ! . I I I : 'I I' . II ~ I 'I ' l I : I l i : l I ! ! , ,, : 
' i ' l I ', : ll i I i ' I l II I' I ; I I II I : l .,, . I i ! I . ; ! ' 11 l i : II i 

A20 :- 1:·,, ·: "I' .. 1[11 .. , .. -: r :rlr i"l ·:·,.· .. , ... , .. i . ! ·ri-· 'I i"' ··· ,, I i 1, Tj"! : ,r! . i ! : ! In ! ! 
012 

-, I ,. , ·r 1, · ~ , .... n-, ~- ~~ - , . , ·1·r
1

, ·:· ·1 1·r1 : 1
1 

·-· ·,· , r·r l ·r'
1

i ; 1 1 · j , . rr rT 1 : 
04 "l; ··j .. 11 "i" .. j ·· , ~T! · ; · . - 1 .. , .. , .. 4 ,! · 1··1: t1 ···t· :· ,·

1
'!· i·h·!· i ! . : - :·J· ; ; Tl 

i I r . . • ! ' I 1 • • : I . , . : . 1 • , : t . • I , . : . ; ~ , 1 : : 

Rajah 7 Isyarat pegun di l.ayar osiloskop 

-__ }2/-
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IA\fPIRAN A 

! Condition 
.. , 

Assembler Operand Allowable Address!~ Modes Codes 

; Mnemonic Syntax Size Source Destination XNZVC j 
r----, ' 

ABCD Dy,Dx 8 On On I • u • u . i 
1\BCDJ I I ·- ABCD -{Ay),-IAx) 8 -{An) -{An) • u • u - I 

ADD. ADD <ea>,Dn 8.16,32 All (1) On . . . . . 
ADD Dn,<ea> 8. 16, 32 On Alterable . . . . . 

ADDA ADD <ea>.An 16,32 All An - - - - -
ADD I ADDI #d,<ea> 8.16,32 #d Data Alterable . . . . . 
ADDO ADDO #d,<ea> j8. 16. 32 #d (2) Alterable (1) . . . . . 
ADDX ADDX Dy,Dx 8, 16, 32 On Dn . . . . . 

I ADDX -(Ay),-(Ax) 8,16,32 -{An) -{An) . . . . . 
AND AND <ea>,Dn 8. 16, 32 Data On - . . c 0 

AND Dn.<ea> 8, 16, 32 On Alterable - . • 0 0 l 
AND I ANDI #d.<ea> 8,16,32 #d Data Alterable - . • 0 0 

ANDI #d,SR (3) a, 16 #d SR . . . . . 
ASL ASL Dx,Dy 8,16,32 On (4) On . . . . -

ASi.. #d,Dn 8,16,32 #d (5) On . . . . . 
ASL <ea> 16 Memory . . . . . 

Alterable 

ASR ASR Dx,Dy 8, 16, 32 On (4) On . . . . . 
ASR #d,Dn 8,16,32 #d (5) On . . . . . I ASR <ea> 16 Memory . . . . . 

Alterable ! . . 
Bee -Bee <labei> 8, 16 If cc, then PC + d - PC - - - - - I 

I 

~C_tiG BCHG Dn,<ea> 8,32 -on . Data Alterable - - . - - I 
I 

BCHG #d,<ea> 8.32 #d Data Alterable - - . - - I 
I 

BCLR BCLR Dn. <ea.> 8,32 On Data Alteraole - - . - - I BCLR #d, <ea> 8,32 #d Data Alterable - - . - - i 
BRA BRA <label> 8, 16 PC+d- PC. - - - - - ! 
BSET BSET On,<ea> 8,32 - . -, 

On Data Alterable - - - - I 

BSET #d,<ea> 8,32 #d Data Alterable -- . - - ! 
BSR BSR <label> 8, 16 PC--(SP); PC+d- PC - - - - - I 
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 On< 0 or Dn >(ea), Data - • u u u 
then TRAP 

CLR CLR <ea> 8, 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 #d Data Alterable - . . . _., 
CMPM CMPM (Ay)+,(Ax)+ 8.16,32 (An)+ (An)+ - . . . . 

... 13/-
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Condition 

Assembler Open~nd 
Allowable Addressing Modes Cedes 

Mnemonic Syntax Size Source . Destination XNZVC 

. OSee BOcc On,<label> 16 If cc, then On - 1 - Dn; -----
If On "'-1, then PC+d- PC 

OIVS OIVS <ea.> ,On 16 Data On - . . • 0 

OIVU OIVU <ea>,On 16 Data On - . . • 0 

EOR EOR On,<ea> 8,16,32 On Data Alterable - . • 0 0 

EORI EORI #d,<ea> 8,16,32 #d Data Alterable - . • 0 0 
EORI #d,SR (3) 8, 16 #d SR . . . . . 

EXG EXG Rx,Ry 32 On or An On or An -----
EXT EXT On 16,32 On - . • 0 0 

JMP I JMP <ea> <ea>- PC. Control -- - - -
JSR JSR <ea> PC- -(SP); <ea>- PC Control -----
LEA LEA <ea>,An ! 32 Control An - -- ·--
LINK UNK An,#d Unsized j An - - -- -
LSL LSL Dx,Dy 8, 16,32 ! On (4) On . . • 0 . 

LSL #d,Dn 8, 16,32 #d (5) On . . • 0 • 
LSL <ea> 15 Memory . . • 0 ~ 

- Alterable 

LSR LSR Dx,Dy 8,16,32 On (4) Dn • 0 • 0 • 
LSR #d,Dn 6,16,32 #d {5) Dn v 0 • 0 • 
LS~ <ea> 16 Memory • 0 • 0 • 

/ Alterable 

MOVE MOVE <ea>,<ea> 8,16,32 All (1) Data Alterable - . • 0 0 
MOVE ·<ea>,CCR 16 t5'ata CCR . . . . . 
MOVE <ea>,SR (6) 16 Data SR . . . . . 
MOVE SR,<ea> 16 SR Data Alterable -----
MOVE USP ,An (6) 32 USP An -----
MOVE An,USP · (6) 32 An USP -- - --

MOv-I::A MOv-I::A _<ea>,An 16, 32 All An ------
MOVEM MOVEM <list>,<ea> 16,32 Control A!terab!e -----

Control or '<An)+ 
or -(An) 

MOVEM <ea>,<Jist> 16,32 -----
MOVEP MOVEP Ox,d(Ay) 16,32 On I d(An) -----

MOVEP d(Ay),Ox 16, 32 d(An) On .. - - -- -
MOVEO MOVEQ #d,Dn 32 #d{7) On - . • 0 0 

MULS MULS <ea>,Dn 16 Data On - . • 0 0 

MULU MUW <ea>,Dn 16 Data On - . • 0 0 

NBCD NBCD <ea> 8 I Data Alterable • u • u . 
NEG NEG <ea.> B. 16,32 Data Alterable . . . . . 

-
NEGX NEGX <ea> 1s. 16,32 Data Alterabie . . . . . 
NOP NOP I PC+2-PC - - - - -
NOT NOT <ea.> 8,16,32 I Data Alterable - . • 0 0 

62 
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Assembler Operand 
Allowable Addressing Modes 

Mnemonic Syntax Size Source 

OR OR <ea.>, Dn 8, 16, 32 Data 
OR Dn,<ea> 8, 16, 32 Dn 

ORI aRI #c,<ea> 8, 16, 32 I #d 
OR! #d,SR (3) 8, 16 #d 

PEA PEA <ea.> 32 Control 
1-

RESET (6) RESET I 

lROL ROL Dx,Dy 8, 15, 32 Dn (4) 
8,16,32 #d (5) I ROL #d,Dn 

ROL <ea.> 16 

P.OR ROR Dx.,Dy 8, 16, 32 Dn (4) 
ROR #d,Dn 8,16,32 #d (5) 
ROR <ea.> 16 

ROXL ROXL Dx,Dy 8, 16, 32 On (4) 
ROXL #d,Dn 8,16,32 #d (5) 
ROXL <ea.> 16 

ROXR ROXR Dx,Dy . 8, 16, 32 Dn (4) 
ROXR #d,Dn ,8. 16,32 #d (5) 
ROXR <ea.> 16 

RTE {6} RTE I (SP) + - SP; (SPl + - PC 

RTR RTR I (SP)+ - CCR; (S?) + - PC 

RTS RTS {SP) + - PC 

SBCD SBCD Dy,Dx 8 Dn 
SBCD -(Ay),-(Ax) 8 -(An) 

Sec Sec <ea.> 8 I If cc, then 1s- (ea}; 
I otherwise Os- (ea) 

·' I 
STO? (6) ··STOP #d 16 l #d - SR, the_n STOP 

SUB SUB <ea>,Dn 8,16,32 All (1) 
SUB Dn,<ea> 8,16,32 On 

SUBA SUBA <ea>,An 16,32 All 

SUBi SUB! #d,<ea> 8, 16,32 #c 

SUBQ SIJBO -#d,<ea> 8,16,32 if'd (2) 

SUBX SUBX Dy.Dx 8,16,32 On 
SUBX -(Ay},-{Ax) 8, 16, 32 -(An} 

SWAP SWAP On 16 on · 

TAS TAS <ea.> 8 Data Alterable 
.. 

·· ~ 
TRAP TRAP #<vector> PC - -(SP); SR- -(SP); 

#<vector> - PC 

TRAPV TRAPV If V"' 1, then TRAP 

TST TST <ea.> 8,16,32 Data Alterable 

UNLK UNLK An Unsized 

F-tec: 
(1) II the ooeratlon stze Is byte, tne add"""' register direCt aooressing mode is notal~ 
(2) Immediate operand, wltn a value from 1 to a. 
(3) If ltle ooeratton size b won:!, U>e lnstruetion Is c:><lvlleQec:. 
(4) Source data register contains the shill counL Count- o to 63, wtoere 0 c:><o<~uees a count of &C. 
IS> Tne data Is the shift count. 1 to a. 
(6) This OS>O<alion Is 'prtylleged. 

(7} Eignt biU of lmrnedl:&te aata. Wf\i<:h are slg~MtX~ended to a 32~ long opecanc!. 

'"'3 o · 

Destination 

Dn 
Alterable 

Data Alterable 
SR 

Dn 
On 
Memory. 
Alterable 

On 
On 
Memory 

A lterable 

Dn 
Dn 
Memory 
Alterable 

On 
On 
Memory 
Alterable 

Dn 
-{An} 

I Data Alterable 

Dn 
Alterable 

I An 

Dat3 Alterable 

Alte~able {1} 

Dn 
-(An) 

. -

An 

LZAT 281] 

Condition 
Codes 

XNZVC 

- . • 0 0 j - . • 0 0 
. - • 0 0 i . . . . . 

- - - - -
--- - -
- . • 0 . 
- . • 0 . 
- . . 0 • 

- . • 0 • 

- • • 0 . 
- • • 0 . 
. . • 0 . . . • 0 . . . • 0 . 
. . • 0 . . . • 0 . . . . 0 . 

. . . . . 

. . . . . 
-- - - -
• u • u . I • u • u . 
- - - - -
. . . . . 
. . . . . . . . . . 
- --- -. . . . . 
. . . . . 
. . . . . . . . . . 
- - - - -
- . . 0 0 

-- ---
---- -
- . • 0 0 

- --- -

... 15/-
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Effective Addressing Mode Categories 

Addressing Categories 

Addressing Mode Data 

Data register direct. X 
AdCiress register direct. 
Register Indirect. X 
Register indirect with postincrement. X 
Register Indirect with predecrement. X 
Register indirect with displacement. X 
Register indirect with index. X 
Absolute short. X 
Absolute long. X 
PC relative with d:splacement. X 
PC relative with index. X 
Immediate. X 

f 

74LS138 

(a) 

Y7 I! 
Y6 .-I 

I I 

YS }---! 
y 4 L- l Decoded 

Y3 ~ ( outputs 

~L 
Y1 I vor' 

Memory Control 

X X 
X 
X 
X X 
X X 
X X 
X X 
X X 
X X 
X 

G1 G2A G23 
c X X 

X 
, X 

X X ~ , 0 0 
1 0 0 , 0 0 
1 0 0 
1 0 0 

1 1 0 0 

! ~ 0 0 
0 0 

(b) 

c 
X 

X 

X 

0 
0 
0 
0 
1 
1 
1 
1 

[ZAT 281] 

Alterable Assembler Syntax 

X On 
X An 
X (An) 
X (An)+ 
X -{An) 
X d(An) 
X d(An.RI) 
x xxxx 
X xxxxxxxx 

d 
d(RI) 

#X.XXX 

3 A I YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
X X 1 1 1 1 1 1 1 , 
X X 1 1 1 1 1 1 1 , 
X X 1 1 1 1 1 1 1 1 

0 0 0 1 1 1 1 1 1 1 

0 1 1 0 1 1 1 1 . 1 I 

1 0 1 1 0 1 1 1 1 1 

1 , 1 1 1 0 , 1 1 1 

0 0 1 1 1 1 0 1 1 1 

0 1 1 1 1 1 1 0 1 1 

1 0 1 1 1 1 1 1 0 1 

1 , 1 1 1 1 1 1 1 0 

The 74LS138 3-line to 8-line decoder. (a) symbol, (b) truth table . 

. . . 16/-
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Masa pelaksanaan beberapa araban mikropemproses 68000 

. Tabl~D-2. Move Byte and Move Word Instruction Execution Times . 

DC:Stiru\tion 

Source Dn An (An) (An)+ -(An) d16(An) d8(An,Xn)• xxx.W xx:x.L 

Dn 4(1/0) 4( 1/0) 8(1/1) 8(1/1) 8( Ill) 12(2/1) 14(2/1) 12(2/l) 16(3/1) 

An 4(1/0) 4(1/0) 8(111) 8(1/1) 8( 111) 12(2/1) 14(2/1) 12(211) 16(311) 

(An) 8(2/0) 8(2/0) 12(2/1) 12(2il) :i.2(2/1) 16(3/1) 18(3/1) 16(3/1) 20(411) 

(An)+ 8(2/0) 8(2/0) 12(2/1) 12(2/1) 12(211) 16(3/1) 18(3/1) 16(3/1) 20(411) 

-(An) 10(2/0) 10(2/0) 14(.?/1) 14(211) 14(2/1) 18(3/l) 20(311) 18(311) 22(411) 
dl6(An) 12(3/0) 12(3/0) 16(3/1) 16(3/1) 16(311) 20(4/1) 22(4/1) 20(411) 24(511) 

" d8(An,Xn)* 14(3/0) 14(3/0) 18(3/1) 18(3/1) 18(3/l) 22(411) 24(411) 22(411) 26(511) 
xxx':w 12(3/0) 12(3/0) 16(311) 16(3/1) 16(311) 20(411) 22(4/1) 20(4/1) 24(511) 
xxx.L 16(4/0) 16(4/0) 20(4/1) 20(411) 20(4/1) 24(511) 26(5/1) 24(511) 28(611) 

d16(PC) 12(3/0) 12(3/0) 16(311) 16(311) 16(3/1) 20(411) 22(4/1) 20(4/1) 24(5/1) 
d8(PC,Xn)* 14(3/0) 14(3/0) 18(311) 18(3/1) 18(311) 22(4/1) 24(4/1) 22(411) 26(511) 
#aata 8(2/0) 8(2/0) 12(2/1) 12(2/1) 12(2/1) 16(3/1) 18(311) 16(3/1) 20(411) 

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

Table D-3. lvlove Long Instruction Execution Times. 

Destination 

Source Dn An (An) (An}+ -(An) d16(An) d8(An,Xn)* · xxx.W xxx.L 

Dn 4(1/0) 4(1/0) 12(112) 12( 112) 12(112) 16(2/2) 18(2/2i 16(2/2) 20(3/2) 
An 4(1/0) 4(1/0) 12( 1/2) 12(1/2) 12(1i2) 16(2/2) 18(2/2) 16(2/2) 20(3/2) 
(An) ~2(3/C) 12(3/0) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26(4/2) 24(4/2) 28(5/2) 

(A.n)+ 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) .72(3/2) 22(3/2) 26(4/2) 28(4/2) 26(4/2) 30(5/2) 
dl6(An) 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) 

d8(An.Xn)* 1.8(4/0) 18(4/0) 26{4/2) 26(4/2) 26(4/2) 30(5/2) >2(5/2) 30(5/2) 34(6.'2) 
xxx.W 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) I 6(4/0) 24(4/2) 24(4/2) 24(4/2) 28(5/2) 30(5/2) 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. 

In st. Size (An) (An)+ -(An) d16(An) d8(An,Xn)* xxx.W xxx.L d16(PC) d8(PC,Xn)• 

JMP 8(2/0) 10(2/0) 14(3/0) 1 0(2/0) 12(3/0) 10(2/0) 14(3/0) 
JSR 16(2/2) 18(2/2) .21 '2/2) . 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) 12(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) 
MOYEM Word 12+4n l2+4n l6+4n 18+4n 16+4n 20+4n 16+4n 1S+4n 
M--+R (3-:-n/0) (3+n/0) (4+n/0) (4+n/0) (4+n/0) (5+n/O) (4n/0) (4-:-n/0) 

Long 12+8n 12-:-Sn 16+8n 18+8n 16-:-Sn 20-:-8n l6+Sn 18+8n 
(3+2n/0) (3+2n/0) (4+2n/O) (4+2n/O) (4+2n/0) (5+2n/0) (4+2:1/0) (4+2n/0) 

MOYEM Word 8+4~ 8+4n 12+4n l4+4n 12+4n 16+4n 
R-M (2/n) (2/n) (3/n) (3/n) (3/n) (4/nl 

Long 8-:-Sn S+Sn 12+8n ( l4+Sr. 12-'-Sn !6-:-Sn 
(2/2n) (2/2n) 3/2n) (3 /2n) (312~ ) f4 / 2n ) 

:' s : :". <" n ~n! t ll(-r \, { rC'}!ISl(':s to movl: 

• 7 ~ ~ .... ,,z,· ,.: :h,· : :u~c::-. rc}:tStc~ (X:1 l c:,~ r.o: afi.:c: :he: ; r.~:~ ctJ•5~ · s c:xc:n;uon ::~c 
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