UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Kedua
Sidang Akademik 2002/2003

Februari — Mac 2003

ZAT 281/4 - Pengantar Mikropemproses

Masa : 3jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi TUJUH BELAS muka surat yang bercetak
sebelum anda memulakan pepetiksaan ini.

Jawab kesemua LIMA soalan. Kesemuanya wajib dijawab dalam Bahasa Malaysia. Kesemua jawapan
mestilah ditulis diruang yang disediakan dalam kertas soalan ini. Ringkasan arahan dan masa
pelaksanaan beberapa arahan mikropemproses 68000 disediakan di Lampiran A sebagai rujukan.

1. Rajah 1 merupakan suatu aturcara bahasa penghimpunan sistem mikropemproses 68000 yang

dilaksanakan kepada sistem mikropemproses di makmal fizik gunaan USM, dengan pot input
merupakan 8-bit suis dan pot output pula merupakan 8-bit LED.

PBDDR EQU $AQ0007 ;arahan 1
PCDDR EQU SAQ0009 ;arahan 2
PBDR EQU SAQ0013 ;arahan 3
PCDR EQU $AC0019 ;arahan 4
DATAl EQU $03 ;arahan 5
DATA2 EQU $004004F0 ;arahan 6
ORG $400400 ;arahan 7
MULA MOVE.B #S$FF, PBDDR ;arahan 8
MOVE.B %0,PCDDR ;arahan 9
ULANG MOVE.B PCDR,DOC ;arahan A
MOVE.B D{,PBDR ;arahan B
MOVE.B DQ,D1 ;arahan C
ANDI.B #DATAl,DO ;arahan D
BNE ULANG ;arahan E
MOVE.B D1,DATA2 ;arahan F
TRAP #11 ;arahan 10
DC.W 0 ;arahan 11
END
Rajah 1
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Secara ringkas terangkan apakah yang dilaksanakan oleh aturcara tersebut?

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

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

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

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

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

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

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

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

(20/100)
Nyatakan lokasi permulaan ingatan RAM di mana aturcara tersebut ditulis.

(10/100)
Nyatakan lokasi alamat suis input.

(10/100)
Nyatakan lokasi alamat LED output

(10/100)

Apakah yang akan dilaksanakan oleh aturcara sekiranya arahan E ditukar kepada
BNE MULA ;arahan E?
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Sekiranya keadaan suis output pada keadaan yang ditunjukkan dalam Rajah 2 nyatakan
kandungan di alamat DATA 2 apabila aturcara tersebut dilaksanakan,
(kawasan berlorek ([ll) menandakan keadaan suis berkenaan)

D7 D6 D5 D4 D3 D2 D1 DO

Rajah 2

(10/100)

Sekiranya keadaan suis output pada keadaan yang ditunjukkan dalam Rajah 3 nyatakan
kandungan di alamat DATA 2 apabila aturcara tersebut dilaksanakan,
(kawasan berlorek ([]) menandakan keadaan suis berkenaan)

cesemsuscsavnssrmny

D7 D6 D5 D4 D3 D2 Dt DO

Rajah 3

(10/100)

Ubahsuai aturcara dalam Rajah 1, supaya semua LED dinyalakan apabila suis D7 pada
keadaan ‘ON’. Tuliskan aturcara lengkap untuk perlaksanaan keadaan tersebut.

w4/-



[ZAT 281]
-4

2. Rajah 4 menunjukkan litar sistem mikropemproses dengan ingatan RAM, EPROM, SUIS, dan
LED yang di antaramukakan dengan mikropemproses pada suatu lokasi alamat yang
dinyahkodkan oleh penyahkod 741.S138. Berdasarkan Rajah 4 tersebut selesaikan persoalan

berikut:

2)

b)

d

b)

Saiz ingatan yang boleh diberikan oleh mikropemproses 68000 ialah

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

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

(10/100)
Bil blok ingatan yang dinyahkodkan oleh penyahkod 7418138 ialah
................................................. (10/100
Saiz setiap blok ingatan ialah
................................................ (10/100)
Jumlah keselurohan ingatan EPROM mikropernproses tersebut alah
......................................................... (107100
Ingatan EPROM tersebut dikatakan terpantul. Bilangan pantulanaya ialah
......................................................... (10/100)
Jumlah keseluruhan ingatan RAM mikropemproses tersebut ialah
....................................................... (10/100
Lokasi alamat ingatan RAM ialah
......................................................... (10/100
Lokasi alamat SUIS dan LED ialah

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

------------------------------------------------------------
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D7-D0

D15-D8

Rajah 4
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1)  Tunjukkan bahawa ingatan EPROM boleh dicapai pada ingatan $00000000 hingga
$00003FFF

o8 WU H BEaSNe VEL NES NeA ass BN PV BT R EBE RSN RS BAN B vses asaan s msevasseseassvnarares veu
..... ® P AN EES WO GUG NS LEs TS FEL AU ETERER BAY RED ASS AP ARASEe BT CAT ASS ERE RSa TR RED NEE
88 CEs Ee N EA CEE GNG EEY U AR ERE ETA NS Pas Ees GUM ST S AN IR U NES AVB CSe bR UREBET CRNE DA RB .
BB BB Esa S EA PAE AN KNGS UM AN PEeITI TR BES NBE RS PAT ANER UNT NOR ARG SR A BTE SAN RSN NOE AYS PR
Ses NsMabNec IR FEE sAR s sV AN annEEES R T R P
€84 S 08 FE e 2L ECU S PA BN TES e GUN ASA RRS EIR SRS TAN EAY GV R ESE SUS BB TR VN EPT BUA NS AN ELE

WA SAS SOE CEN IRNR SRS SOV CET AN UBGITL FES AUN ENE SU S EDS SES T ERY NUR ERNE IS VAV Raw

(20/100)

3. Aturcara dalam Rajah 5 merupakan ‘fail listing’ suatu aturcara untuk menguji samada sistem
mikropemproses boleh mencapai RAM dan LED di pot output sistem mlkropemproses tersebut.
Pin FCO-FC2, A1-A23, AS, UDS, LDS, R/W, DTACK, dan D0-D15 sistem karopemproses

tersebut disambungkan kepada penganalisis logik bagi menganalisis pelaksanaan arahan ujian

tersebut.

1 *

2 00A00007 PBDDR EQU $A00007 ;lokasi penentu arah pot B

3 00a00013 PBDR EQU $A00013 ;lokasi pot B

4 00400400 ORG $400400 ;alamat aturcara disimpan

5 00400400 13FCOQFF MOVE.B #$FF,PBDDR ;set pot B sebagai pot output
00400404 00A00007

6 00400408 103CO0BA MOVE.B #$Ba,D0 ;muatkan byte $BA ke DO

7 0040040C 13C000A0 ULANG MOVE.B DO,PBDR shantar byte $BA ke pot output
00400410 0013

8 00400412 4EF90040 JMP ULANG sulang selama-lamanya
00400416 040C

9 00400418 END

Rajah 5
a) Terangkan keadaan demi keadaan kitaran baca sistem mikropemproses 68000.

L R R R N L R R R R D R R Y LR TP RN T R P PP Y PRI RRTY Ty

..... L R N e R R R I R R Y Y )
assvsssvsvsrcnnse sevsencevanae cssssassccunnee secssessscsscccs sssrsssranncss svsessreanncsses sescesenrecccrrensues
L R S R O N R O R R RN R R R P N R sPessssnansocenens censee

L R R R A R R R R R R R R N R Ly
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............................................................................................................
-------------------------------------------------------------------------------------------------------------
............................................................................................................

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

(30/100)

b) Kirakan bilangan kitaran jam yang diperlukan untuk melaksanakan arahan 7 dan arahan 8.

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

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

(10/100)

¢) Sekiranya frekuensi jam sistem mikropemproses ialah 10 MHz, kirakan masa yang
diperlukan untuk melaksanakan arahan 7 dan arahan 8.

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

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

(10/100)
d) Terangkan bagaimana satu kitaran isyarat logik pelaksanaan arahan 7 dan arahan 8 yang
pegun dihasilkan di skrin penganalisis logik.

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

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

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

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

(10/100)
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f) Lakarkan kitaran isyarat logik yang mungkin diperhatikan di skrin penganalisis logik
dengan melengkapkan kitaran logik dalam Rajah 6.

Tt T2 T3 Ta Ts Te T7 To To Tio Tr1 T1z T1a Tre T1s Tie Taz Tis Tao T2o Tt Tz Tos Vs Tos Tas Ty Toe

CLK _ﬂ_/'\._ﬂ_.ﬂ_ﬁi_ﬂ_ﬂ_ﬂ_ﬂ_ﬁ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬁ;ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_:ﬂ_

DTACK

D8-D15

DO-D7 :

Rajah 6
(30/100)

4. Aturcara dalam Rajah 7, melibatkan pangilan subrutin dan arahan LINK. Berdasarkan aturcara
tersebut selesaikan persoalan yang berikut.

a) Nyatakan kandungan D1 dan D2 sebaik sahaja sebelum aturcara mencabang ke subrutin.

(10/100)

b) Apabila aturcara mencabang ke subrutin, kandungan pembilang program (PC) akan di
simpan di alamat stak. Nyatakan kandungan PC dan alamat di mana ia disimpan.

(10/100)
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© Kandungan D7 selepas petlaksanaan arahan MOVE.W 8(A5) ialah

(10/100)

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

(20/100)

e) Nyatakan kandungan PC dan SP (penunjuk stak) selepas arahan RTS dilaksanakan.

Kandungan SPialah ...
(10/100)
f) Nyatakan kandungan D1, D2, D3, dan D7 selepas arahan MOVE:W D1,DATALOC
dilaksanakan.
Kandungan Dl dalah ...
Kandungan D2ialah ...
Kandungan D3ialah ...
Kandungan D7ialah ...
(20/100)
2 Nyatakan dua kegunaan utama arahan LINK.
(20/100)
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1 *
2 004004DE SPLOC EQU $004004DE sjalamat penunjuk stak
3 00400490 DATALOC EQU $00400490 ;lokasi jumlah disimpan
4 00000002 DATAL EQU $02 ;data bernilai 2
5 00400400 ORG $400400 ;lokasi aturcara ditulis
6 00400400 2E7C0040 MULA MOVEA.L #SPLOC,A7 spenunjuk stak menunjuk lokasi $4004DE
00400404 O4DE
7 00400406 123C0002 MOVE.B #DATAl,D1 ;nombor 2 dimuatkan dalam D1
8 0040040A D23C0011 ADD.B  #$11,D1 ;811 dicampur ke dalam D1
9 0040040E B502 EOR.B  D2,D2 ;reset kandungan D1
10 00400410 3¥02 MOVE.W D2,-(SP) rkandungan D2 disimpan di stak
11 00400412 3r01 MOVE.W D1,-(SP) ;kandungan D1 disimpan di stak
12 00400414 610000%9aA BSR SBRTN ;mencabang ke subrutin
13 00400418 33C10040 MOVE D1, DATALOC ;kandungan D1 diselamatkan
0040041C 0490
14 (0040041E 4E4B TRAP #11 i1 ke vektor 11
15 00400420 0000 DC.W 0 ;
16 *
17 004004B0O ORG $004004R0 ;lokasi subrutin disimpan
18 O004004B0O 4E55FFF4 SBRTN LINK A5, #-12 ;subrutin penyambung
19 00400484 3E2D0008 MOVE.W 8(A3),D7 ;data D2 dimuatkan ke dalam D7
20 004004B8 362DFFFE MOVE.W -2 (A5),D3 ;perkataan pertama storan dimuat ke D3
21 004004BC 322DFFFC MOVE.W -4(A5),D1 ;pekataan ke dua storan dimuat ke D1
22 004004C0 D243 ADD.W D3,Dn1 ;kandungan D3 dicampukan ke dalam D1
23 004004C2 4ESD UNLK AS
24 004004C4 4E75 RTS
25 *
26 004004cC6 ORG $004004cC6
27 004004C6 00010203 DC.B $00,$01,502,503,$04,$05,506,507,$08,$09, $0R,$0B, $0C
004004CA 04050607
004004CE 080S0A0B
004004D2 0OC
28 004004D3 3F065B4F DC.B $3F,506,$5B,$4F,$66,5$6D,87D,$07,8$7F, $67,$5F,$7C,$39
004004D7 666D7D0O7
004004DB 7F€75F7C
004004DF 39
29 O004004E0 S5E797176 DC.B $5E,$79,871,876,$38,873,8$3E
004004E4 38733E
30 004004E7 11 DC.B $11
31 004004E8 END
Rajah 7
D0 = $1234 5678 A0 = $0000 2000 $0000 2000 = $FACE

D1 = $9ABC DEF0
D2 = $1122 3344
D3 = $5566 7788
D4 = §0012 0034
D5 = $CO1D FF32

A1 = $0000 2001
A2 = $0000 2002
A3 = $0000 2004
A4 = $0001 1006
A5 = $0000 200A

$0000 2002 = $0AFE
$0002 2004 = $4A63
$0000 2006 = $0002

$0000 2008 = $FFFF
$0000 200A = $2006

D6 = $AABB CCDD AG = $0001 1004  $0000 200C = $1010
D7 = $0001 0004 A7 = $0000 4000  $0000 200E = $ABCD
Rajah 8

.11
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5. Rajah 8 menunjukkan data yang terkandung di dalam alatdaftar alamat dan alatdaftar data serta
kandungan di beberapa lokasi alamat tertentu. Gunakan data tersebut di mana yang petlu bagi
menyelesaikan persoalan berkut:

a) Nyatakan kandungan setiap alatdaftar destinasi selepas perlaksanaan setiap arahan berikut;

Kandungan alatdaftar destinasi

MOVELDZ2D0  coveeeeeeeeeeeeeee e e ee e
MOVEW (AODLD3 v eeeeeee et seee e
MOVEBDED] cecoieeeeeeeeee et eeea e
MOVEA (A5),A2  cooeeeeeeeieeeeeee et
MOVEB $3(A3).D4  oooeeieeeeeeeeeeeeteeeeeeeeeeeeeeeeseeeen e
MOVEBALALAS  ooooieeieeee e
MOVEA #ICEA5,A6  ...eoveeeieieee e eeeeeeeeeeeeeee e
MULUD2D7 ot e
DIVUS(ADDE6 coeeeeeeeeeeeeeeeeeeeeeeeeeeee e e eeeeeseeeeeean
BEORWDLDT oot e

W BB e B e

(20/100)

b) Nyatakan kandungan alatdaftar data selepas perlaksanaan arahan MOVEM.L (A2)+,D0-D5.
Nyatakan juga kandungan A2 selepas perlaksanaan arahan tersebut.

(14/100)
¢) Terangkan samaada arahan-arahan berikut menyebabkan bendera limpahan diset atau tidak
apabila ia dilaksanakan.
i1 ADDDO,D3

----------------------------------------------------------------------------------------------------------
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i. DIVUD2D5

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

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

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

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

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

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

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

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

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

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

(36/100)

d) Tuliskan suatu segmen aturcara yang ringkas bagi memindahkan 53 data perkataan yang
berada di lokasi alamat permulaan $0000 2002, ke lokasi alamat permulaan $0001 1006. Kedua
bank ingatan tersebut, meningkat dari segi lokasi ingatannya daripada lokasi permulaan.
Gunakan arahan BDcc dengan D4 sebagai alatdaftar pembilang bagi jawapan anda.

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

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

(30/100)
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LAMPIRAN A
. . Condition
Mnemonic Syntax Size Source Destination XNZVC
ABcD) ABCD Dy,Dx 8 Dn Dn RN
ha ABCD —{Ay),~(Ax) 8 | ~An) —{An) *uU*u-
ADD . ADD <ea>,Dn 8,16,32 | Ali(1) Dn e
ADD Dn<ea> 816,32 | Dn Alterable e
ADDA ADD <ea>,An 16,32 | All An 0} e
ADDI ADDI #d.<ea> 8,16,32 | #d Data Alterable rer e
ADDQ ADDQ #d.<ea> 816,32 | #d (2 Alterable (1) e
ADDX ADDX Dy,Dx 8,16,32 | Dn Dn LR
ADDX —(Ay),—(Ax) 8,16,32 { —{An) —{An) e
AND AND <ea>,Dn 8, 16,32 | Data Dn -**00
AND Dn,<ea> 8,16,32 | Dn Alterable -**00
ANDI AND! #d,<ea> 8,16,32 | #d Data Alterable -**00 (
ANDI #d,SR (3) 8, 16 #d SR ¢ w e ;
ASL ASL Dx,Dy 8,16,32 | Dn (4) Dn e
ASL #d.,Dn 8,16,32 { #d (5 Dn e
ASL <ea> 1€ Memory e
Aiterable
ASR ASR Dx,Dy 8,16,32 | Dn (4) Dn *ees .
: ASR #d,Dn 8,16,32 | #d (5) Dn « e
ASR <ea> 16 Memory e
. Alterable
Bee ,-Bee <label> 8,16 | Mcc, then PC+d—PC I
BCHG BCHG Dn,<ea> 832 {-Dn ¢ Data Alterable --"
BCHG #d,<ea> 8,32 #d Data Alterable -t
8CLR BCLR Dn,<ea> 8, 32 Dn Data Alterabie --*-
BCLR #d,<ea> 8, 32 #*#d Data Alterable - -
BRA BRA <labet> 8,16 PC+d-PC, =} - ] eeea-
BSET BSET Dn,<ea> 8,32 Dn - Data Alterable -t -
BSET #d,<ea> 8, 32 #d Data Alterable -
BSR BSR <iabel> 8, 16 PC—~—SP,PC+d—-PC | = | c=-=--
BTST BTST Dn,<ea> 8,32 On. . Data, Except --r -
immediate (
BTST #d,<ea> 8, 32 #*d . Data, Except ~ P
immediate
CHK CHK <ea>,Dn 16 fDn<OorDn>(ea), Data -*Uuu
. then TRAP
CLR . CLR <ea> 8, 16, 32 | Data Alterable -0100
CMP CMP <ea>,Dn 8,16,32 | All (1) Dn -
CMPA CMPA <ea>,An 16, 32 Alt An e s s s
CMP1 CMP! #d.<ea> 8,16,32 | #d Data Alterable -t
cMPM CMPM (Ay)+ (Ax)+ 8,16,32 | (Anp+ (Any+ e e .

we14/-
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Condition
Assembier Operand Allowsabie Addressing Modes Cedes
Mnemonic Syntax Size Source. Destination XNZVC
. DBee BDcec Dn.<label> 16 ffee,thenDn-1-0n;, | = ] eom-e-a-
' ifDn¥~1,then PC+d—~PC
Divs DIVS <ea>,Dn 16 Data Dn -***0
DIVU DIVU <ea>Dn 16 Data Dn -***0
EOR EOR Dn,<ea> 816,321 Dn Data Alterable -**00
EORI EOR! #d,<ea> 8,16,32 { #d Data Alterable -**00
EOR! #d,SR (3) 8,16 #d SR cre
EXG EXG Rx, Ry 32 Dn or An DnorAn | == - -~
EXT EXT Dn 16, 32 Dn -**00
JMP JMP <ea> <ea>~PC . Control @ | o« =« «=
JSR JSR <ea> PC ~ ~(SP); <ea> - PC Controfd | ==-«-
LEA LEA <ea>,An 32 Control An .} mee--
LINK - LINK An,d Unsized A ] eem-a-
LSt LSL Dx,Dy 8,16,32 | Dn (¥ Dn **Q
LSL #d,Dn 8,16,32 | #d (6 Dn R ¢ B
LSL <ea> 16 Memory *0
. - Alterable
LSR LSR-Dx,Dy 8,16,32 | Dn (4 Dn ‘00"
LSR #d,Dn 8,16,32 | #d (5 Dn *0*0 "
LSR <ea> 16 Memory *0°0"
Ve Alterable .
MOVE MOVE <ea><ea> 8, 16, 32 gl-(‘l) : Data Alterable -**00
MOVE <ea>,CCR 16 : CCR : e
MOVE <ea>.SR (6) 16 Data SR S
MOVE SR<ea> - 16 SR Data Alterable | « - - - -
MOVE USP,An (6) 32 use An -—-———
MOVE An,USP.(6) 32 An USP = ] eecmea-
MOVEA MOVEA <ea>,An 15, 32 All - An 0 ] eea-a
MOVEM MOVEM <list>,<ea> 16, 32 Control Alterable - .- -
. ) or —{An)
MOVEM <ea>list> { 16, 32 Controlor{An}+ | = ] .-
MOVEP MOVEP Dx,d(Ay) 18,32 | bn "~ - . d(An) -----
MOVEP d{Ay),Dx 16,32 | &(An) bh . | ee=---
MOVEQ MOVEQ #d,Dn 32 #d (D) Dn -**00
MULS MULS <ea>,Dn 16 Data Dn -**00
MULU MULU <ea>,Dn 16 Data Dn -**00
NBCD NBCD <ea> 8 Data Alterable *y-uy-
NEG NEG <ea> 8, 16,32 | Data Alterable et
NEGX NEGX <ea> 8, 16,32 | Data Alterable SRR ]
NOP NOP PC+2-PC 1l ee -
NOT NOT <ea> 8, 16, 32 Data Alterable -**00




e
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. Condition
Assembler | operand Allowable Addressing Modes Codes
Mnemonic Syntax Size Source Destination XNZVC
OR OR <ea>, Dn 8, 16,32 | Data Dn -*"*00
OR Dn<ea> 8,16,32 ] Dn Alterable -**00
ORI ORI #d,<ea> 8,16,32 | #d aata Alterable -**040
ORI #d,SR (3) 8 16 #d et
PEA PEA <ea> - 32 Controf | ] e e -
RESET (6) RESET + .l eee--
ROL ROL Dx,Dy 16,32 | Dn (4} Dn -**0"
ROL #d,Dn 8,16,32 | #d (5) Dn -0
ROL <e2> 16 Memory. . -**0"
_ : Alterable
ROR ROR Dx,Dy 8,16,32 | Dn {4 Dn -0
ROR #d,Dn 8,16,32 | #d (5) On -**0"
ROR <eaz> 16 Memory -**0"
Alterable
ROXL ROXL Dx,Dy 8,16,32 | Dn (4) Dn R ¢
’ ROXL #d,Dn 8,16,32 | #d (5 Dn R ¢ B
ROXL <ea> 16 Memory *T*0
Alterable
ROXR ROXR Dx,Dy 8,16,32 { Dn (4) Dn R« B
ROXR #d,Dn 8,16,32 | #d (5) Dn ***0 "
ROXR <ea> 16 Memory A ¢ B
] Alterable
RTE {6) RTE (SP) + = SP; (SP) + ~ PC R
m RTR (sP)+-.ccR;(sP’+-.Pc « e w0 @
RTS RTS sp+-PC .l e maa
SBCD SBCD Dy,Dx 8 Dn Dn *U*uy-
SBCD ~{Ay),—~{A%) 8 —{An) —{An) *U*u-
Sce Sce <ea> 8 if cc, then 1s — (ea); DataAlterable {| - - - - =
o otherwise 0s ~ (ea)
STOP (6 |-'STOP #d 16 | #d— SR, then STOP e
SuB SUB <ea>,Dn 8,16,32 | Al{1) Dn e
SUB Dn<ea> 816,32 ! Dn Alterable vt
- SUBA SUBA <ea>,An 16,32 | All An . ) ee---
suBl! SUBI #d<ea> 8,16,32 | #d Data Alterable et
suBQ SUBQ #d,<ea> 8, 16, 32 #d (2 Alterable (1) e « 4 » o
sSuBX sSuBX Dy,Dx 816,32 | Dn Dn . s % o
SUBX. ~{Ay),—{Ax) 8,16,32 { —{An) ~{An) s .0
SWAP SWAP Dn 16 Do . | -
TAS TAS <ea> 8 Data Alterable -**00
[ TRAP TRAP #<vector> | | PC— —(SP; SR~ —sP;, | | -----
#<vector> ~ PC
TRAPV TRAPY V=t thenTRAP = & | ceweca-
TST TST <ea> 8, 16,32 | Data Alterable -**00
UNLK UNLK An Unsized ' A ] e-e--

Footnotes:
{1) {f the operation size is byte, the address register diract addressing mode is not altowed.
@ immediate operand, with a value from 110 8.

() it the operation aize is word, the instruction is

privileged.
{4) Source data registar contsins the shift count. Count = 0 to 63, where 0 producss & count of 64.
{5) The data is the shift count, 110 8. '

{6) This oparation is privileged.
(@) Eignt bits of immediate data, which are sign-extended to a 32-bit long operand.

13 /-
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Effective Addressing Mode Categories

[ZAT 281]

Addressing Categories
Addressing Mode Data Memory Control | Alterable Assambier Syntax
Data register direct. X X Dn
Addrass register direct. X An
Register indirect. X X X X (An)
Register indirect with postincrement. X X X {Anyt
Register indirect with predecrement. X X X ={An)
Register indirsct with displacement. X X X X d(An)
Register indirect with index. X X X X d{An,R))
Absolute short. -X X X X XXX
Absoiute long. X X X X XXXXRXAX
PC relative with disptacement. X X X d
PC relative with index. X X X d(RD)
immediate. X X WHRXXX
74L.S5138
Address — Gi1 G2A G2B C B AlYD Y1 Y2 Y3 Y4 Y5 Y6 Y7
inpus | 1 B Y6 — 0 x x x x x|1 1 111111
— A Y5 {— x 1 x x x x|t 1 1t 111 11
——— x X 1 x x x{1t 1+ 1 1 1 1 1 1
Y4 }Decoded 1 0 o 00 0jO t 1.1 1 1 1 1
rv outputs 1+ o o0 0 O0 1]1 0 1 1 1 1 1 1
B 1 0 0 01011011111
—lG1 Y2 41 0 o0 01 1|1t 1 101 1 11
Enable —_—t —-— . 1 0 o 1 0 0|1 1t 110 1 1 1
inputs G2A Y1 1 0 0 10 1]/11 1110 11
— T vo e 1+ 0 0 1 1t 01T 11111 01
G28 Yo + 0 0 11t 1jit1 111110

(@)

(®

The 7415138 3-line to 8-line decoder. (a) symbol, (b) truth table.
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.Table D-2. Move Byte .and Move Word Instruction Execution Times.
" Destination
Source Dn An (An) (An)+ -(An) d16(An) d8(AnXn)* xxx.W  xxx.L
Dn 4(1/0)  4(1/0)  8(1/1)  8(I/1)  8(L/1)  12(2/1) 14(2/1) 12(2/1)  16(3/1)
An 4(1/0)  4(1/0)  8(L/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(2/1) 12(2/1) 12(2/1) 16(3/1) 1_8(3I1) 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)
d16{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)
d8(An,X1‘;)* 14(3/0) 14(3/0) 18(3/1) 18(3/1) 18(3/1) 22(4/ 1)‘ 24(4/1) 22(4/1)y 26(5/1)
XXW 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)
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)
#data 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 D-3. Move Long Instruction Execution Times.
Destination
Source Da An - (An) (An)+ -(An) dl6(An) d8(AnXm)* - xxx.W  xxx.L
Dn 4(1/0) 4(1/0) 12(1/2) 12(1/2) 12(1/2) 16(2/2) 18(272) 16(2/2) 20(3/2)
An 4(1/0) 4(1/0) 12(1/2) 12(1/2) 12(112) 16(2/2) 18(2/2) 16(2/2) 20(372)
(An) 12(3/0) 12(3/0) 20(3/2) 20(3/2) 20(3/2) 24(4/2) 26(412)  24(4/12) 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(512)
-(An) 143/0) 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(4/12) 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) -
XX 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)
ox.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(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(512) 32(5/2) 24(4712) 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) dl6(An) d8(AnXn)* xxx.W xxx.L  d16(PC) d8(PCXn)*
JMP - 8(2/0) - - 10(2/0) 14(3/0) 10270y  12(3/0) 10(2/0) 14(3/0)
JSR - 16(2/2) - - 18(272) 22(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)
MOVEM Word 1244n 12+4n - 16+4n 18+4n 16+4n 20+4n 16+4n 18+4n
M—R (3+n/0)  (3+n/0) (4+n/0) {4+n/0) {(4+n/0)  {5+n/0) {4n/0) (4+n/0)

Long 12+8n 12+8n - 16+8n 18+8n 16+8n 20+8n 16+8n 18+8n
(3+2n/0) (3+2n/0) (4+2n/0)  (4+2n/0)  (4+2n/0) (5+2n/0) (4+2n/0) (4+2n/0)
MOVEM Word 8+4n - 8+4n 12+4n 14+4n 12+4n 16+4n - -
R—M (2/n) - (2/n) (3/n) (3/n) {3/n) (4/n)
Long 8+8n - 8+8n 12+8n {14+8n 12+8n 16+8n - -
(2/2n) {2/2n) 3/2n) (3/2n) (3/2n) (4/2n)

n is the number of registers to move.

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