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ZAT 281/4 - Pengantar Mikropemproses

Masa : 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi TUJUH BELAS muka surat yang bercetak
sebelum anda memulakan peperiksaan 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 $A00007 ;jarahan 1
PCDDR EQU SA00009 ;arazhan 2
PBDR EQU SA00013 ;arahan 3
PCDR EQU SA00019 ;arahan £
DATAL EQU $03 ;arahan 5
DATAZ EQU S004004F0 ;arzhan 6
ORG $400400 ;arahan 7
MULA MOVE.B #SFF¥,PBDDR ;arahar B
MOVE.B #0,PCDDR ;arahan 9
ULANG MOVE.B PCDR,DO ;jarahan 2
MOVE.B DO, PBDR ;jarxzhan B
MOVE.B DO,D1 ;arahan C
ANDI.B %DATA1,DC ;arahan E
BNE ULANG ;a§:2:i i
E.B 1,DAT ;ra B B
§2X;.d ZEEDA e ;arahan 10
é&.w 0 ;arahan 11
END
ﬁRﬁahl
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a4

mpkadansmsmtputpadakudaanymg ditunjukkan dalam Rajah 2 nyatakan
gar dl alamat DATA 2 apabila aturcara tcrsebut dilaksanakan,

odl/n/n uuin " )

D7 D6 D5 D4 D3 D2 D1 DO

Rajah 2
(10/100)

ya keadaan suis output pada keadaan yang ditunjukkan dalam Rajah 3 nyatakan
di alamat DATA 2 apabila aturcara tersebut dilaksanakan,
(kmsan betlorek (@) menandakan keadaan suis berkenaan)
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D7 D6 D5 D4 D3 D2 D1 DO

Rajah 3
(10/100)

cara dalam Rajah 1, supaya semua LED dinyalakan apabila suis D7 pada
Tuliskan aturcara ]engka,p untuk perlaksanaan keadaan tersebut.
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2. Rajah 4 menunjukkan litar sistem mikrog
LED yang di antaramukakan dengan
dinyahkodkan oleh penyahkod 741.S138.
berikut:
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Rajah 4




3

1)  Tunjukkan bahawa ingatan EPROM boleh dicapai pada ingz
$00003FFF

SeTSetsNsREsRsbcd st el s nem mem s g wiein wieneelalee (e iR TR R
sheatiedas snie SE R R A A E AES @RIR L e R R e R e e e
TOE L e Hes AaTE ETE LA Bas sAs e =, SeS saseas suin e aianE ainie el ele e e e e e e e e
SeC SRt s s B SR A aee s sone s alndleE e e SIS R R e e B e it Fi TR A
TeN sEa amemes eaE e Eas aNs Eeeascsnana B I I B L T
emcemnsesemcsccncranascninnnEsan s e vaR R AR R R e L e e

TS Ses Mss Sre ErE SRL Pl SN ALE ERE SSL Eee neneen EseBsdsassal ena nds ass ana s sae

(20/100)

3. Aturcara dalam Rajah 5 merupakan ‘fail listing’ suatuamrcamunmkmmgu;isamwdasﬂsm
mikropemproses boleh mencapai RAM dan LED di pot - sistemn mi pro :
Pin FCO-FC2, A1-A23, AS, UDS, LDS, R/W, DTACK, dan D0~D15 sxsim
tersebut disambungkan kepada penganalisis logik bagi meng s aan

tersebut.

00R00007 PBDDR  EQU $A00007 ;lokasi penentu arah pot B
00a00013 PBDR EQU $A00013 i;lokasi pot B [

00400400 ORG $400400 jalamat aturcara disimpan
00400400 13FCOOQFF MOVE.B #S$FF, PBDDR ;set pot B sebagai pot output
00400404 00Aa00007

00400408 103C00BA MOVE.B #$BA,DO smuatkan hgt& $§g ke DO
0040040C 13COOOAD ULANG MOVE.B DO, PBDR ;hantar byte $BA ke pot output |
00400410 Q013

00400412 4EF90040 JMP ULANG
004004186 040C

S 00400418 END
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Rajah 5
a) Terangkan keadaan demi keadaan kitaran baca siste:
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¢) Sekiranya frekuensi jam sistem mikropemproses ialah 10 MHz, kirakan masa yang
diperlukan untuk melaksanakan arahan 7 dan arahan 8.
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f) Lakarkan kitaran isyarat logik mungkin diperhatikan di skrin penganalisis 1
dengan melengkapkan klm.mnylz.:k dalam Rajah 6. on

Ti T2 Ts Ts Ts T Tr Ta Ta Tio Tis T Tex Taa Tas Tse ey T Tie T35 B g T2¢ Tos Tos Tar Tzs

NN NANANNANNANNANAR AR NN
A1-A23 E
DTACK

coor | Licetil i Ll Ll

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

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

dan kandungan D2 ialah ........cooeiiiiiiiiinnn .,.-,.,....._.r......_..A..:.;.‘”.,...;.,,“.,-._,,i,,g;_.f._,._,,,,,_‘!_‘Z_;_;‘_.,_“_g, |
o0

b) Apabi]a aturcara mmcab% ke subrudn
KandunganPCxahh.....................,..e---sm.-;.a.--«mnsusushrﬁ%%-

;
dan ia disimpan di AlAMAL .....oeoni ittt eana
:
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_9._
arahan MOVE.W 8(A5) ialah
(10/100)

n D1, D2, D3, dan D7 sebaik sahaja sebelum arahan UNLK A5

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

n D1, D2, D3, dan D7 selepas arahan MOVE.W D1,DATALOC

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

(20/100)

¥
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) L
2 004004DE SPLOC EQU $004004DE salamat penunjuk stak
3 00400490 DATALOC EQU $004004530 ;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 04DE
7 00400406 123C0002 MOVE.B #DATAl,D1l ;nombor 2 dimuatkan dalam D1
8 0040040a D23C0011 ADD.B #$11,D1 #$11l dicampur ke dalam D1
9 0040040E B502 EOR.B D2, D2 ;reset kandungan D1
1 00400410 3F02 MOVE.W D2,-(SP) skandungan D2 disimpan di stak
11 00400412 3701 MOVE.W D1,-(SP) ;kandungan D1 disimpan di stak
12 00400414 61000092 BSR SBRTN smencabang ke subrutin
13 00400418 33C10040 MOVE D1, DATALOC ;kandungan D1 diselamatkan
0040041C 0490
1 0040041E 4E4B TRAP #11 +ke wvektor 11
15 00400420 00O0OQ DC.W (¢] ;
17 004004R0 ORG $004004B0 7lokasi subrutin disimpan
18 004004B0 4ES55FFF4 SBRTN LINK A5, #-12 ssubrutin penyambung
19 004004B4 3E2D0O00OS8 MOVE.W 8(A5),D7 ;data D2 dimuatkan ke dalam D7
20 004004B8 362DFFFE MOVE.W -2 (A5),D3 ;perkataan pertama storan dimuat ke D3
21 O004004BC 322DFFFC MOVE.W -4 (A5),D1 spekataan ke dua storan dimuat ke D1
22 004004c0 D243 ADD.W D3,D1 ;s kandungan D3 dicampukan ke dalam D1
23 004004cC2 4ESD UNLK A5
24 004004C4 4E75 RTS
25 =
26 004004cse ORG $004004cCe
27 004004ce 00010203 DC.B $00,501,502,503,5$04,805,506,507,508,509,50a, $0B, SOC
004004CA 04050607
004004CE 080S0A0B
004004D2 0OC
28 004004D3 3F065B4F DC.B $3F, $06,$5B,54F,$66,56D,87D,507,$87F, $67,55F,$7C,$39
004004D7 666D7D0O7
004004DB 7EF675F7C
004004DF 39
29 0Q04004EQ 5E7971786 DC.B $5E,$79,$71,5876,$38,$73,83E
004004E4 3B733E
30 004004E7 11 DC.B $11
31 004004ES END

Rajah 7

D0 = 81234 5678

D1 = $9ABC DEFO0
D2 = $1122 3344

D3 = $5566 7788

D4 = $0012 0034

D5 = $CO1D FF32
D6 = $AABB CCDD
D7 = $0001 0004

A0 = $0000 2000
A1 = $0000 2001
A2 = $0000 2002
A3 = $0000 2004
A4 = 80001 1006
A5 = $0000 200A
A6 = $0001 1004
A7 = $0000 4000

$0000 2000 = SFACE
$0000 2002 = SOAFE
$0002 2004 = $4A63
$0000 2006 = $0002
$0000 2008 = SFFFF
$0000 200A = $2006
$0000 200C = $1010
$0000 200E = SABCD

Rajah 8

45
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p alatdaftar destinasi selepas perlaksanaan setiap arahan berikut;

Kandungan alatdaftar destinasi

(20/100)

ﬂt@i&s dm selepas perlaksanaan arahan MOVEM.L (A2)+,DO-D5.
C >as [ Ksanaan arahan tersebut.
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1. DIVU D2,D5
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1ii. MULU D5,D6
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iv. ADD.L D6,D5
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V. DIVU D7,D6
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Vi MULU D7,D4

e ressesrecrerrrrtrasar e s eenenenn ey

R

B A I

e e

d) Tuliskan suatu segmen anmnymgmgkaabngx.;
bcmda&lohmahmatpmzﬂmmm&m,am_

B L R I

“aeesaes

darerese s s s e Es e e tte Wt






=

49

15 fzaT 281]
LAMPIRAN A
' Condition .
Asssmbier Operand Aliowable Addressing Modes Codes
Mnemonic Syntax Size Source Destination XNZVE
ABCD ) ABCD Dy,Dx 8 Dn Dn P4 T o
= ABCD —{Ay),—(Ax) 8 —(An) —{An) i * S ¢
ADD ADD <ea>,Dn 8, 16,32 | Ali(1) Dn o 3 S
ADD Dn,<ea> 8,16,32 | Dn Alterable S
ADDA ADD <ea>,An 16, 32 All By Theweas REME e SR
ADDI ADDI #d.<ea> 8,16,32 | #d Data Alterable e St S
ADDQ ADDQ #d,<ea> 8,16,32 | #d (2) Alterable (1) s.e ¥
ADDX ADDX Dy,Dx 8, 16,32 | Dn Dn e
ADDX —(Ay),—(Ax) g8, 16,32 | —(An) —(An} N i,
AND AND <ea>,Dn 8, 16,32 | Data Dn i
AND Dn,<ea> 8, 16, 32 Dn Alterable = "3 "4 B D)
ANDI ANDI #d.<ea> 8,16,32 | #d Data Alterable -**00 (
AND! #d,SR (3) g8, 16 #d SR DI
ASL ASL Dx,Dy 8, 16,32 | Dn (4 Dn T
ASL #d,Dn 8,16,32 | #d (5) Dn S
ASL <ea> 16 Memory TRk
Alterable
ASR ASR Dx,Dy 8, 18,32 | Dn (4) Dn RS
ASR #d,Dn 8,15,32 | #d (5) Dn s
ASR <ea> 16 Memory s » &=
' Alteradle
Bee _Bee <iabel> 8, 16 licc,thenPC+d—PC | | - ----
BCHG BCHG Dn,<ea> 8,32 |—On £ Data Alterable da =
BCHG #d.<eza> 8, 32 #d Data Alterable e =
8CLR BCLR Dn,<ez> 8,32 Dn Data Alterable e
BCLR #d,<ea> 8, 32 #d Data Alterable - R
BRA BRA <label> 8, 16 PCHd=PC. | o e e et
BSET BSET Dn.<ea> 8, 32 Dn T Data Alterable = L
BSET #d<ea> 8, 32 #d Data Alterable -=-" .
BSR BSR <iabel> 8, 16 pPC——SP;PC+c¢—=PC | | -----
BTST BTST Dn,<ea> 8,32 Dn Data, Except - -
Immediate 1 (\
BTST #d,<ea> 8, 32 #d Data, Except ==
Immediate
CHK CHK <ez>.Dn 16 if Dn <0 or Dn > (ea), Data YU
: then TRAP
CLR CLR <ea> 8, 16, 32 Data Alterabie =y -0100
CmpP CMP <ea>,Dn g, 16,32 | All (1) Dn Z Wi A
| CMPA CMPA <ea>An 16. 32 All An I a = s
At b‘ = - - - -
.%41 CMP! #d,<ea> 8, 16,32 | #d Data Alterable
MPM A g 16,32 | (An)+ (An)+ = = ® % e
el CMPM (Ay)+(Ax)+
== ;4/-
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Condition
A lor Operand Allowsable Addressing Modes Ccdes
Mnemonic Syntax Size Source Destination XNZVC
DBcc BDcc Dn.<label> 16 fece,thenbn—-t—<-0Dn; | =000} @ ==-=---
fDn¥-1,thenPC+d—PC
Divs DIVS <ea>,Dn 16 Data Dn -***0
DivU DIVU <ea>,Dn 16 Data Dn SRS aees0
EOR EOR Dn,<ea> 8, 18, 32 Dn Data Aiterable -**00
EORI EOR!I #d,<ea> 8, 16, 32 #d Data Alterabile - : *00
EOR! #d,SR (3) 8, 16 #d SR > SR
EXG EXG Rx,Ry 32 Dn or An DnorAn | - - - - -
EXT EXT Dn 16, 32 Dn -**"00
JMP JMP <ea> <ea>-—PC . Control = | ==« - -
JSR JSR <ea> PC — —(SP); <ea>— PC Control' ™~ = ===
LEA LEA <ea>,An 32 Contro! AR B ia 1l == e
LINK LINK An,#d Unsized PO o el o ) e e m - -
LsL LSL Dx,Dy 8, 16, 32 Dn (4) Dn el B
LSL #d,Dn 8,16,32 | #d (5 Dn T
LSL <ea> 16 Memory = g
3 Alterable
LSR LSR Dx,Dy 8, 16, 32 Dn (4) Dn i B -
LSR #d,Dn 8,16,32 | #d (5) Dn =0 =0 "
LSR <ea> 16 Memory Fg*Te*
‘,/ Alterable
MOVE MOVE <ea><ea> 8, 1§, 32 All (1) . Data Alterabie -**060
MOVE <ea>,CCR 16 Data i CCR g e S
MOVE <ez>,SR (6) 16 Data SR L
MOVE SR.<ea> 16 SR Data Alterabie | - - - — -
MOVE USP,An (6) 32 use O = o -
MOVE An,USP (6) 32 An HEP S—— i e i
MOVEA MOVEA <ea>An 186, 32 All An 200 ] - - - -
MOVEM MOVEM <list> <ea> 16, 32 Controt Alterable | = - - - -
n or -{An
MOVEM <ea> <list> 16, 32 Control or {An)y+ o, .
MOVEP MOVEP Dx,d(Ay) 16, 32 Dn - o
. > AT i S IO
MOVEP d(Ay),Dx 16, 32 d(An) D(n s VAR Y Al
MOVEQ MOVEQ #d.,Dn 32 #d () Dn - ** 0P -3
MULS MULS <ea>,Dn 16 Data Dn -**00
MULU MULU <ea>,Dn 18 Data Dn -* 0o
NBCD NBCD <ea> 8 Data Aiterabie S -
NEG NEG <ea> B, 16,32 | Data Alterable < ...
NEGX NEGX <ea> 8, 18,32 | Data Alterabie - ...
NOP NOP PC+2-PC
NOT NOT <ea> —_— T T
8, 16,32 Data Alterabie == =00

(g d
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Condition
Assembier 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 Data Alterable -**00 ,
OR! #d,SR (3) 8, 16 #d SR T S !
PEA PEA <ea> 32 Control = - - e e e e
~ RESET (6) RESET | oo S e NP
ROL ROL Dx,Dy 8, 16,32 | Dn (4) Dn L e e
ROL #d,Dn 8,16, 32 | #d (5) Dn i
ROL <ez> 16 Memory- - - )
Alterable
ROR ROR Dx,Dy 8, 16, 32 Dn (4) Dn S S
ROR #d,Dn 8, 16, 32 #d (5) Dn Al |
ROR <ea> 16 Memory =rin s e
Alterable
ROXL ROXL Dx,Dy 8, 16, 32 Dn 4) Dn ¥ ey Dl
ROXL #d,Dn 8, 16, 32 #d (5) Dn el e
ROXL <ea> 16 Memory AN, A T
Alterable
ROXR ROXR Dx,Dy 8, 16, 32 Dn (4) Dn s e
RCXR #d,Dn 8, 16, 32 #C& (D) Dn wlbiassh W
ROXR <ea> 18 Memory R ¢ M
Alterable
RTE £65) RTE (SP) + = SP; (SP) + — PC 2l e il
RTR RTR (SPH+— CCR; (SP)+ — PC BESEN A
RTS RTS SP)+= PG/ rwiluallilil ¥ JE o B e
SBCD SBCD Dy,Dx 8 Dn Dn s G
SBCD —(Ay),—{Ax) 8 —(An) —(An) L F i T
Scec Scc <ez> if cc, then 1s — (ea); Data Alterabie | = = = = =
otherwise 0s — (ea)
STOP (5) -'STOP #d 16 #d — SR, then STOP et
suB SUB <ea>,Dn 8, 16,32 | Al (1) Dn Sats
SUB Dn.<ea> 816,32 | Dn Alterable =
SUBA SUBA <ea>,An 16, 32 All AD |, g e i SN e
SuBl SUBI! #d,<ea> 8, 16, 32 #d Data Alterable RS ™
SuBQ SUBQ #d.<ea> 8, 16, 32 #d (2) Alterable (1) b amist il
SUBX SUBX Dy.Dx 8,16,32 | Dn Dn il o
SUBX —(Ay),~(Ax) 8, 16,32 | —(An) —(An)
Swap SWAP Dn 16 Dy- 0 0 R i D e e
TAS TAS <ea> 8 Data Alterable T Y
[ TRaP TRAP #<vector> M PC——@PESR=-0FE  § TR I
#<vector> = PC
TRAPVY TRAPV v=1thenTRAP | | ====4
ST TST <ea> 8, 16, 32 | Data Alterabie _ - +00
UNLK UNLK An Unsized Ay = R

(1) !f the operation size is byte, the address register direct addressing mode is not aliowed.
2) immeciate operand, with a value from 1 to &.

G} If the operation size is word, the instruction is pri

vileged.
8 Source ciate register contains the shift count. Count = O to 63, where 0 produces & count of 64.
) The data is the snint count, 1t0 8.
®) This operation is privileged. 22.bit operand.
@) Eignt bits of immediate ata, which are sign-extended to 2 32-bit long

51
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Assembler Syntax

L b o - L R ol i

Cpllh -l = L TR O

2 X K KKK XK XXXOr-rOrOrOr

X X XOO e DO e,

C. B AIY0 Y1 Y2 Y3 Y4 Y5 Y6 Y1

XXXOOOO» =

XXr-OODOOOOOO
x KAUH AKX XK _w by

_m X X0000000O

”e
O % X v i e el

MUK AKX KK XK

X XK KKK X X X

thﬂrr Memory | Control | Alterable
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Masa pelaksanaan beberapa arahan mikropemproses 68000

[ZAE 281]

Table D-2. Move Byte and Move Word Instruction Execution Times.
Destination
Source Dn An (An) (An)+ -(An) dil6(An) d8(An,Xn)* xxxX.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(271) 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(2/1) 12(2/1) 12(2/1) 16(3/1) 18(3/1) 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(1_kn,X1:1')* 14(3/0) 14(3/0) 18(37/1) 18(3/1) 18(3/1) 22(4/1) 24(4/1) 22{4/1) 26(5/1)
XXX W 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 Dn An (An) (An)+ -(An) dl6(An) d8(An,Xn)* - xxx.W b5 o i
Dn 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 4(1/0) 4(170) 12(1/2) 12(1/2) 12(1/2) 16(2/2) 18(2/2) 16(2/2) 20(372)
(An) 12(3/0) 12(3/0) 20(372) 20(3/2) 20(3/2) 24(4/2) 26(472) 24(472) 28(572)
(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(572)
-(An) 14(3/0) 14(3/0) 22(3/2) 22(3/2) 22(3/2) 26(4/2) 28(47/2) 26(472) 30(572)
d16(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)*  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)
XXX.W 16(4/0) 16(4/0) 24(4/2) 24(4/2) 24(4/2) 28(5/2) 30(572) 28(572) 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(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(370) 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  dl6(PC) d8(PC.Xn)*

i 5 10(2/0) 14(3/0) 10(2/0) 12(3/0)  10(2/0) 14(3/0)
jrsxg - 122321 = i 18(2/2)  22(2/2)  .18(2/2) 20(3/2) 18(2i2) = 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) s . 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+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 : 1-’728n 12+8n - 16+8n 18+8n 16+8n 20+8n 16+8n 13"‘8_3
. (3+2n/0) (3+2n/0) (4+2n/0)  (4+2n/0)  (4+20/0) (5+2n/0) (4+2n/0) (4+20/0)

MOVEM word  8+4n . g+an  12+4n 14+4n 12+4n 16+4n41_ . .

R—M (2/n) E (2/n) (3/n) (3/n) (3/n) (4/m) 7
Long 8+8n = 8+8n 12+8n (14+8n 12+8n 16+8n = =
S (@za) (2/2n)  3/2n) (3/2n) ___ (3/2n) _ (4/2n)

7 is the number of registers 1o move.
* The size of the index register (Xn) does not a 5 3
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