
Appendix B

MC68000 Review Questions & Programs

by

Motorolu Inc .

Semiconductor Products Sector



PROGRAM PROBLEM T

wnrc a progru to ADD ogcrher l0 sords of DATA. ThG DATA

is STORED i! SEQUENTIAL memory in ASCENDINC ADDRESS

LOCATIONS. Thc loog word RESULT should bc Piaccd rDlo D0

A0 Donts to thc FIRST word in thc STRING.

WORD0 + WORDI +... + WORD9 -+Dn

r meEdY r

.{0+ | WORD0 |

I woRpl I
I woRD2 |

PROGRAM PROBLEM 3

wriie a subrouuDe to find Z. wlctc: 
Z=6_y2

A N D 0 . c < Y < x S 3 2 , 0 0 0 ' c

D0 cooairu Y, Dl cooas X md D2 will cogru Z'

PROGRAM PROBLEiVI 2

Wrilr a subroutmc ro cidmcmon from A0 (passd n, dru Al (ptsrd

n ) m d . 4 , l : A 0 .
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Â
H-
6

^
q
d)--
-

d . a
= g
u o l

( ! H

> q

- r -

! o
e3

co q)

4 't'
d -

G v

- ( )x 9

l r  r a

c'l

(\

A-

FA
El

I

I

9
F-
2

a

o
o-

d
;z

845
l o <

H58
C)

E  = =
t r  ) ) r r
R  g g @
O- z .z .L )

oo

t
€ z
€
c . l O
F
!<

+
O N  F \ z -

BcF€F

3 o
ui ui

EqggH

z
(,

b{)

oo

'

()

oo

C)()
X
q.)

v1

o
I
q)

3' r
o()

t-)

(J

{')

()

.:
C)
-
E cf)
= <
: Y

c.i

(J

o

q

O

r *
J
q O

. =
o . > : <

. ,  
- i

l'vl
-l

|..]
A
)i(

F
A, rt< =

? Q X =
r-'t ll

x H ' l
r ' - l< > n
Q ? / 1 ,

; e
E l a

fl l-(

-
Y

IY
Fl
l^
H

Appendix B { 4



N

r
cc

o

G

a
E +

5 a

a f ,

x

. ; ?

E

E ' t
U c r
o P
a d
8 €

E €

L E

O E
' J O
^ >t r s
5 E
9 ! r= -
F 9 i
x x

€ o \

I
5
3

q t . '

4 ^
x -

.  6 >

-  > \ =
t r o -
E  : 3
I  E =
E  E '
; ; F
( '  c r x

F  I E
8.  8 . i

F

\o F-

5

P

o

.=

'

'
o

q

q

o

a

l o o  t r
l . ! <  t g

; e ; g
* 3 F ;

i € i :  o €
f i i E e  a t ?
s H ; i  ,  i g H
t g g :  E E f r ; e  E E F€ . E E e .  A 9 9 ? s : : E -
= X P =  !  f i q F €  a  3  i
i 5 g !  E F ' * F E  n : e  :

; F : ! 5  Z 3 3 X E  € F ;  4
E i g E s  E i Z T ? g i ; E  ;
€ ? i g g  : ? E E E E € ; E  i
E : i i ! ; g g g g : = l H  ;
i  ; ;S i  E eeeea s r  :  g6gggggsi
E iSBi € eddeE 5 g ; 5sg55555g
= 5 a S 5  s  f  a $ E  a
5 E ; e g  E ^ ^ : 5 F 5  E
E a t l S  a f t * f , s e B B t  a
: E E s i  E : Y Y Y ;  E ! ;  F

gFFgi,E$gg$FFEiF
F 6 l Z

Hz
F-'!
Fl

F
O

(t)

tsrl

J
v
U)z
Av
U
-
U
-l

\l
-t

€\c
(-)

z1

l-]
FI
FT
f-r
F
rrrvz
Fi
CN
,-J

ei

A-
AA
Fl

,-l

o

F 9

: q

3 . E
F i

: O

€ J

q l o
- - q
.>, =

t i =
; '
: t
E c

- g

> 9

z - a
i i o

; 3
g e
U b o

> 8
a =

3 3 ? o _
s F s q  ?o

>
ni
j

@

o - o
X 3 o . ;
= o o
v o t t

C ! ( r ) O
r'\ -
o o
LL LL i-l
O N L L

u
q @ e
1+ tt tt

3
d

R  r ,  S
- g

3  3 =g * s g
z
UJ

TL
LL

o c o l *
l f w l ; <

9 - { r O 6{ ) l r ) ( o ( I )

o
II
c)
cr)
o
o)
(?)

( ) t ! g l f ( o c o
: c l N c r r N o i N
R R R R R o c j c i
3 3 S H H $ne$i'8 - s

E E E S e : : s
F F F E R R R R3 3 3 3 3 S S 3

ui
o o

= = B = B

g g g g s
n
r-)
d
J

o ) l
I

i n 3

o

N u _
O I L( ) c )
CD Cr)( o o
CD CT)

6l

4
A
Fl

tV-
-

ts(

-
41

-\
EI

lJ-

a l
r.- @ ( f ) ( o

r ' ) o
c7) rf) (o



:  :  H ' E  e  F :  "  ;

;  I  4 E !  ?  e  E i  €

r  ' i i l i '  i  i i i  ;  e
2  r ! i : E g :  :  i i :  ;  g
:  a ! , ; i i ; i  i E I i ;  i :5  i 3 ; f i i i :  i  e i i " i  :  : Ee  5 i : ? u i i i g  !  E F i H * . s  g : €
;  g i E i $ ; r i s *  i  * s i ; E i F ?  5  E ;3  F e i E i s i i t ! l =  i , f E i i ; B E !  E ; € = g
? - i s l i  ; a  i i l i  i i  i E i :  i i  E E  $ ?  ;  E , * i s i:= i *;ii ii ilii I a i =i: l? g lii z-gi E iEi3 i  E i i  iF  !E! i  F  :i  $ EE? i I  : ;5$ i  3 E EU E i ;  I i  E i  3:  E i iF E ;FE

. J i i j ;

, ; n - o 2 q
i b '  =  3 f
-  O . o  U !  L  -

7 E ' . 2  5 5  a E
; i ' -  >  u  -  o q )
! . 2 =  p t "  5 - :' - 4 ,  

> -  H  C  g  h O

t tE ; "5 f -E
, i g B  . E t  9 E
E y ;  d 3 o  9 5-  o  c  ( k . b  

B  B ;
h E , ,  o  s  > r + ) i

L > n L H w v' €  -  . i ' a  . . =  $
E = 5  

' E s  
E ; i

. =  B E  ' F . , . ,  2 = 9 ,
i : =  [ " 5  € . ; s
J  = _  

p  
r  L ^ -

> - . = ;  ( J !  c . 5 i

7 = . 8  € q o  E X o
o o  6  c  a . !  6 - ; e
i 5 F  r E  c q 6
: ; x  P ' I ;  s , " e E
: - v h = ^ n4 Y -  : : ;  ' i i
f i ; E  E ' = 5  5 j " "
. : - Y  - . - -  u E e o
< = j  I < :  f : ; g
t ' - c ) - L

e ' z E  ? " " f  E a " ;
i ^ , -  a  c  =  =  P o

: : ! . -  e E E  ! - =
r  v .  > ^

< L v

- q . a  = ' ^ L  ! I o

: - =  i # C  = t +
d o X  . 2 = =  V . : e
: ^ : l -  = t :  Z . 2 Z
3 i c :  o o * o o  q e Q . )

. F  ?  " '  c  o  c  -  ! ? !
1 ; i  

' i r ' 5  
5 ; :" a i i  9 H . 5  ' E a E

- !!!!!!!!!!!!!!!!�-i cz o =i; -
= > J v  o E F ) .  Z - c a' r 2  

* 1 . =  n 9 ? _

i = 9 s  3 . ; ;  e = E, ; = , i E  5 € <  t r : ;

w

A-

tv-
-

-l

-l

4

-l

N

r
p

F-

Appendix B - 6



ECB COMMANDS

BF <addressl> <addrEss2> <word>
BM <ad&ess 1 > a3at6lrcss2> <address3>
BR [<address> [; <counb]l
B S <address 1 > <address2> <data> t<nasbl [ ;option]
BT <addrcss I > <address2>
DC <expression>
DF
!9 t.po- tt num_be>l <address 1 > <address2> [<texr.>]
GD [<address>]
GO [<address>]
GT <breakpoint address>
IIE
LO I gort numbe>] [ ;<options>] [=text]
MD <address> [<counb][;<options>] 

-

MM <ad&ess>[;<options>]
MS <address> <data...>
NOBR [<address> <address> ...]
NOPA
OF
PA
PF[<portnumbe>]
RM
TM [<exit characteD]
TR [<count>]
TT <breakpoint address >
\IE [=6111* text ...
.A0 - .A7 [<expression>]
-D0 - -D7 [<exprression>]
R0 - .R6 [<expression>]
.PC [<expression>]
.SR [<exp'ression>]
.SS [<expression>]
.US [<expression>]
Greak)
(del)
(ctrl-D)
(cu'l-H)
(ctrl-W)
(ctrl-X)
(cr)

note: (1) when cfi'l-W is used, the ourput drspiay can be continued by entering any character.

MT8-671-l

block of memory frll
biock of memorv move
breakpoint set
block of memory search
block of memory test
data conversion
display formatted registen
durnp memory (S records)
go drect
go
go.until breakpoint
nelp
load (S recods)
memory display
memory modify
memory set
breakpoint remove
reset printer attach
dispiay offsets
printer afach
port format
register modify
tansparcnt mode
trace
temporary breakpoint trace
verify (S records)
send message to port 2
di splay/set address register
dispiay/set data register
display/set offset register
display/set program counter
display/set status register
4isplay/set supervisor stack poinrer
display/set user stack pointei
abort command
delete character
redispiay line
delete characler
suspend output (1)
cancel command line
send line to memorv
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MT8ANS.5 IO,2

MC6SOOO ADDITESS AND DATA
REGISTER DIFFERENCES

DATA REGISTER ADDRESS REGISTER

not affected

byte
operands

not al lowed

only bits 0-7 used and
affected
bits 8-31 unused and
unaffected

word
operands

only bits 0- l5 used and
affected
bi ts l6-31 unused and
unaffected

If An is the source: bits 0-15
used

If An is destination: word is sign
extended to longword and all32
bits of An is used and affected

longword
operands

all 32 bits used
and affected

all 32 birs used
and affected
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ANSWER TO LAII  FOR DAY 2

002000

002004

002008

00200c

0020 1  0

002012

0020 1  4

0 0 2 0 1  6

0 0 2 0 1  c

0020 1  E

002020

442024

0 0 2 0 2 6

0 0 2 0 2 8

0 0 2 0 2 A

0 0 2 0 2 c

307C1 000

343C00F0

363C021 0

3O3CFFFA

3210 LOOP

E219

65!A

31 480000201 0

5543

6006

3 1 9030F0
a \ a 2

5240

5448

6DE4

6OOOFFFE ENDl

MOVEA.W

MOVE.W

MOVE.W

MOVE.W

MOVE.W

noR.B
BCS

MOVE.W

SUBO.W

BRA

MOVE.W

SUBQ.W

ADDQ.W

#$1000,A0

#$00F0,D2

#$0210,D3

#$FFFA,DO

(A0) ,D1

f l  n l
- : ! , t= - :

ODD

oo(A0) ,$10(A0,D2.W)

#$2,D3

TEST

(A0) , -$10(A0,p3 .w)

#$2,D2

# $ 1 , D 0

#$2,A0

LOOP

E N D l

ODD

TEST

ADDQ.W

BRA

=l Fl Flq - r  o lH9f i l  - ! r  : r .  P - . . . . i  a l  f l f l f l  i l I e ?
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A

o\
€
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z
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SOLUTION 1'OLAB DAY 4

* * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * *

*" SOLUTION I (SIGNED NUNIBERS) *4
* * * * * * * * ' l * * * * * * * * * * * * * * * * * * * * * * * * * * * * +

oRG 52000
MOVE.W #$4000,,{0
MOVE.W #$1100.Ar
MOVE.W #$.1200.42
N,lovEQ.L #7.D0

LOOP MOVE.W (AO).Dr
EXT.L DI
D]VS #5,DI
SWAP DI
TST.W DI
BrrQ.S EVENI-\
N1OVE \ \ '  (A01+.1
I lRr\ .S TI:S' l '

t r \ rENt- \ '  NlOVI:  \ \ '  ( r \0)+.( , \  I  p
' l ' [S l '  

DI ]RA DO.[-OOP
BRA.S  -
E N D

STRINGi  POINTER
STR]NG2 POINTER
STRING3 POINTER
COUNT -  I

EXTEND TO LG\\ 'RI)
FORN,I  REN{AINDER
PL iT  REMAINDER
l|i Low \\ioRD
EVENLY D IV IS IBLE
N O l

Y E S .  I T  I S I
LOOPED E  T IMES]
\ E S .  D O N E I

N{T8-750-?

LOOP

E V E N L Y
TEST

STRINGI POINTER
STRIn\G2 POINTER
STRING3 POINTER

C O U N T  . 1

FORI\1 RENIAINDER
PLIT REN,IAINDER
IN  LOW WORD
LVENL) '  D IV IS IBLF?
N O I

) 'ES .  ]T  IS I
LOOPED 8 TIN' IES?
\ .ES .  DONE]

SOLUTION TO LAB DAY 4

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
SOLUTION 2 (UNSIGNED NUMBERS)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t  * * * * *

oRG $2000
LEA $.1000.A0
LEA $'1100.A I
LEA $4200.41
CLR.L  DI
MOVE.W #7.D()
MOVE.W (A0) .D l
DIVU #.5.DI
LSR.L  #8 . t )  I
L S R . L  # E . D ]
I IEQ S I : \ / l - .Nl-)
N I O V E . \ \ '  ( r \ { ) 1 + . r

tsR,. \ .S T[S' I
N4O\/E \ \ '  (A())+.(
DBRA DO.LOOP
B R A . S  -
E N D

\----[,Infnrol-a



cr
c.l

c-

?o
l-

I c'.

f i f rx  io= a' - ' -  -  -) z_ * ' i . ;

2 2 '  ?  z z e
= ^ =  < € <  -
d E p - c z  i 6 =  : - ; ^ [ i- * l g  

I i r - r  2 * z
U D 8 - t  * u \  = : R
= = = Z t r  > 2 2  " E .
l * / = ?  X = = =  ? 2 2
6 A 6 a =  Y - 5 >  ; : ;

it

? A  +
=. C{

o - o r 8  ?  r = i  i -
^  1  1 1 =  < =  E  = 3 ; : 3Q Q Q Q +  ' j ^ e + , r  - 9 ? :

= = = 5 = a l n i i = = = E  *
e 4 e e  s i  r r r i  l . - r n r : i  r n . r j  z ( n
U < < < i ; 7 - t , ^ . . > - > i , < CS l E E e - e = ? F e s e E * =

* nr J6'
x M  , F
*  r Y l  &

lF 716 +e

t z  f-F -\ iF

* > )  J +

t z  t* *
* n  + r
* r . t  i , l r
+FF 'F
x Z  J (
Ji rt Je
JF \./ +$

! .e I
* Z ;
:li V :tt

* *
.)a ta

7 r '  '  t T
* 2 2  J F
* . 4  J a

l i H  ) E

tF F) *'

* - l  +
: : v  : :

* - t  / c

Ji J(
+F .}F

t

A-

aA

-J
-
v

F

ẑ
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