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absolute short 
(mode=111, register=000) 
 
As shown above this addressing mode LOOKS like 
immediate but is NOT because no # precedes the 
label. 
 
general form ADD LABEL,D3  Source is absolute 

(an address specified 
by a symbol); 
destination is data 
register direct 

 

The source is a memory location.  Specifically, LABEL 
will have an assigned value in the symbol table and 
this value will be used as the address of the source 
data.  Unlike the immediate mode, this mode uses the 
standard ADD instruction format. 
 
Recall the general form of the ADD instruction: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

Opcode Register Op-mode Effective Address 
   Mode Register 

 

The assembled form for absolute short source 
addressing is: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

1 1 0 1 0 1 1 0 0 1 1 1 1 0 0 0 
x x x x x x x x x x x x x x x x 

 

where xxxxxxxxxxxxxxxx is be a 16-bit extension 
word containing the value of label and is used as the 
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address of the data to be used in the ADD.  
Compared to immediate mode, this is the address of 
the data.  Immediate mode would put the data in the 
extension word. 
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IMPORTANT 
 
 

general form ADD #LABEL,D3  The source is 
NOT absolute, 
it is 
IMMEDIATE. 

 

THIS IS THE #1 STUDENT ERROR. 
 
The correct interpretation of this instruction is: 
 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

0 0 0 0 0 1 1 0 Size Effective Address 
         Mode Register 

Word Data (16 bits) Byte Data (8 bits) 
Long Data (32 bits, including previous word) 

 

where Word Data or Long Data is the value of LABEL 
interpreted as a constant. For example, if LABEL had 
the value $7EFF the above instruction would add the 
value $7EFF to the contents of D3.  IT WOULD NOT 
ADD THE CONTENTS OF MEMORY ADDRESS 
$7EFF to D3. 
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ADDRESSING MODES WHICH INVOLVE ADDRESS 
REGISTERS 
 
Only a restricted set of MC68000 instructions permit 

an address register destination operand.  These 
instructions usually have an instruction mnemonic 
that ends in A, i.e. ADDA, MOVEA, SUBA, etc. 

 
MOVE.size <ea>,<ea>  

As a destination <ea> can be a data register or a 
memory location.  An address register (An) 
destination is NOT allowed. 

 
MOVEA.size <ea>,An 

The destination for a MOVEA instruction can only 
be an address register. 

 
The MC68000 handles address calculations in a 
different manner than simple math calculations: 

• if size=word then the source word is sign-
extended prior to the calculation 

• only word or long word sizes are allowed 
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Examples of Using Symbols and MOVEA: 
 
 ORG $6000 
FT DS.L 1 
 
 ORG $7000 
 MOVEA.L FT,A0 ;moves 32-bit long word 

at $6000 into A0, i.e. 
(A0)=$1 

 MOVEA.L #FT,A1 ;moves 32-bit long word 
address $6000 into A0, 
i.e. (A0)=$00006000 

 
The point is that FT=$6000 in the symbol table.  If you 
refer to FT it simply replaces the symbol with the hex 
number $6000.  Hence, the first instruction is really 
 
 MOVEA.L $6000,A0 
 
which you know will put the contents of address 
$6000 into A0.  The second instruction is treated as 
 
 MOVEA.L #$6000,A1 
 
which you know will put the number $6000 into A1.  
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MORE ADDRESS REGISTER 
SPECIFIC INSTRUCTIONS: 
 
MOVEA.L <ea>,An 
The MOVEA instruction moves the contents of the 
source operand, i.e. the contents of <ea>, to the 
address register An. 
 
LEA <ea>,An 
The LEA instruction simply moves the source 
operand, i.e. <ea>, to the address register.  At this 
point in your knowledge of MC68000 addressing you 
can think of the LEA instruction treating the <ea> as 
an immediate constant. 
 
Example: 
 
 ORG $6000 
TE DC $ABCD 
 
 ORG $7000 
 MOVEA.L TE,A0 ;will put $ABCD into A0 
 MOVEA.L #TE,A1 ;will put $6000 into A1 
 LEA TE,A0 ;will put $6000 into A0 
 LEA #TE,A0 ;NOT ALLOWED 
 LEA 16(TE),A2 ;can compute addresses 

as will be shown later in 
course 
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COMMENTS: 
1. Use MOVEA to initialize address registers 
2. Use LEA to calculate dynamic addresses such as 

found in arrays. 
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USING ADDA AND SUBA 
These instructions are used to manipulate addresses 
 

ADDA.<size> <ea>,An 
SUBA.<size> <ea>,An 

 
where <size> can only be word or long word.  As 

shown <ea> can be determined by any 
addressing mode but the destination can only be 
an address register.  If <size> is word, then the 
source is sign extended to a long word and all 
calculations and the result are long word. 

 
Examples: 
 
 ADDA.L #100,A0 
 
The source is immediate.  The destination is address 
register direct as it should be. This instruction adds 
long word $64 ($64=10010) to the long word contents 
of A0. 
 
 
 SUBA.W ALPHA,A1 
 
Since ALPHA is a label the source is absolute long.  
The destination is address register direct as it should 
be. This instruction adds the sign-extended (ALPHA) 
to the long word contents of A1. 
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Suppose (ALPHA) = $8C07 and (A1)=$0000 A04B. 
Then, sign-extending (ALPHA) to $FFFF 8C07 and 
adding $FFFF 8C07 to $0000 A04B gives (A0) = 
$0001 1444.  If you did not sign-extend you would get 
the incorrect result (A0) = $0000 1444. 
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ADDRESS REGISTER INDIRECT 
ADDRESSING MODES 
 
Address register indirect 
(mode=010, register=register#) 
 

general form ADD (A0),D3  Source is address 
register indirect 

 

Assembled instruction: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

1 1 0 1 0 1 1 0 0 0 0 1 0 0 0 0 
Opcode Size Register Addressing 

Mode 
Addressing 

Mode 
Register 

 

where mode=0102 to indicate address register indirect 
and register=010=0002 to indicate register A0. 

D3

A0 $2000 $1234

ADD (A0),D3

$2000

registers

word length

memory

CODE

DATA

 
 
This instruction references the contents of the 
memory location whose address is in A0 adds $1234 
to the low 16-bit word contents of D3. 
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This type of addressing is indicated in the 
Programmer’s Reference Manual by EA=(An) 
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Address register indirect with postincrement 
(mode=011, register=register#) 
 

general form ADD (A0)+,D3  Source is address 
register indirect 
with 
postincrement 

 

Assembled instruction: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

1 1 0 1 0 1 1 0 0 0 0 1 1 0 0 0 
Opcode Size Register Addressing 

Mode 
Addressing 

Mode 
Register 

 
This instruction performs the same ADD but after the 
ADD is performed will increment the word length 
contents of A0 by one word (2 bytes).  In the previous 
example this would change the address in A0 from 
$2000 to $2002 
 
 
This is indicated in the Programmer’s Reference 
Manual by the notation: 
 
EA=(An) 
An An+N 
 
where N is determined by the instruction size. 
N=1 for byte length adds, 2 for word length adds, and 
4 for long word length adds. 
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Address register indirect with predecrement 
(mode=100, register=register#) 
 

general form ADD -(A0),D3  Source is address 
register indirect 
with 
predecrement 

 

Assembled instruction: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

1 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 
Opcode Size Register Addressing 

Mode 
Addressing 

Mode 
Register 

 
This instruction performs an ADD but before the ADD 
is performed the word length contents of A0 are 
decremented by one word (2 bytes).  In the previous 
example this changes the address in A0 from $2000 
to $1FFE and does a word length add of the contents 
of $1FFE to D3. 
 
The manipulation of the source is indicated in the 
Programmer’s Reference Manual by the notation: 
 
An An-N 
EA=(An) 
 
where N is determined by the instruction size. 
N=1 for byte length adds, 2 for word length adds, and 
4 for long word length adds.  Note that the subtraction 
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is shown before the effective address to indicate that 
that contents of the address register are decremented 
and then used to determine the source address. 
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interesting forms of combining indirect addressing: 
 
MOVE.W (A0)+,(A1)+ 
 
Before: 
   memory  
    $53EFC 
    $53EFE 

A0 0005 3F00  1C9A $53F00 
    $53F02 

 
   memory  
    $5FFFC 
    $5FFFE 

A1 0006 0000   $60000 
    $60002 

 
After: 
   memory  
    $53EFE 
   1C9A $53F00 

A0 0005 3F02   $53F02 
    $53F04 

 
   memory  
    $5FFFE 
    $60000 

A1 0006 0002  1C9A $60002 
    $60004 

 
These modes are good for moving blocks of data from 
one area of memory to another. 
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More interesting instructions: 
 
MOVE.W (A0)+,(A1)+ 
Copies one data word from (A0) to (A1) 

1. reads word contents of (A0) 
2. increments A0 by 2 bytes 
3. moves word to (A1) 
4. increments A1 by two bytes 

 
MOVE.W -(A0),-(A1) 
Copies one data word from (A0) to (A1) 

1. decrements A0 by 2 bytes 
2. reads word at new (A0) 
3. decrements A1 by 2 bytes 
4. writes word at new (A1) 

 
MOVE.W -(A0),-(A0) 
Copies one data word from (A0-2) to (A0-4) 

1. decrements A0 by 2 bytes 
2. reads word at new (A0) 
3. decrements A0 by 2 bytes 
4. writes word to new (A0), i.e. original A0 - 4 bytes 

 
MOVE.L (A2)+,(A2) 
Copies one long word from (A2) to (A2+4) 

1. read long word at (A2) 
2. increments A2 by 4 bytes 
3. writes long word to new (A2) 

 
MOVE (A7)+,(A7) 
Copies the word at (A7) to (A7+2) 
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The above MOVE instructions only affect memory; no 
data registers are affected. 
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ADD.W (A0)+,D0 
Adds word at (A0) to D0 

1. reads word at (A0) 
2. increments A0 by 2 bytes 
3. adds word to D0 

 
MOVE.W -(A2),D0 
Adds word at (A2-2) to D0 

1. decrements A2 by 2 bytes 
2. read word at new (A2) 
3. writes word to D0 

 
 
MOVE.W D1,-(A1) 
Moves a word from D1 to the new (A1) after A1 is 
decremented 
 
MOVE.W (A1)+,D2 
Moves (A1) to D2; A1 is incremented by 2 bytes 
 

A simple rule to remember for 
computing addresses is to evaluate the 
expression from left to right. 
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Address register indirect with index and 8-bit 
displacement* 
(mode=110, register=register#) 
 
*also called offset by Motorola 
 

Examples 
 

 ADD 4(A0,D6),D3  uses A0 as the 
base address 

 ADD LABEL(A0,D6),D3  uses the symbol 
LABEL as the 
base address 

 

 
Assembled format of instruction: 
  

15 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 

1 1 0 1 0 1 1 0 0 0 1 1 0 0 0 0 
(1) Rn (2) 0 0 0 8-bit displacement 

 
Notes: 
Rn index register number, 0 Rn 7 
(1) type of index register, 0=data register, 1=address register 
(2) size of index register for address computation, 0=word length, 

1=long word length 
8-bit displacement is 2’s complement number 

 
The source address is computed as the sum of the 
base address (the contents of A0, in these examples), 
the displacement, and the offset.  The addition is 
performed using all 32-bit numbers and the result is a 
32-bit address.  The index (either an address or data 
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register) is either a 32-bit  number or  a 16-bit number 
sign extended to 32 bit.  The displacement is an 8-bit 
number in 2’s complement notation sign extended to 
32 bits for the address calculation. 
 
 
 

 ADD 4(A0,D6.W),D3 case 1 
 ADD 4(A0,D6.L),D3 case 2 
 

case 1: 
A0 (the base) 

sign extension index (.W) 
sign extension displacement 

the calculated address 
 
In this case the word-length index register is sign 
extended to a long word, and the byte-length 
displacement is extended to a long word.  The actual 
address calculation is performed using all long word 
numbers. 
 
case 2 

A0 (the base) 
index (.L) 

sign extension displacement 
the calculated address 

 
In this case the index register is long word needing no 
sign extension, and the byte-length displacement is 
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extended to a long word.  The actual address 
calculation is again performed using all long word 
numbers. 



-142- 
Copyright 1992 F.Merat 

Example: 
Using address register indirect addressing to access 
a table of numbers. 
 
A MC68000-based system monitors four pressure 
valves in a chemical processing plant.  Each valve’s 
pressure is recorded every half-hour.  These readings 
are sequentially stored in memory as shown below. 
 
MOVE.W VALVE(A0,D0.W),D1 
 
retrieves any selected valve reading into D1 where: 

A0 contains the beginning address of the table, in this 
case $53F00 

D0.W contains the number of the reading, in this case n=8 
VALVE is the reference to a particular valve.  In this case 

VALVE=4. 

 

A0 $0005  3F00
$0005 3F06

memory

+

valve 0

$0005 3F04

$0005 3F02

$0005 3F00

$0005 3F08

$0005 3F0A

$0005 3F0C0008

4

16-bits

sign extension
$0005 3F14

$0005 3F12

$0005 3F10

$0005 3F0E

$0005 3F16

$0005 3F18

$0005 3F1A

8-bits

D0

displacement

valve 1

valve 2

valve 3

reading n-1

reading n

reading n+1

$0005 3EFE

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


