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68HC12 Address Space

� 68HC12has16addresslines
� 68HC12canaddress
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distinctlocations

� For 68HC12,eachlocationholdsonebyte(eightbits)
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� 68HC12canaddress64KB
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68HC12 Address Space

� Lowestaddress:
��������������������������������� � ������� ��� � � ���

� Highestaddress:
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0x0000

0xFFFF 65535
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MEMORY TYPES

RAM: RandomAccessMemory(canreadandwrite)

ROM: ReadOnly Memory(programmedat factory)

PROM: ProgrammableReadOnly Memory
(Programonceatsite)

EPROM: ErasableProgrammableReadOnly Memory
(Programatsite,caneraseusingUV light andreprogram)

EEPROM: ElectricallyErasableProgrammableReadOnly Memory
(ProgramanderaseusingvoltageratherthanUV light)

68HC12 has: 1 K RAM

768bytesEEPROM
Caneraseandreprogramany byteusingnormal5V powersupply

32 KB FlashEEPROM
Caneraseusingexternal12V powersupply
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68HC12 Address Space

User RAM

D−Bug 12
RAM

EEPROM
User

D−Bug 12
Flash
EEPROM

0x0000

0xFFFF

512 Bytes

512 Bytes

512 Bytes

768 Bytes

32k Bytes

Registers
0x01FF

0x0800
0x09FF
0x0A00
0x0BFF

0x0D00

0x0FFF

0x8000
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68HC12 ALU

� ArithmeticLogic Unit (ALU) is whereinstructionsareexecuted.
� Examplesof instructionsarearithmetic(add,subtract),logical

(bitwiseAND, bitwiseOR),andcomparison.
� 68HC12hastwo 8-bit registersfor executinginstructions.These

registersarecalledA andB.
� For example,theHC12canaddthe8-bit numberstoredin B to

theeight-bitnumberstoredin A usingtheinstructionABA (add
B to A):

COMBINATIONAL

BLOCK

A B

CLOCK

(ADD B TO A)

CONTROL

(0x1806 = ABA)

Whenthecontrolunit seesthesixteen-bitnumber0x1806, it tells
theALU to addB to A, andstoretheresultinto A.
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68HC12 Programming Model

� A ProgrammingModeldetailstheregistersin theALU andcon-
trol unit whicha programmerneedsto know aboutto programa
microprocessor.

� RegistersA andB arepart of the programmingmodel. Some
instructionstreatA andB asa sixteen-bitregistercalledD for
suchthingsasaddingtwo sixteen-bitnumbers.Note that D is
thesameasA andB.

0 B

D

0

015

A 7 7

� TheHC12canwork with 8-bit numbers(bytes)and16-bitnum-
bers(words).

� Thesizeof word theHC12usesdependson theinstruction.For
example,the instructionLDAA (Load AccumulatorA) puts a
byte into A, andLDD (LoadDoubleAccumulator)putsa word
into D.
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68HC12 Programming Model

� The68HC12hasasixteen-bitregisterwhichtellsthecontrolunit
which instructionto execute.This is calledtheProgramCounter
(PC). The numberin PC is the addressof the next instruction
theHC12will execute.

� The69HC12hasaneight-bitregisterwhichtellstheHC12about
thestateof theALU. This registeris calledtheConditionCode
Register(CCR).For example,onebit (C) tellstheHC12whether
the last instructionexecutedgenerateda carry. Anotherbit (Z)
tells theHC12whethertheresultlast instructionwaszero. The
N bit tellswhetherthelastinstructionexecutedgeneratedaneg-
ative result.

� Therearethreeother16-bit registers– X, Y, SP– whichwewill
discusslater.

015

015

015

015

0 B

D

X

Y

SP

PC

CCR

0

015

A 7 7

NIHXS Z V C
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Some HC12 Instructions Needed for Lab 1

LDAA address Putthebytecontainedin memoryataddress into A

STAA address Putthebytecontainedin A into memoryataddress

CLRA ClearA (0 -> A)

INCA Add 1 to A ((A) + 1 -> A)

ABA Add B to A, storetheresultin A

ASRA Shift A right by onebit (keeptheMSB thesame)
This dividesasignedbyteby 2

LSRA Shift A right by onebit (put0 into MSB)

This dividesanunsignedbyteby 2

NEGA NegateA (-(A) -> A)

TAB TransferA to B ((A) -> B)

SWI SoftwareInterrupt(Usedto endall our HC12programs)
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A Simple HC12 Program

� All programsanddatamustbe placedin memorybetweenad-
dress0x0800 and0x09FF. For our short programswe will
put the first instructionat 0x0800, and the first databyte at
0x0900

� Considerthefollowing program:

ldaa $0913 ; Put contents of memory at 0x0913 into A
inca ; Add one to A
staa $0914 ; Store the result into memory at 0x0914
swi ; End program

� If thefirst instructionis ataddress0x0800, thefollowing bytes
in memorywill tell the HC12 to executethe above program:
Address Value
0x0800 B6
0x0801 09
0x0802 13
0x0803 42
0x0804 7A
0x0805 09
0x0806 14
0x0807 3F

� If the contentsof address0x0913 were 0xA2, the program
wouldputan0xA3 into address0x0914.
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A Simple Assembly Language Program.

� It is difficult for humansto rememberthenumbers(opcodes)for
computerinstructions.It is alsohardfor usto keeptrackof the
addressesof numerousdatavalues.Insteadweusewordscalled
mnemonicsto representinstructions,andlabelsto representad-
dresses,andlet a computerprogrammercalledanassemblerto
convertourprogramto binarynumbers(machinecode).

� Hereis anassemblylanguageprogramto implementtheprevi-
ousprogram:

prog equ $0800 ; Start program at 0x0800
data equ $0913 ; Data value at 0x0913
result equ $0914 ; Result at 0x0914

org prog
CODE: section .text

ldaa data
inca
staa result
swi

� We would put this codeinto a file andgive it a name,suchas
test.s

� Note thatequ ,org, andsection arenot instructionsfor the
HC12 but aredirectivesto the assemblerwhich make it possi-
ble for us to write assemblylanguageprograms.Thearecalled
assemblerdirectivesor psuedo-ops.For examplethepsuedo-op
org tells theassemblerthat thestartingaddress(origin) of our
programshouldbe0x0800.
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Assembling an Assembly Language Program

� A computerprogramcalledanassemblercanconvert anassem-
bly languageprograminto machinecode.

� Theassemblerweusein classis from acompany calledCosmic.
� To assembletheaboveprogramusingtheCosmicassembler, we

mustfirst createa file calledtest.lkf which tells theassem-
bler whereto put thingsin memory. Ourtest.lkf file would
look like this:

# Link file for test program
+seg .text -b 0x0800 -n .text # program start address
+seg .data -b 0x0800 -n .data # data start address
test.o # application program

� To assembletheprogram,usethefollowing commands:

ca6812 -a -l -xx -pl test.s
clnk -o test.h12 -m test.map test.lkf
chex -o test.s19 test.h12

� This will producea file calledtest.s19 which we can load
into the68HC12.
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