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MC68HC12,
Arbetsbok for MC12
CPU12 Reference Guide

Ur innehallet:
Programmerarens bild
Oversikt, “single-chip-computer” DG256
(Exempel)
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Chatmats. Ursversty of Trchiclogy

Instruktionsuppsattning

”ISA” — Instruction Set Architecture

¢ Vilka operationer kan utforas ?
— Instruktionsgrupper
¢ Hur lagras operanderna forutom i minnet ?
— Korttidslagring
¢ Hur nas operander i minnet?
— Adresseringssatt
4 Vilka typer/storlekar av operander kan hanteras ?
— Generella/speciella register, registerstorlek
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Chaimats Ursvermty of Trchack

Programmerarens bild — datatyper/storlek

char short long long floating pointers
(8) int int int point
(16) (32) (64) (IEEE)
X

68HCS12 X 16/20 bit
Coldfire V1 X X X 32 bit
Coldfire V4 X X X X 32 bit
PowerPC X X X X 32 bit
PowerPC (64) X X X X 64 bit
8086 X X 16/20 bit
80386 X X X 32 bit
80486 X X X X 32 bit
X86-32 X X X X 32 bit
X86-64 X X X X 64 bit
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Chaimats Ursvermty of Trchack

Programmerarens bild — adresserbart minne

ADRESSBUSS RANDOM ACCESS

16 bitar 216 = 65 536 byte = 64 kbyte

20 bitar 220 = 1 048 576 byte = 1 024 kbyte = 1 Mbyte

24 bitar 224 =16 777 216 byte = 16 384 kbyte = 16 MByte

32 bitar 232 = 4 294 967 296 byte = 4 194 304 kbyte = 4 096 Mbyte = 4 Gbyte
64 bitar 264 = 1,844674407 10" byte = 16 Ebyte
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Freescale 68HCS12

» HCS12 adressrum, IO och minne
» CPU12, klockor och raknare
» "Random Access”- Minne
- RWM, FLASH, EEPROM
> Periferienheter
Parallell Input/Output:
Seriell kommunikation
- AD
- PWM
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Historik

68HC11

6809
6801

6800

68HC12SX

68HC12S
68HC12

1974 1978 1982 1986 1990
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HCS12D G256,

blockdiagram i

Introduktion till Freescale MC68HCS12

it

ERERR

W o Pt Bang

] I
o
|

| EEEEE
%ﬂ‘fiimii

3
i

T

(2]

]
(R
L1

l_|_l|l

oo

(T T [T

i
C

111

T

Lald
tll”liil

g ot 1 b et s 1 e 44T kg

W Maskinorienterad Programmering - DAT0O15, 2011/2012
13 Ureweruty o4 Techaciogy

HCS12DG256, "core”

| 256KByleFasneEePROM |
| 12K Byte RAM |
| 4K Byte EEPROM |
VODR—»]
USSR}
VREGEN—»| Voltage Regulator
VDD1,2 =]
VS51,2 -
Single-wire Background|
BKGD ==~ 75 b00 Mocuie CPU12
JFC - Clock and
VDDPLL ==
vesPLL= PLL Reset Ferode nemupt
EXTAL—{ Module COP Watchdeg
HTAL -] Clock Monitor =
RESET =+ Sreakpoints |
PE0—»] = BT
PE1—p] | RT
PE2as] ae! RV System
PE3 el | |owf T5TRE '“"99'”",“ hon
PEd=sla |8 f==f ECLK (SIM)
PES == == MODA
PEE = | MODB
PET | =] NOACCITEIRS
TesT—{___
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HCS12DG256, "core”

Spanningsregulatorer (flera olika
spanningar anvands internt)

"Background Debug Mode” for vetomna] T®  Votage Reguiator
test/avlusning vest 2=}
En kristall utgér bas for alla eKaD == T e cpUL2

klockfrekvenser i systemet Nﬁw
y VORI @ g:ﬂw

VSSPLL - Penodec Intemupt
Realtidsklocka och andra ] Modue e
klockfunktioner FESET = T

PE0—=] || SIRG

PE1—] | TR

s | I 1P o tireion
Programmerbara funktioner B B[ Moduie

== == ECLK (SIM)

PEéQ-- =a| MODB

PET ] =={ NOACC/RTIRS

TEST—]
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256K Byte Flash EEPROM

Primarminne

Icke flyktigt minne
Upp till 256 Kbyte i "minnesbankar”

12K Byte RAM
4K Byte EEPROM
USSR}
VREGEN—»| Voltage Regulator
VDDA, 2 =
VSS51,2 =
Single-wire Background|
BKGD = Mocle CcPUI2
HFC =] et g
VDDPLL = hock
vssplLa{ PLL 388 [ Perodcmems |
EXTAL—w=] Module COF Watchdog
XTAL == Clock Monitor
RESET == Breakpoints |
PED—m={ na Bl
PE1—a| | RO System
PE2 e | AT v
PEIwnlw | l==| T5TRE Imegr": ja\ﬂms
PEdwsin | lenl ECLK (SIM)
PES sl [e=| MODA
PEE | sl MODE
PET | =] NOACCIHTIRS
TEST—]

48 kB utan anvandning av "bankar”
4 kB EEPROM

- Flyktigt minne

12 kB RAM (=RWM)

Introduktion till Freescale MC68HCS12 9 Introduktion till Freescale MC68HCS12 10
CHALM ERS Maskinorienterad Programmering - DAT015, 201172012 CHALM ERS Maskinorienterad Programmering - DAT015, 201172012
Chusbmars Uiressruty of Techackogy Chusbmars Uiressruty of Techackogy
TR 256K Byte Flash EEPROM 111 1] 256K Byte Flash EEPROM
EXEMPEL, linjart adressrum T EXEMPEL, "bankat” adressrum ——
4K Byle EEPROM 4K Byle EEPROM
FFFF R FFFF
FLASH
€000
BFFF 30(31(32(33(34(35 [36(37(38(39(3A(3B(3C|3D| “Bankat” FLASH
Dx256
— FLASH _
8000
TFFF
I
4000 4000
3FFF — 3FFF
RWM (’RAM™) RWM (’RAM™)
1000 1000 |
FFF - FFF -
400 Synlig del av EEPROM 200 Synlig del EEPROM
SFS MCHCS12 Interna register 3Fg MCHCS12 Interna register
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EXEMPEL, i laborationsdator MC12 — Periferikretsar i HCS12DG256

l 4K Byte EEPROM

AD — Analog till Digital omvandling

Externt 10-granssnitt
400

3FF MCHCS12 Interna register

FFFF
FLASH ECT- Raknarkretsar for noggrann
(monitor/debugger) tldmatnlng
C000
BFFF 30(31[32(33|34(35 [36[37(38(39(3A(3B(3C|3D| "Bankat” FLASH . o
_ Dx256 SCI — Asynkron seriekommunikation .
i
8000 . TR ; /% 5
7FFE Minne tillgangligt for Parallell In-Utmatning TITTm :
_ FLASH »anvandarprogram” H i
itor/deb .
(monitor/debugger) PWM — Pulsbreddsmodulering i
4000 !
3c80 H
RWM (’RAM™)
1000 Etc...
FFF
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HCS12DG256, "core” Registeruppsattning CPU12

Centralenhet CPU12
VODR —] \ 15 8 7 0

= VSSR— |

=1 s Vo e Recutator A 5 e BITACCUMULATORS AAND B

[ vDD1,2

= Veors =] D 16-BIT DOUBLE ACCUMULATOR D
= Se—— o 15 0

e EKGD =" Detiug Mocul CPU12
= ¢ | X | INDEX REGISTER X
e HFC -

= VDDPLL == - Clock and 15 0

VESPLL - " Penodsc Intemupt
ExTAL»] Wodiie COP Watchdog | Y | INDEX REGISTER Y
Stach and Memory Lyt | o — T XTAL =] Clock Menitor __|— " 5 S % H 1N ZV C| CONDMION CODE REGISTER
R e | c—— SRR FESET =] Sreakpoints T camme
Co—— PEO—s] T |_ ovERFLOW
3 PE 1| = System | SP | STACK POINTER o
PEZ e fwe] RV 15 0 NEGATVE
- J simmecmetn PE S " % | TTRE Integration —
S : Module |—
e P P — a=sinte bl [=1 o EctK (SIM) | PC | PROGRAM COUNTER HIECHRY, remascTcy
. ' PEE ws| ={ MODB 7 0 HRSK/DEARLE, Joho MTERSUPTS
Intemupt Vector Locations I.‘E%Emo‘ﬁfc&me

st b rer | roseereE [s[x[n]1]n]z]v][c]| conpimion copes rRecisTER SurckaiGTeTX
SFFFC, IFFFD ook Monior Feset -[Esvrr ———— g;g;'ub?%ﬁ;%ﬂ‘)ﬂeswo@cocss;

SFFFA SFFFS Compuier Operating Property [COF Walchaog Reset
SFFFS UFFY Unigeranted e
SFFFS,SFFFT  Solane intemist Insinecton (SA1)

SFEFA FFFS KRS

WEFLEFFI RO

SFFCOGFFF  Dewice-Specc imemupl Sourtes
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Adresseringssatt [ Toowo T w - Inherent
g Inherent tmamnu::rd:\mled INH ‘Operands (if any) are in CPU registers
operands)
A . INST #opedi Operand is included in instruction stream
Vi kanner igen de flesta mmediate ST Soprté m 8- or 16-bit size implied by context
adresseringssatten i fran Direct frv— o Cowdn ae e SR o s e
FLEX. Edended WST opriéa BT Cperand is a 1601 address | Source Form | Operation ‘ . ‘ m'zu‘f"ﬂ":m | Access Detail ‘s‘x[ﬂ‘l‘u‘z‘v‘c‘
. 5Tl An B-bit or 15-bit relative offset from the current
Relative or REL
INST rerts pels suppled n the nsucton |cw. EC ‘ A ‘13 7 |oo HH‘JMJH
Ind d [slrb?:l?ii] INST oprxs,xysp DX 5-bit signed constant offset from x, y, sp, of p& Compare 8B4 Accumulators A A
n exera' e . . ‘m'_d“:e’“"’ " INST opred-xys 10X Auto pre-decrement x, y, or sp by 1 ~ 8 l
adresseringssatt kan aven ncered R - P Maskinkod for instruktionen
anvéndas med register e
. ° INST oprad, xys— D Auto post-decrement x, y, of spby 1~ 8
XY och SP ibland ocksa —_—
. INST 3, ox Al increnment X, y, 1~8 A 1 1
med PC (PC-relativt) fpstrcreneny v xz@m . ";"::mm Cykel for cykel beskrivning
Incexed orgjor
{accumudator offset) INST abdysp 0% ‘accumutator offset from x, y, 89, of pe
| Wmae | o0 | i v et
e ST cprriEosp o 168 Comsant e Fom X 3.2, b Flaggpaverkan
Nytt har ar ocksa ";‘g&m‘f‘ INST [opr 16,350 pox2) lmm&mn&‘m ¥, s:mr:
"Indirekt adressering” Ingexed-indirect Pointer 1o operand i found ot
D mmm INST [D,xys0) [D,10%] X9, 59, of pe pus the vaiue in §
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W Maskinorienterad Programmering - DATO15, 2011/2012 W Maskinorienterad Programmering - DAT0O15, 2011/2012
18 Lirewermty of Techackogy 13 Uireweray of Techaclogy
Omedelbar (Immediate) 8-bit/16-bit Direkt (Direct Page)
Absolut (Extented)
LDAA foprs M=A IMM |86 11 P T-T-1-Talalo]- LOAA sood M= A MM |86 11 P I=1=T-1alalo]-
LDAA aprda Load Accumulator A DIR |96 da rtp LDAA opra Load Accumulator A DIR |96 da rtp
Il:gn cvﬂ‘ga IEgJ! B& hh 11 TOP LDAA apri6a IEgJ! B& hh 11 TOP
apeX0_xysp A6 xb otp |[TORR opod_xysp | A6 xb otp
LDAA opexd.xysp IDX1 A& xb £f PO LDAA opexd.xysp IDX1 A& xb £f 2
e iy pemee s o e o ez o
: xb f1frt £ X fIfrt
LDAA loorx6.1vs0l I0X2 |n6 b ee £ |eroere LDAA loorx6.1vs0l I0X2 |n6 b ee £ |eroere
MM+1) = AB IMM  |oC 97 kk op '-'-'-'-'_\';\'a'- I ; M:M+1) = A:B MM |CC 17 kk op '-'-'-'-'_\';\'a'-
LDD opr8a Load Doubl: Accumulator D (A-B) DIR  |pc aa REP | Load Doubl: Accumulator D (A-B) DIR  [pc aa REP
tggopﬁﬁa IEI))‘:; FC hh 11 ROP LDD opr 163 IEI))‘:; FC hh 11 ROP
oprel_xysp BC xb REP 0D oprxd_xysp BC xb REP
LDD oprxd.xysp IDX1  |EC %b £ RPO IDX1  |EC %b £ REO
LDD oprx16.xysp IDX2 |EC xb ee ff tRPP IDX2  |EC xb ee ff £RPP
LDD [Dxysed [DIDX] |EC b LIEREP [DIDX] |EC xb LIEREP
LOD [apret & xyspl IDXZ] |EC xb ee ff LIPRER IDXZ] |EC xb ee ff LIPRER
oprl6a, kan adressera hela adressintervallet 0000-FFFF
opr8i, 8-bitars konstant om 8-bitars register
Opri16i, 16-bitars konstant om 16-bitars register opr8a, kan enbart adressera intervallet 0000-00FF, anger minst signifikant byte
av adressen
Introduktion till Freescale MC68HCS12 19 Introduktion till Freescale MC68HCS12 20
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PC-relativ ("BRANCH”-instruktioner)
0 8-bitars offset (-128..127)
0 9-bitars offset (-256..255)
0 16-bitars offset (-32768..32767)

|am rolg ]Bnnch Always (#1=1) | REL [zo T
IBEQ abdxys, mid fentr) + 1= cotr REL |04 1b rr
It (cnitr) = 0, then Branch (9-bi)
else Continue to next instruction
Increment Countes and Branch if = 0
fentr= A, B, D, XY, of SP)
IBNE abdixys, refd (cnir) + 1= cnir REL 04 1b rr
if (enir) not = 0, then Branch; {9-bit)
etse Continue to neat instruction
Increment Counter and Branch if = 0
fentr = A, B, D, X, Y, or SP)
|LBCC refté | Long Branch if Carry Clear (i C = 0) REL |18 24 qq rr
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Chalmans Urewerty of Techacogy

Indexerade adresseringssatt:

0 Register relativ, konstant
offset

oprx0_xysp — Indexed addressing postbyte code:
opri3—-xys Predecrement XorYorSPby1...8
oprx3+xys Preincrement XorYorSPby1...8

oprx3xys+ Fostincrement XorY or SPby1...8

M) = A OPrXG,Xysp constant o OM X Of ¥ Of S Of
Load Accumulator A abdxysp  Accumulator A or B or D offset from X or Y or SP or PC
oprx3 — Any positive integer 1. . 8 for post inc crement

oprxS — Any value in the range =16 .. =15
oprx8 — Any value in the range =256 .. . +255
oprx16 — Any value in the range 32,768 . . . 65,535

Basregister kan vara nagot av: X,Y,SP,PC

EXEMPEL:
LDAA  5,X
STAA  20,Y

Observera, ingen syntaktisk skillnad.
Assemblator valjer effektivast kodning

LDAA  sym,PC
STA off,SP
Specialfall: n,PCR
LDAA  sym,PCR
Antag PC pekar pa nasta instruktion.
Operanden ar har PC-sym, jfr offsetberakning for "BRA”-instruktioner
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Indexerade adresseringssatt: Indexerade adresseringssatt:
0 Auto pre- increment/decrement 0 Register relativ, offset i ackumulator
0 Auto post- increment/decrement
I M) = A oprx0_xysp — Indexed addressing postbyte code: M =A oprx0_xysp — Indexed addressing postbyte code:
Load Accumulator A oprx3-xys Predecrement Xor YorSPby1...8 Load Accumulator A opnc3—xys Predecrement XorYorSPby1. .. 8
oprx3+xys Preincrement Xor Y or SPby1...8 oprx3+xys Preincrement Xor Y or SPby1...8
oprx3 xys— Postdecrement X orYorSPby1...8 oprx3.xys— PostdecrementXorYorSPby1...8
oprx3, xys+ Postincrement Xor Yor SPby1...8 oprx3 xys+ Postincrement Xor Y or SPby1...8
0D XySp it constant offset NAONY OF or X] i N t il ¥ P
abdxysp Accumulator A or B or D offset from X or Y or SP or PC abdxysp  Accumulator A or B or D offset from X or Y or SP or PC
oprx3 — Any positive integer 1. . 8 for pre/post increment/decrement oprx3 — Any positive integer 1. . 8 for pre/post increment/decrement
oprx5 — Any value in the range =16 . .. +15 oprx5 — Any value in the range =16 .. . +15
oprx9 — Any value in the range 256 . . . +255 oprx@ — Any value in the range =256 . . . +255
oprx16 — Any value in the range -32,768 . . . 65,535 oprx16 — Any value in the range -32,768 . . . 65,535
Basregister kan vara nagot av: X,Y,SP Basregister kan vara nagot av: X,Y,SP,PC
EXEMPEL.: EXEMPEL.:
LDAA 1,-X LDAA A,X
STAA 4,Y- STAA B,Y
STAB 8,+SP STAB D,SP
LDAB  7,SP+ LDAB D,PC
Introduktion till Freescale MC68HCS12 23 Introduktion till Freescale MC68HCS12 24
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Chaimars Ursven

Indexerade adresseringssatt:

o Indirekt
ILDAA:O;!& 'M:.n
LDAA opda Load Accumulator A

oprx_xysp —

Indexed addressing postbyte code.

O3 —xys
Opri3 +xyS
(Y5~

Fredecrement XorYorSPby1.. 8
Preincrement Xor Y or SPby1... 8
Postdecrement Xor Y or SPby1.. .8
Postincrement Xor Y or SP by 1 8

Cousimars Ureserwty of Techackogy

Instruktionsgrupper

LOAD-instruktioner

oprx3 — Any positive integer 1 .

xysp 5-bit constant offset from X or Y or SP or PC
Accumulator A or B or D offset from X or Y or SP or PC

8 for prefpost increment/decrement

EXEMPEL:
LDAA  [D,X]
STAA  [sym,PCR]
STAB  [2,SP]
LDAB  [D,Y]

oprx5 — Any value in the range =16 . . =15
oprxd — Any value in the range -256 . . +255
oprx16 — Any value in the range -32,768 . . . 65,535

CHA M ERS Maskinorienterad Programmering - DAT015, 201172012

EXEMPEL: Kopiera byte

LDAB  $3000
STAB $3001
eller
LDAA  $3000
STAA $3001
eller
MOVB  $3000,$3001

EXEMPEL: Kopiera word

Mnemonic Funktion Operation
LDAA Load A (M)—A
LDAB Load B (M)—B
LDD Load D (M:M+1),—A:B
LDS Load SP (M:M+1),—>SP,:SP,
LDX Load index register X (M:M+1),5Xy:X,
LDY Load index register Y (M:M+1),-Y,.1Y,
LEAS Load effective address into SP Effective address—SP
LEAX Load effective address into X Effective address—X
LEAY Load effective address into Y Effective address—Y

STORE-instruktioner

Mnemonic Funktion Operation
STAA Store A (A)—>M
STAB Store B (B)>M
STD Store D (A)>M, (B)>M+1
STS Store SP SP,:SP, 5>M:M+1
STX Store X XX MM+
STY Store Y. Y.Y, SM:M+1

MOVE-instruktioner

Mnemonic Funktion Operation
MOVB Move byte (8 bitar) (M)—M
MOVW Move word (8 bitar) (M:M+1) ,>M:M+1,

LDD  $3000
STD $3001
eller
LDX $3000
STX $3001
eller
LDY $3000
STY $3001
eller
MOVW  $3000, $3001
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Instruktioner for kopiering av registerinnehall . . .
Mnemomi Eunkiion Operation Ovillkorlig programflédeskontroll
TAB Transfer Ato B (A)-B Mnemonic Funktion Operation
- anm: Ekv. Med TFR A,B < - BSR Anrop av subrutin. SP-2 = SP
anm;r;:_sﬁ'e’; fr"Fng’ ceR (A—Ce PC-relativ operand RetAer:BeMdrH =
TBA Transfer B to A (B)>A Misp)Misper)
TFR Transfer register to register (A,B,CCR,D,X,Y eller SP) — Anvand d A oo e ﬁgress = gg
s (A,B,CCR,D,X,Y eller SP) [<—— Anvand aenna PC°;FI’aﬁ'V :p:::a ress =
Transfer CCR to A CCR)—A a
anm: éi:sl\ired TFROCCR,A (ocr . . CALL Anrop av subrutin SP-2 = SP
TSX Transfer SPloX (SP)>X Ovriga finns har av Absolut operand (20 bitar) RetAdrL:RetAdrH =
TSY anmvTra:‘sfef Py (SP)—Y ”kompati bilitetsskal” Anm: Anvandes vid Misey iserry
anm: Ekv. Med TFR SP.Y programflddesandring mellan Subrutinadress = PC
TXS Transfer XtoSP__ (X)—>SP olika minnesbankar ($8000- SP-1= SP
anm: Ekv. Med TFR_ X, SP $BFFF) (PPAGE) = Mgp,
TYS Transfer Y to SP (Y)—>SP PAGE = PPAGE
anm: Ekv. Med TFR Y, SP Subrutinadress = PC
Instruktioner for vaxling av registerinnehall Jup 'j\%zglj't"oidef;? Subrutinadress = PC
Mnemonic Fun_ktion _ Operation JSR Anrop av subrutin SP-2 — SP
EXG Exchange register to register (A,B,CCR,D,X,Y eller SP) — < Anvand denna Absolut operand RetAdrL:RetAdrH =
(A,B,CCR,D,X,Y eller SP) Mo Mispss
XGDX Exchapgéi D ’\\Iﬂvitz X (D) < (X) Subrut;na\)dre(ss :)> PC
EXC DX - EXG X.D Ovriga finns har av RTC Atervand fran subrutin. Misp) = (PPAGE)
XGDY Exchange D with Y D)< (Y) ” Sl a Returadress fran STACK och SP+1 = SP
anm: Ekv. Med kompatlbllltetSSkal PPAGE Msp):M(gp+1) = PC:PCL
EXG D,Y - EXG Y,D SP+2 — SP
Instruktion fér teckenutvidgning RTS Atervand fran subrutin. Mgp):Msp.1) = PC:PCL
Nnemonic Forktion Speration Returadress fran STACK SP+2 = SP
SEX Teckenutvidga 8 bitars operand (A,B,CCR) —
(D,X.Y eller SP)
Introduktion till Freescale MC68HCS12 27 Introduktion till Freescale MC68HCS12 28
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Instruktioner for addition
Mnemonic Funktion Operation Mnemonic Funktion Operation
ABA Addera B till A (A)+(B) — A INC Incrementera i minnet (M)+$01—>M
ABX Addera B till X (X)+B) — X INCA Inkrementera A (A)+$01— A
anm: Ekv. med LEAX B,X INCB Inkrementera B (B)+ $01— B
ABY Addera B till Y Y)+(B)—>Y INS Inkrementera SP (SP)+ $0001 — SP
anm: Ekv. med LEAY B,Y anm: Ekv. med LEAS 1,SP
ADCA Addition med carry till A (A)+(M)+C — A INX Inkrementera X (X)+ $0001 — X
ADCB Addition med carry till B (B)+(M)+C —» B anm: Ekv. med LEAX 1,X
ADDA Addition till A (AM) > A TNY Inkrementera Y (Y)+ $0001— Y
ADDB Addition till B (B+*M)—B anm: Ekv. med LEAY 1,Y
ADDD Addition till D (A:B) (D)+(M:M+1) —»D

Instruktioner for subtraktion

Mnemonic Funktion Operation Mnemonic Funktion Operation
SBA Subtrahera B fran A (A)-(B) » A DEC Dekrementera i minnet (M)-$01 —> M
SBCA Subtrahera med borrow fran A (A)-(M)-C — A DECA Dekrementera A (A)-$01— A
SBCB Subtrahera med borrow fran B (B)-(M)-C - B DECB Dekrementera B (B)-$01—>B
SUBA Subtrahera fran A (A)-(M) > A DES Dekrementera SP (SP)- $0001 — SP
SUBB Subtrahera fran B (B)-(M) > B anm: Ekv. med LEAS -1,SP
SUBD Subtrahera fran D (A:B) (D)-(M:M+1) »D DEX Dekrementera X (X)- $0001 — X
anm: Ekv. med LEAX -1,X
DEY Dekrementera Y/ (Y)- $0001 — Y

anm: Ekv. med LEAY -1,Y
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Instruktioner for logikoperationer

Mnemonic Funktion Operation . - . . o
ANDA Bitvis “och” A med minnesinnehall (A)e(M)=> A EXEMPEL: Nollstall bt 7-bit 4 pa
ANDB Bitvis “och” A med minnesinnehall (B)e(M)= B adress $3000
ANDCC Bitvis “och” CC med minnesinnehall (CCR)e(M)=> CCR
EORA Bitvis “exklusivt eller” A med (A)d(M)= A
minnesinnehall LDAB  $3000

EORB Bitvis “exklusivt eller’ B med (B)®(M)= B ANDB  #%00001111
minnesinnehall

ORAA Bitvis “eller” A med minnesinnehall (A)+(M)= A STAB $3000

ORAB Bitvis “eller” B med minnesinnehall (B)+*(M)= B

ORCC itvis “ " i innehall CCR)+(M)=> CCR o . .

Bitvis “eller” CCR med minnesinnehal ( )+H(M)= EXEMPEL: Ettstall bit 7 och bit 0
pa adress $3000
. . LDAB  $3000
Uné&ra operationer ORAB  #%10000001

Mnemonic Funktion Operation STAB  $3000
CLC Nollstall carryflaggan i CCR 0=C
cLI Nollstall avbrottsmask i CCR 0=1
CLR Nollstéll minnesinnehall $00 =M
CLRA Nollstall A $00=>A
CLRB Nollstéll B $00 =B . F
LV Nollstall overflowflaggan 1 CCR 0oV EXEMPEL: Invertera bit 2 och
CoM Ettkomplementera minnesinnehall FE-M)=M bit1 pa adress $3000
COMA Ettkomplementera A FF-(A) = A
CoMB Ettkomplementera B FF-B) = A
NEG Tvakomplementera minnesinnehall 00-(M) = M LDAB $3OOO
NEGA Tvakomplementera A 00-(A) = A EORB #%00000110
NEGB Tvakomplementera B 00-(B) = B STAB  $3000
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Logiska skiftoperationer Aritmetiska skiftoperationer
n - - Mnemonic Funktion Operation
Mnemonic _ Funktion Operation ASL Aritmetiskt vansterskift i
LSL Logiskt vvanstersklft i minnet
- __minnet _ O 0 0 (ekv. med LSL) 0 EEEEEEEEI<—
LS Logiskt vénsterskift A c bo ASLA Aritmetiskt vansterskift A s 5 ol
LSLB Logiskt vansterskift B (ekv. med LSLA) g ’
LSLD Logiskt vansterskift D — e ASLB Aritmetiskt vansterskift B
T T T T T T T T o0 (ekv. med LSLB)
oA cTs ' ASLD Aritmetiskt vansterskift D
LSR Logiskt hogerskift i minnet (ekv. med LSLD) — —
LSRA Logiskt hdgerskift A o TTTITIT TP CTTTTTTT - TTTTTTT *o
LSRB Logiskt hogerskift B 5 B L L
LSRD Logiskt hogerskift D
o~ ‘A LI ‘B‘ I ‘bn""g ASR Aritmetiskt hégerskift i
minnet
ASRA Aritmetiskt hgerskift A @Djjﬁ—-[]
ASRB Aritmetiskt hogerskift B b b C
Exempel pa anvandning:
Multiplikation med 2, tal utan tecken.
Division med 2, tal utan tecken. Exempel pa anvandning, hogerskift:
Division med 2, tal med tecken.
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Instruktioner for rotation (carry-skift)

Mnemonic Funktion Operation

ROL Rotation vénster via carry i

minnet
ROLA Rotation vanster via carry L—D‘_EEEEEEED"'
ROLB Rotation vanster via carry c bz bo

B

ROR Rotation héger via carry i

minnet eee——
RORA Rotation hdger via carry A
RORB Rotation hoger via carry B by bo C

EXEMPEL: Skifta ett 32-bitars tal
pa adress $3000, 1 steg at hdger

LSR $3000
ROR $3001
ROR $3002
ROR $3003

Exempel pa anvandning:
Skiftoperationer pa tal stérre an 8 bitar.
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Instruktioner for jamforelser och test

JAMFORELSE
Tva operander
BINAR operation

Mnemonic Funktion Operation
CBA Jamfor B med A (A)-(B)
CMPA Jamfor A med minne (A)-(M)
CMPB Jamfor B med minne (B)-(M)
CPD Jamfér D med minne (A:B)-(M:M+1)
CPS Jamfor SP med minne (SP)-(M:M+1)
CPX Jamfoér X med minne (X)-(M:M+1)
CPY Jamfor Y med minne (Y)-(M:M+1)

Mnemonic Funktion Operation
TST Testa minnesinnehall (M)-$00
TSTA Testa register A (A)-$00
TSTB Testa register B (B)-$00

TEST
En operand
UNAR operation
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Villkorlig programflédeskontroll Instruktioner fér raknande programslingor
Mnemonic Funktion Villkor
DBEQ Dekrementera innehall i register. (register) — 1 = register
“Hoppa” om resultatet = 0. om(register)=0; “hoppa”;
- - _ (register: A,B,D,X,Y,SP) annars: nasta instruktion
Mnemonic | Funktion Villkor DBNE Dekrementera innehall i register. (register) — 1 = register
= S oi:ﬂ::l:rt;aggt_est = énv'a:.nds typisk@ tillsamlmans med “Hoppa” om resultatet = 0. om(reg'ist?r);col; “hoppa’; Sammansatta instruktioner.
Bec oo om ICKE o= jamférelse/test instruktioner. (register: A,B,D,?(,jﬂSPl) annars: nasta |nstrul_<t|on EXEMPEL
opp_om carry EXEMPEL 1BEQ Inkrementera innehall i register. (register) + 1 = register
BEQ “Hopp” om zero Z=1 “Hoppa” ltatet = 0 ister)=0: “h DBEQ B,L2
~ I = LDAB  $3000 ppa” om resultate X om(regis ?r) ); “hoppa’;
BNE Hopp om ICKE zero Z=0 (register: A,B,D,X,Y,SP) annars: nasta instruktion samma sak som
BMI _ “Ho“pp om negative. N=1 CMPB  $3001 1BNE Inkrementera innehall i register. (register) + 1 = register DECB
BPL Hopp” om ICKE negative N=0 BEQ L1 “Hoppa” om resultatet = 0. om(register)=0; “hoppa”; BEQ L2
BVS “Hopp” om overflow V=1 R (register: A,B,D,X,Y,SP) annars: nésta instruktion
BVC “Hopp” om ICKE overflow V=0 TBEQ Testa innehall i register. “Hoppa” om(register)=0; “hoppa”;
Test av tal utan tecken om resultatet = 0. annars: nésta instruktion
BHI Villkor: R>M C+Z=0 (register: A,B,D,X.Y.SP)
BHS V_iIIkor: R>M C=0 TBNE Testa innehall i register. “Hoppa” om(register)=0; “hoppa”;
BLO V|_I|kor: R<M C=1 om resultatet = 0. annars: nasta instruktion
BLS Villkor: R<M C+Z= (register: A,B,D,X.Y.SP)
Test av tal med tecken
BGT Villkor: R>M Z+(N®eV)=0
BGE Villkor: R>M NeV=0
BLT Villkor: R<M NoevV=1
BLE Villkor: R<M Z+(N@V)=1
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