e 5
-H’“J-—U-:. Lokl 25~-7-%

Motorola Microcomputers

MC6809

COURSE OUTLINE
INTRODUCTION/OVERVIEW
PROGRAMMING MODEL
SIGNAL AND CONTROL LINES
INSTRUCTION SET
ADDRESSING MODES
COMPARISONS WITH OTHER 68XX’S
MACRO ASSEMBLER
PROGRAMMING EXAMPLES
PROBLEM SET
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M&800 Microprocessor/Microcomputer
Family Evolution
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MCE809
MPU
16 BIT |8 BIT CONTROL
i ADR BUS|DATA BUS
3 BUS MC6821
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(FBAT) NON-MASKABLE INTERRUPT —|
____ {IRQ) INTERRUPT REQUEST —=
(FIRQ) FAST INTERRUPT REQUEST —=
{BS) BUS STATUS —=—

(BA) BUS AVAILABLE =

{Voo) +5 VOLT POWER &—

MC&809
[Vss) GROUND &—— o = HALT
— XTAL
~—— EXTAL
[ x 1| |— RESET
< (MREADY) MEMORY READY
i Y b ClOUT
—= Eput ;
A0 [ s | |— (DWAREQ)DMA REQUEST
A1 - —a= F W
A2 =— ~ D0
AT —— e [
Al =] D2
| e e = D3 DATA
AT —=— r=—= 5
BB - t—e= D5
AD w-— - O
AlD - —== A15 ADDRESS
Al =— —e= A4 LINES
| Al2 = —= A13

MC6809 PROGRAMMING MODEL

7 0
LA |
5. 7 0
ACCUMULATOR D ___ Al | B |
15 0
[ XH i XE- 1]

156 B 7
| YH ‘; YL |
15 : 0
[ SPH J spL |
[ uspH ! usPL |
[ PcH E pcL |
o 1]

EEENNENE

ACCUMULATOR A

ACCUMULATOR B

X INDEX REGISTER

Y INDEX REGISTER

STACK POINTER

USER STACK POINTER

PROGRAM COUNTER

DIRECT PAGE REGISTER

CONDITION CODES
REGISTER
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CONDITION CODE REGISTER

EfFlHI 0 M|
?' 6] 5 4 Jizzlv]c

J —— ZERQ RESULT

Q

1 J— CARRY/'BORAROW
OVERFLOW {25 COMB)

NEGATIVE (b, = 1 N = 1}
INTERRUPT MASK (IRQ)
HALF-CARRY (b; — )

'l — FAST INTERRLUPT MASK (FIRG)

ENTIRE MACHINE STATUS STACKED

BITS SET AS A RESULT OF OPERATION!

ADDa A= 1000 1000 A+M= [ﬁ“\uum’guua iH=12Z=0
M = 1000 1000 C=1,N=0
¥Y=1
DECA A = D000 0001 &-1 = D000 0000 i ¥T=1.N=0
LDaA =580 A= 1000 0000 it N=1,Z=0,¥=0D
COMA A= 10000000 A= D11 IN=0, V=8 C=1,Z=0
OR DECA i N=0.V=1,C=UNCHANGED, Z = 0
L
ADDA A= 10000010= -126 A +M= [1] GO0O 010D R =
M= W0 0010 = —126 = E Y C=1.NH=0
H=40

MC6809 BUS & CONTROL SIGNALS

+5|\r‘ GMND
I

BUS AVAILABLE <—
HALT —=

BUS STATUS =—
FlZQ ———
NON-MASKABLE INT. —{ MC6809
RESET —

DMAREQ ——=| ~

MEMORY READY ——=

AXTAL —*
EXTAL —

IRQ

=y =
BUS

E> ADDRESS
BUS

———— Eout

LI CONTROL
——= READ/WRITE | BUS

TRgMa.Z



MPU CLOCK WAVE FORM

. DATA
Eour GOOD
1 ; I
| |
| | |
[ | Il
MCBa09 I : |
I
|
Qour I |
| |
DATA | | DATA
el | STABLE
STABLE AppRESS —=
STABLE
l (1| START ADDRESS SETUP
|
[ : E / / ADVANCE PROGRAM COUNTER
&1 R,
MC8800 b e
|
42 |r 1/
! |
A /
~— LATCH DATA
MPU CLOCK WAVE FORM
DATA BUS = DATA LATCHED
THREE STATE » DMAREQ ACCEPTED
MEMORY * ADDRESS CHANGE
] ADDAESS » PO+ 1
Egur GOOD
MCEB09
Qaur
MEIID-H"I’/ & STABLE ADDRESS
ADDRESS SETUP ] HPLJ DATA STROBE
» R/'W VALID
= BA;BE VALID
HORMAL
IACK
HALT
SYNC




MC6809
MREADY

(MEMORY READY)

EBour| [ || 2 L]
MREADY R g

1
MREADY LOW = 10us

RIS

MC6809
DMAREQ

e STRETCHES INTERNAL CLOCK
e Eout AND Qout FREE RUN
e BA=1;BS =1

e ADDRESS BUS, DATA BUS, R/W
GO THREE STATE

e EVERY 16 CYCLES 6809 WILL
EXECUTE ONE CYCLE

e BA = 0 FOR THIS CYCLE. AUTOMATIC
MPU REFRESH

e BS=0



RESTART SEQUENCE

475 ¥

= 5 CLOCK
f = CYCLES
Voo

SIGNAL
RECEIVED ON
RESTART FIN

:

KIK1KRXY — CCR
00 — OPR
(MASK INTERRUPTS)

:

LOAD PROGRAM
COUNTER FROM
(FFFE) - PC.
(FFFF) — PC.

!

GO TO LOCATION
DETERMINED BY
PC AND BEGIN
IMITIALIZATION

RESET USES
SCHMIDT TRIGGER

+5
100K

S|
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RAM USED FOR STACK STORAGE
RAM ADDRESS $0000-S007F

HAADWARE—= GOOD DATA foTE
AL | ciow
SEQUENCE PC HIGH
Us LOW
US HiGH
Y LOW
ENDING POINTER ¥ HIGH
{AFTER INTERRUPT) ¥ LOW
X HIGH
OPR
Acc B
Acc A
CCR o073

T




RAM USED FOR STACK STORAGE
RAM ADDRESS S0000-$007F

HARDWARE —== GOOD DaTA 0O7F
STACK POINTER PC LOW

AT START OF

SEQUENCE PC HIGH
us Low
US HIGH

Y LOow

ENDING POINTER ¥ HIGH

(AFTER INTERRUFT) ¥ LOwW

ENDING POINTER X HIGH

(AFTER SUBROUTINE DPR

CALLED IN INTERRUFT) AGGE
Acc A
T CCH oova
PC LOW
FC HIGH oo7i

= e

INTERRUPT ACKNOWLEDGE (IACK) FUNCTION

° |JACK GOES HIGH TO INDICATE A
VECTOR IS BEING FETCHED

e THIS SIGNAL COULD BE USED TO
ACTIVATE ADDRESS DECODING LOGIC

o THEREFORE, GENERATING NEW VECTORS

e BS=1,BA=0
BA—{ >0—\ 1ack

BS

MC5803

TRA13%1
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MCB803E
1vhrﬁnnunn-—l o) HALT
(HMI) NON-MASKABLE INTERRUPT —= i A E B BUSY
" (IRG)INTERRUPT REQUEST —= (LIC) LAST INSTRUCTION CYCLE
(FIAQ) FAST INTERRUPT REQUEST —= == ~— RESET
(BS) BUS STATUS =— L~ [(VMA) VALID MEMORY ADDRESS
(BA] BUS AVAILABLE =— f— Qe
{Wash =5 VOLT POWER e— . =—Em
" AQD =-— 5 | = T5C
Al =— RIW
AZ - [ u oo
| A3 =— o1
| a3 —] b D2
! AL -— =03 DaATA
N AR — D4 LINES
AT =-— =05
AR - K7 i e+

AY =] o7
A
g ar } ADDRESS
L .ﬁ.12-—1 a1z LIMNES

MC6809E BUS & CONTROL SIGNALS
+5I"o" Gl’*llD
BUS AVAILABLE =
i e
BUS STATUS =—————
- HHQ o ADDRESS
NON-MASKABLE INT. ——=| MCG809E | 16 ) et
RESET ——™
TsC —=
Oy ———== = VMA
Eny —— —= LIC
= BUSY gﬁ;ﬂ’ﬂﬂL
—_— &= ——= READMWRITE
IRQ

TRGTMAZ
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BASIC EXTERNAL CLOCK GENERATOR

FOR MC6809E
2XFC
Lol (8) (A)
J aQ J G EIN
A B JA KA JB KB 1 L
o 0 o0 1 1 0
011010 —K Qp K Q
1 11 0 .0 1 D-l
1 00 1 0 1
o 00 1 1 0
= QIN
START OF END QF

CYCLE 1'% CYCLE > CYCLE % CYCLE CYC

) T
T -

[=ar——

MC6809E
| TSC

e ADDRESS; R/W GO THREE STATE

e DATA BUS GOES THREE STATE

e BA=0;BS=0

e CLOCK MUST BE HELD LOW EXTERNALLY.

|| TRI126-1




MC6809E
NEW CONTROL LINES

LAST INSTRUCTION CYCLE (LIC)

e LIC GOES HIGH AT THE BEGINNING OF THE
LAST INSTRUCTION CYCLE

e NEXT CYCLE WILL BE AN OP CODE FETCH

e USED TO INDICATE WHEN TO READ BUS FOR
DIAGNOSTIC PURPOSES

TRE130-2

MC6809E

NEW CONTROL LINES
BUSY

e GOES HIGH DURING READ-MODIFY-WRITE
INSTRUCTIONS

o GOES HIGH DURING DOUBLE BYTE OPERATIONS

e GOES HIGH DURING INDIRECT OPERATIONS

e BUSY = 0 FOR CWAI
BUSY = 0 FOR HALT

o BUSY IS A COMMON BUS LOCKOUT SIGNAL

TR

13




i = i%-

SUMMARY
CONTROL LINE STATES
HALT DMA REQ*| CWAI T5C SYHC MRDY
| BA 1 1 | o o 1 o
Lic 1 MA ] 1 10 1 MA,
BS 1 1 (1] ] 1] 1]
BUSY o NA ] 9 o MA
EMABLEOUT | _J1 | I L | I MA s o 1
QREADOUT | | s | 2 NA = e S a
VMA ] MA o 0 o MA
uﬁg ™S 15 ACTIVE TS 15 ACTIVE
e TS 15 ACTIVE TS T8 ACTIVE
*EVERY 16 CYCLES, DMAREQ AUTOMATICALLY REFRESHES §809, BA = 0
STATUS SIGNALS
BA s | FUNCTION
0 o | NORMAL OPERATION
= 0 1 INTERRUPT ACKMNOWLEDGE
1 o SYNC ACKNOWLEDGE
1 1 DMA GRANT OR HALT ACKNOWLEDGE
TREIE
FFFF | BE 1
FD  RESTART 1K-BYTE ROM
70 ]
FO hibtl
50 |
FC Wl
20 1 e FFFF
FC' INTER (IR}
oo f
FC' INTER [(FRQ)
AD 1
FC SWi 3 |
ED 1 i
“ [ER= —hi )
E FFF2 | FC 5w 3
g
E‘ E‘xEmmﬁ /
CODE
roso | Roorbes
o[ P 1|
reeo[ e
reao | MIERRUET ]
FCeao Fon

‘ INTERRUFT }
i FCao {FIR0)

T 41
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M6809

59 INSTRUCTIONS
9 ADDRESSING MODES

TR39036-1
ARITHMETIC INSTRUCTIONS
IMSTRUCTION FUNCTION MNEMONIC OPERATION
; ADD ADD ACCUMULATOR ADDA A £ (M —A
L TO MEMORY RDDB B +(M—B
ADD DOUBLE ACCUMULATOR ADDD D + (M) — D,
TO MEMORY O +(M+1)— D
ADG ADD ACCUMULATOR WITH CARRY ADCA A+(M+C—=A
TO MEMORY ADCE B +(M+C—-8
ABX ADD B ACCUMULATDR TO ABX B+ % =X
THE X REBISTER O+C+ ¥ — X
DA DECIMAL ADDITION ADJUST DA CONVERTS BINARY ADD. OF BCOD
CHARACTERS INTO ECD FORMAT
suB SUBTRACT MEMORY FROM &UBA A =M —=A
ACCUMULATOR SUBB 8 —(M—8
SUBTRACT MEMOAY FROM DOUBLE §8BD h =M+1)— D
ACCUMULATORS 0w —M— D
SBC SUBTRACT MEMORY FROM ACCUMULATOR SBCA A =IM—-C—A
WITH CARRY SBCE B—(M-C —=B8
SEX EXTERD THE SIGH EEX AcBAIT-=1 A=FF
OF B INTD A AccBBIT =0 A=10D

ARG

15




DATA HANDLING INSTRUCTIONS

(ALTER DATA)
INSTRUCTION FURCTION MNEMONIC OPERATION
CLA CLEAR MEMDRY CLR 00 — M
CLEAR Acz A CLRA 00 — A
CLEAH Acc B CLRB 00 — B
DEC DECREMENT MEMORY DEG (M) =1—m
DECREMENT Acc A DECA A —T—p
DECREMENT Acc B DECE B-1—=8
INC INCREMENT MEMDRY INC M+1-M
INCREMENT &ce A INCA A +1—4A
INCREMENT &cc B DECB B+1—8
COM COMPLEMENT MEMORY CoM M) =M
COMPLEMENT Acc A COMA A —A
COMPLEMENT Azt B COMB B —8
NEG 2'§ COMPLEMENT MEMORY HEG 00 — (M) — M
2'S COMPLEMENT Acc A NEGA 00— A —A
2'S COMPLEMENT Acc B MEGE 00- B —B
DATA HANDLING INSTRUCTIONS
(DATA MOVEMENT)
INSTRUCTION FUNCTION MHEMONIC OPERATION
LD LOAD Acs. LDA (M) — A
LDB (M) — B
LOAD 16 BIT REG LDD
LDX (M) — R
LDY
LOS M+ 1) —R
LDy
aT STORE Acc STA A—M
STB B—-M
STORE 16 BIT REG STD
ST R: — M
sTY Ro—M + 1
515
3TU
TR0

16




DATA HANDLING INSTRUCTIONS

(DATA MOVEMENT)
INSTRUCTION FUNCTION MMEMONIC OPERATION
PSH PUSH REGISTER(S) PSHS SP—-1—8P
TO HARDWARE STACK R— M
PUSH REGISTER(S) PSHU | USP —1— USP
TO USER STACK R— M
PUL PULL REGISTER(S) PULS | (Ms)—R
FROM HARDWARE STOCK SP +1— SP
PULL REGISTER(S) PULU | (Muw) —R
FROM USER STACK Usp + 1 — USP
TFR TRAMSFER REGISTER TO REGISTER TFR R: — Rz
EXG EXCHANGE REGISTERS EXG Ri< Rz
THER-1
DATA HANDLING INSTRUCTIONS
(SHIFT AND ROTATE)
INSTRUCTION FUNCTION MHEMONIC OPERATION
ROL ROTATE LEFT ROL M }
T L AP
ROLE |8 : = %
ROR ROTATE RIGHT ROR M }
RoRA (A ) on _oprrrrr
RORB | B = - .
LSL (ASL) | LOGICAL SHIFT LEFT LSL M }
IStA |A ) Qe—{IIIIIIlt=—0
L5SLB B C by Bo
ASR ARITHMETIC SHIFT RIGHT ASR " }
ssrh A PL AT
ASRE B b7 ba [
LSA LOGICAL SHIFT RIGHT LSR " }
LSRA A jo—e=TTTari—1
LSRE | B b Be C

17
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LOGIC INSTRUCTIONS

INSTRUCTION FUNCTION MNEMONIC | OPERATION
AND AND ACCUMULATOR ANDA A o (M) —A
WITH MEMORY ANDB B e(M)—B
EOR EXCLUSIVE OR EORA A ©(M—A
ACCUMULATOR WITH MEMORY EORB B & (M) —B
OR INCLUSIVE OR ORA A+ (M) — A
ACCUMULATOR WITH MEMORY ORA B + (M) —B
TRE0E2.
DATA TEST INSTRUCTIONS
INSTRUCTION FUNCTION MNEMONIC TEST
BIT BIT TEST (AND) BITA A e (M)
ACCUMULATOR WITH MEMORY BITB B o (M)
CHiP COMPARE (SUBTRACT) cMPA | A - (m)
MEMORY WITH ACCUMULATOR CMPE | B — (M)
COMPARE (SUBTRACT) CMPD
MEMORY WITH 16 BIT REGISTER CMPX | R — (M +1)
CMPY | R. — (M)
CMPU
CMPS
ST TEST MEMORY FOR ZEAD OR MINUS | TST (M) - 00
TEST ACCUMULATOR TSTA A —00
FOR ZERD OR MINUS TSTB B — 00

18




BRANCH INSTRUCTIONS

INSTRUCTION FUNCTION MHEMONIC | BRANCH TEST
BAA BRANCH ALWAYS BRA | NONE
BRN BRANCH NEVER BAN | NONE
BCC (BHS) | BRANCH IF CARRY CLEAR (HIGHER OR SAME) BEC [C=0
BCS (BLO) | BRAMCH IF CARRY SET (IF LOWER) BES [C=1
BEQ BRANCH IF = ZERD BEQ |[Z=1
BNE BRANCH IF NOT EQUAL ZERD BNE [Z=0
BGE BRANCH IF = ZERO" BGE |(HeV) =10
BLT BRANCH IF < ZERO"® BLT NaV) =1
BGT BRANCH IF > ZERQ* BT [Z+NeV) =0
BLE BRANCH IF = ZERD" BLE (Z+(NaV)=1
BHI BRANCH IF HIGHER BHI (C+2) =0
BLS BRANCH IF LOWER OR SAME BLS C+2)=1
BMI BRANCH IF MINUS BMI H=1
BPL BRANCH IF PLUS BPL |[H=0
*SIGNED DATA ONLY!
TERCAS

JUMP AND BRANCH INSTRUCTIONS

INSTRUCTIDN FUMCTION MNEREONIC BRANCH TEST/OPERATION
BYVC BRARCH IF OVERFLOW CLEAR EVC V=10
Vs BRAKCH IF DVERFLOW SET BVS V=1
BER BRAKCH TO SUSADUTINE BSR NONE
JMP JUMP T) MEMORY ADDRESS JepP (M) — PCe; M + 1) — PL
ISR JUMP TO SUBROUTINE MEMORY ADDRESS JER 8P — 1 — 5P PL. — M
| 5P — 1 — 5P; PCs — M-
[M] — PC (M + 1] — FL.
RT3 RETURN FROM SUBROUTINE ATS Mz} — PCw 5P + 1 — 5P
{Mw) — PG 5F 41— 5P

19




CONDITION CODE REGISTER INSTRUCTION

INSTRUCTION FURCTION MNEMONIC OPERATION
o/ SET ANY CONDITION CODE FLAG DREC LC = (M) —

H | N T ¥ L

Dufnln!nluiur“l

M=g800 111 1]

EFHI N 2 v

(ofoJolo] TI1I1]_'_!

AND CLEAR ANY CONDITION CODE FLAS ANDCT CC » [M} — CC

E. E H 1IN 5w

uia|ﬁ|nf|11i1]1i
Ml 1113004
E FH I N Z ¥ ¢

[eToleTalal0l0]u]

INTERRUPT HANDLING INSTRUCTION

INSTRUCTION FUNCTION MHEMONIC OPERATION

ATl RETURN FROM INTERRUPT RTI (M:) — CC
P+ 71— 5P
IFE=1

(M=) — REGS
I iF -B — 5P
i | IFE=

* (M=) — P>

1 ' AP+1-—- SP
! Mes — Pa

8P +1—58P

Id CWAI CLEAR AND WAIT FOR INTERRUPT CWAI | CCom

E=1
REGS — (M)

: SP—C—SP

N SYNC SYNCHRONIZE TO INTERRUPT SYNC | STOPS MPU UNTIL INTERRUPT

[ OCCURS THEN CONTINUES

1

b

TROCHE:




INTERRUPT HANDLING INSTRUCTION

INSTRUCTION

FUNCTION MNEMONIC

OPERATION

Wi

SOFTWARE INTERRUPT SW1

E=1

REGS — M
SP — C—SP

=1
F=1

(FFFA) — Pa
(FFFB) — P

swiz

E=1

REGS — M

SP - C—SP
(FFF4) = Ps
(FFFS) = P=

swia

E=1

REGS — M

SP—C—SP
(FFF2) = Pa
(FFF3) = P=

POINTER REGISTER INSTRUCTIONS

TR

INSTRUCTION FUNCTION MNEMONIC | OPERATION
LEA LOAD POINTER REGISTER WITH LEAX EA - X
EFFECTIVE ADDRESS LEAY EA—Y
LEAS EA— 8§
LEAU EA—-U

21

NOTE ONLY USES INDEXED ADDRESSING MODE

TR2050




MISCELLANEQUS INSTRUCTION

INPUT/OUTPUT -
INSTRUCTIONS
STILL
NONE!
TRS052



6603
EXECUTABLE INSTRUCTIONS — ALPHABETIC LIST

ADD ACCH INTO X-REQ

ADD WITH CARRY

ADD

LOMEICAL AHD .
ARITHMETIC SHIFT LEFT (LSL)
ARMTHMETIC SHIFT ReGMT

BRAMCH IF CARAY CLEAR
BRAMCH IF CARRY ST

BRANCH IF EQUAL TO ZERD
BRANCH [F GREATER OF EQUAL ZERD
BRANCH IF GREATER THAN ZER0

BRANCH IF LESS OR EDUAL
BRANCH IF LOWER OF SANE
BRANCH IF LESS THAM ZERD
BRANCH IF MmUS

BARAMCH IF HOT EQUAL TO ZERD
BRAMCH IF PLUS

BRAMCH ALWAYE

BRANCH KEVER

BHANCH TO SUSROUTIE
DRANCH IF DVERFLOW CLEAR
BRAAKCH F OVERFLOW SET

CLERR

COMPARE

COMPLEMENT

CLEAR AMD WAIT FOR INT

DECIMAL ADJUST
DECAEMENT

EACLUSIVE DR
EXCHANGE REQISTERS

INCREMENT

JMF
JER

g
LD

LEa
LER

ML

e
JUMP TO SUBROUTINE
LOAD ACCURR ATORS
LOAD POINTER REGISTERS
LOAD EFFECTTVE ADDRESS
LOGICAL SHIFT RIGHT
MULTELY ACCUMULATORS

NEGATE
HO OPERATION

NCLLEIVE DR ACCUMULATORICOMDITION CODE REGISTER

FUSH DATA TO HARCWARE OF USER STACK
PULL DATA FROM HARDWARE OR USER STACK

RDTETE L=T

6809

ADDRESSING MODES

IMMEDIATE
INHERENT
DIRECT
EXTENDED

INDEXED

RELATIVE
EXTENDED INDIRECT
INDEXED INDIRECT
LONG RELATIVE

TRB118
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INHERENT ADDRESSING

24

5001

GENERAL FLOW EXAMPLE
MPLU MEMORY MPU MEMORY
m r"_L
I G | [P
()
- s I
N— OF CODE Ky | ac
i |
X R
INHERENT | = ﬁ}—_
N’ e 1
::ums Bmm | INGA =
/ S
’.r—'_"-.\\\_‘_.-’l f-'—'_‘-‘-u.\\‘-\_-_'_'j
INHERENT ADDRESSING
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
. f_._‘_h‘\‘ﬂ-_.-ﬂ" m
= s Y-REG r  ——————
Rip= L
| | POSTBYTE m 12
i[::j?" OP CODE -REG \,ﬁZD iF
J = ==
'f EXAMPLE
INHERENT N T i
INSTRUCTION % o e
B o
Ly
SRR VISR m;




,

, SPECIAL CASES OF
l INHERENT ADDRESSING
MODE

TR3116

o EXCHANGE, TRANSFER REGISTERS

ExG XY POST BYTE
HEX HEX
1E 12 (X —=Y) CHAR. CHAR.
REG.1 REG. 2
OPCODE REGISTER
HEX
CHAR. REG.
0 D |
1 X ,'
2 Y |
5 3 u |
4 S B
5 PC :
; 8 A !
= 18 B
A cc
B DP

w0 L.




i T

e PUSH AND PULL

PULS A,B, X POST BYTE
35 16 (00010110) BIT POSITION
OPCODE REGISTERS B7{B: Bs|B:| B3| B2/ By | Bg
Pc[u.f Y| X[D|B[A[C
: P C
PULS #STACK REGISTERS
PUSHED OR PULLED
e CWAI
CWAI #SFF CONDITION
3¢ FF FF _EG'
@ El L ZIV
OPCODE POSTBYTE vel

CWAI #MASKI

28
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IMMEDIATE ADDRESSING

GENERAL FLOW EXAMPLE
MPU MEMORY MEMORY
| : !m ==
W= 7
- F =
. ) DATA L 25 5002
‘ N | oPcooe N B85 5001
|
| I—_
'u% N
IMMEDIATE = = —
ot || =
[t %
AN
s L]
e Ll S
IMMEDIATE ADDRESSING
GENERAL FLOW EXAMPLE
w MPU MEMORY MEMORY
t-’w_ P 15003
| | DATA MIGH 25 =002
! c:b | oP CODE ﬁ\;D &E som
| x—i%_ %
IMMEDIATE Wi
sl =R g %
J‘—h
\—/] ||
m f"'_'_“*\__._r/




i IMMEDIATE ADDRESSING

GENERAL FLOW EXAMPLE
: MPU MEMORY MPU MEMORY
[ =1y | ¥-REG =1 H!
1 E-::> DATA LOW [(E="2] h— 2% 5003
¥ AN | DATA HIGH C:-D 25 5002
'r L'{‘“J' |  OF CODE | BE 5007
PRE BYTE | 10 5000
1
| "F—U l— . S
T o
My | N
i, 4 e, Y
- L"" EYAMPLE e o
. IMMEDIATE e AN
| FOURBYTE = LDY #%2526 L -—f"
| = INSTRUCTION ¥ !
H
|
!
i
:
3
1
|}
f § DIRECT ADDRESSING
| GENERAL FLOW EXAMPLE
! MPEU MEMORY MPU MEMORY
: e [~
DER "1 f.-‘ ] DPR. .-1_9:
i ADDR HIGH | \:> ?s'?_—; |_ |
SN ADDRESS LOW oo | F2 _ |soe2
{-—.f ©OP CODE [3A | Q:D % 5001
m m
(_ lf_l- ’,.___H“"‘-._._,..f‘
—_———— EXAMPLE
' e \c—fm
DIRECT ADDRESS LOW
TWO BYTE % RAMGE &
INSTRUCTION @ D= |_C:r A 00F2
oG A

TemcH

28




DIRECT ADDRESSING
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
m ’#_H‘\-,_,__.J
DPA ]_ = =
|ADGR, HIGH! T —— 1
| "d_*li ADDR. LOW Y-REG F2 5002
| =¥ OP CODE 3ABC] o 5001
I PRE BYTE = chs
L m
L ———————
h 1'-.
| = g LR
f—— EXAMPLE
DIRECT .’l—":l LDY <$F2 <:‘, _E‘c—iﬂ‘lﬂ
mﬁ!:ﬁ Ll SRS ADDRESS LOW & | 3 BiF2
| RANGE
I S e sy
EXTENDED ADDRESSING
GEMERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
m "’"'_"'"‘\,H_‘____,.
A — 1 Acc A J=
\—/| _ADDR LOW [4E] = id
) ADDR HIGH o et
N | opcopE \,ﬁ::) Be R
..*_-fﬁﬁ\ﬂ—-*" £ e
N—v] SR EXAMPLE 4E 28B4
EXTENDED m o —
REREG || —~——
Juji—, |
l/—‘_\_/ m




RELATIVE ADDRESSING
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
- fﬂ_\_\-“\'\a—._.-r"" m
By — WA e
! | "—/| NEXT oF copE |pe z v/ MEXT OP CODE
) OFFSET I—_—mj | FO 5002
(;—;*’ ' OP CODE el C:D a7 5001
5003 |
| [P e e
_— BEQ STOP
I % STOP EQU S4FF3
RELATIVE ‘K:“n
. TWO BYTE [
~128= OFFSET < +127
— 580 —0—$7F . =

LONG RELATIVE ADDRESSING

GENERAL FLOW EXAMPLE
MPL MEMORY MPU MEMORY
= .
- | MexT oP conE | Re i 14— NEXT OF coDE |s004
—v| oFFseT LOw -. <.~—- o0 5003
. DFFSET HIGH s @ Fo 5002
Y
Vs OF CODE I 27 5001
' PReBviE | Eee ] 0 5000
- =
Y| NEXT OP CODE | Pe + | NEXT OP CODE |4004
OFFSET
o T TN
m m
. P — B.AEF!,E — T ]
e -—ﬂﬁé""' s T LBEQ NEXT Y
instRUCTION  L_I\—] NEXTEQU S4003 | h—;
—32768 = OFFSET = +32, 767 "'_'_\-\-\\,_\___'_,_; f'""_'_""\_“_‘_'_#
$5000 — 0 — STFEF

"LBRA gnd LESA have their awn op code; therelere, these Instructions raquire ngo

pre-byte and are 3 bytes long,
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INDEXED ADDRESSING
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(NO OFFSET)
GENERAL FLOW EXAMPLE
i MEMORY MPU MEMORY
R, I A
N "] X-REG
o | ——
I CODE e 5 Bt
r""L
) —— ——
- EXAMPILE
INDEXE M= LOA X
ND EFFEEI'!'T ’ﬂ\fL_J POST BYTE =
\ TWO BYTE 10000100
= INSTRUCTION /N X-Reg MO S
L] oFFser || o =
_r"'"_"‘\\-‘-_-"" ,-'_'-\\“‘1_-_._."
INDEXED ADDRESSING
(5 BIT OFFSET)
GEMERAL FLOW EXAMPLE
.H MPU MEMORY MPU MEMORY
| | ] .-'-.—.-"-.m X-REG = m
N [1200] N—/
AN POST BYTE Acc A 05 5002
| \— OF CODE (D9 | C::) = oo
e ——
h—] % D9 1405
FIVE BIT OFFSET —— posT BYTE AN
WD BV p0g0o0101
TWO BYTE
INSTRUCTION !::; / \‘ \és L
—16= OFFSET =415 Bﬁn_ X-REG OFFSET
510 —0 — SOF S N i .}



INDEXED ADDRESSING

5000 — 0 — STFFF

32

(8-BIT OFFSET)
GEMNERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
R A
= = o
| W il
i <:— OFFSET Acc A | 85 5003
= POST BYTE SN 88 |sto2
\—] OP CODE Y L s
| S !
m e )
it m ﬁx-.._.;f
EXAMPLE
INDEXED | o9 1465
EIGHT BIT OFFSET /_\____J LDA 585X
- THREE BYTE e POST BYTE %
INSTRUCTION t a0 o1000
e
458 = DEFSET = f X-AEG FETCH
Hﬂ“—ﬂ—“': i i gﬁ&n#sgr
l-‘-.-'_-_\-\-\\\'\-\_|_._,-l" IIi-'-'_'_-_‘-‘-\\"‘—\—|_.—l-""I
INDEXED ADDRESSING
(16-BIT OFFSET)
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
- - /_,--—''-—--..,\\-‘-\_-_'_F'_‘I ,r‘"-'_‘-\"-\.\‘-\-_-._.-.f
[)—|_OFFSET Low *-REG _<::- o0 5004
‘ ‘—| OFFSET HIGH 1AD0 0 5003
A POST BYTE Acc A <:> &s 5002
\;—,i OP CODE (o9 - AG 5001
| :
—— o —
(_ﬁ" AR
—_— EXAMPLE oo <400
BB LDA 52000, ¥
% e i —
INDEXED ! 10001001,
SIXTEEN BIT OFFSET | 1AM xrEa teBT | (N
mms"'rg Ec% &% v OFFSET Y
-32,788 = OFFSET < +32767— —~_ T e




INDEXED ADDRESSING

(8-BIT OFFSET TO PC)
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
fr._‘-“\-\.._\___._,_,.,-' 1’...-———-.\--_.-"‘
| S
I FC |
A=A = C:D—
Ak Fo 5003
it OFFSET 55 e 5002
\—] ‘ POST BYTE A @ 25 R
OP CODE
% %
|4
EXAMPLE
F’: Lo =
INDEXED "-'_'_‘-H\'\.\___'_,_/ 1
EIGHT BITOFFSET | | T POST BYTE %
THREE BYTE [,{_h 19001 164
INSTRUCTION J‘._i, DONT PROGRAM
—128 < OFFSET =< +127 CARE s = |
80 — 0 —&7F fﬁ\..._,..—-—’ BIT OFFSET m
“OFFSET TO PG
INDEXED ADDRESSING
(16-BIT OFFSET TO PC)
GENERAL FLOWY EXAMPLE
MPU MEMORY MPU MEMORY
)/ OFFSET LOW PC B o0 5004
‘ | ] e Hn (5005 | N—s o Rl
POST BYTE AccA A w D 002
ﬂ::? |_op copE (D3] foy . =
[
I ﬁu l 'f_h"“-.__,d-f
_— 5 — e m
il e —— =
o — LDA $5005, PCA - bz
%—/ POST BYTE %
INDEXED livis——cr-——"4 10001101
SIXTEEN BIT OFFSET :—:) e
FOUR BYTE LT | SR CARE BT
INSTRUCTION L—_ OFFSET |
- 32768=OFFSET=+32,767
SROO0 — D — STFFF _
*OFFSET TO PC
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[

Ay =t LAY

=

INDEXED ADDRESSING
(ACCUMULATOR OFFSET A, B OR D)

GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
*-REG.
o — , E—
L POST BYTE oo B E T &m 5002
0'5‘ S ——
{ OF CODE E - AS 5001
SR =4
EXAMPLE
INDEXED ‘*r—v’____ LDABX v {52 1A05
Ac%l#g-léﬂ s X POST BYTE ' w
e ) & 10000101
TWO BYTE A
INSTRUCTION _JQR *-REG u?r:'é'r {:_—r:,_.__ =
~128 = OFFSET" = +127 e — = s ]
B0 —0 —57TF ’/_\_/ f’_"“‘\‘_‘_‘_-_-_'!
*16 BIT OFFSET FOR
D ACCUMULATOR
INDEXED ADDRESSING
{AUTO INC/DEC)
GEMNERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
m
ot ¥-REG = IC\:
t“ 1400 —1A02)| | C:*, ==
d Acc A |
- POST BVTE I | O TR
ii:rw OP CODE _ N | AS 5001
| | ———
| % =
A=, f'—-"‘* E
T EXAMPLE }
INDEXED Y "LDA Yo+ N— B3 1A00
AUTO INC/DEC e ] POST BYTE I’K/
TWO BYTE | [_lﬂ_’ 1 E_E, 0ooot ’H‘L
INSTRUCTION __I'u" X-REG ALUTO (::
HO OFFSET ':j:‘ =
INC/DEC +1 OR =2 e




INDEXED ADDRESSING
(AUTO INC/DEC) !
GEMERAL FLOW EXAMPLE
MPU MEMORY MEMORY
= Al ————
[ e | |
| ¥ r@ |
, |
ﬁ:'f PFOST BYTE B3 002
| OP CODE AF 5001
! FPRE BYTE 1 :_ 10 5000
| I —
XY= L=
Y| 2i~—Tarr |
| B EXAMPLE {
Nl ERANLS
| ; = SV LX Py 53 15FE
. POST BYTE )
INDEXED ‘ R e S e
AUTO INC/DEC Y 0000011 A '
THREE BYTE LA _— ¥-REG AUTD N I
INSTRUCTION . ——— — _z L i
NO OFFSET l/__\—_/ |
AUTO ING/DEC =1 OR =2 s R,
t
Toadad | :
l il
VALID INDEX MODE COMBINATIONS
OPERAND I T - = —=u
REGISTER - X - -5 =u |
K ¥ 5 u FCR X+ ¥+ 54 U= :
OFFSET o Yeu| Sial uad
o
CONSTAMT : i
+ OR - SEE AR oy
uF 7O NOTE At i
3 oy
18 BITS
A y .
V7
B | AP
ol et
d K i
A
5 1
| A G
1. DFERATION REGISTER MAY BE 4, B, 0, L Y, 5, OA U.
2 SHADED AREAS ARE INVALID COMBINATIONS.
3. WHEM PCR IS THE OPERAND REGISTER. THE NUMBER IN THE OFFSET
POSITION OF THE ASSEMBLY LANGUAGE STATEMENT IS THE MEMORY
LOGATION ADDRESS OR LABEL. THE ASSEMELER CALCULATES THE OFFSET.
a5




6809 INDEXED ADDRESSING MODES

KOH INDIRECT | INDIRECT
| ASSEMBLER | PDST-BYTE |+] +| ASSEMBLER | POST-BYTE| 4] |
YRR FORMS FORM OPCODE (~=| FORM OPCODE |=|g
CONSTANT QFFSET FROM R O OFF5ET AR 1RRO0100 |ofo| A1 | 1RRioi00 |3 g
5 BIT OFFSET n, R |DRANNKNN(1|0 DEFAULTS TO G-BIT
B BIT OFFSET nA 1RROT000 (11| (s, Rl | 1RR11000 |4 |1
16 BIT OFFSET oA IRR0T00T |2{2| (n.R] | TRRUIDNY 7|2
ACCUMULATOR OFFSET FROM A A-REGISTER OFFSET AR 1RR00110 118 [A.RI | 1RA10%10 |4 |0
-REGISTER DFFSET 8 A 1RRO0TOY (1/0) [3.R] | 1RA0101 |4 |0
D-REGISTER OFFSET 0.A | 1RAMIN [4{a| 108 | 1AAdT0 |7 (o
AUTD INCREWENTDECAEMENT A INCREMENT BY 1 A+ 1RAOODOG |21 0 NOT ALLOWED
INCREMENT 87 2 B++ | 1RRO0ODT [3{0) [R++] | 1ARIoD0I (6 |0
DECREMENT BY 1 -R 1RROOGTD | 210 NOT ALLOWED
DECREMENT BY 2 —=R | 1RARODOT [3|B) [-—R1 | TRA10011 |6 |@
CONSTANT DFFSET FROM PO 8 BIT OFFSET A PCR | 1XX01100 |3)1) [ PEAp | txx1110m e |1
16 BIT DFFSET n, PCR | 1xxo1io (52| o, PCR] | Toetim (e |2
EXTENDED INDGRECT 18 BIT ADDRESS = = Il m e 5|z
RR—D0=5%
M=
MW=U
n=3 TRITIZ
EXTENDED INDIRECT ADDRESSING
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
4|  aDDR LOW Acc A r"l{ o i
ADDR HIGH CdE | i 2a 5003
’T.'._LJ FOST BYTE | SF [soo2
h— OF CODE | ' | AB* 50071
I
T —
== J—.f’—h?ﬁ““—"" 2885
EXAMPLE I S | PP
LOA [S2AB4] i
X memm |
EXTENDED INDIRECT FOA e —
FOUR BYTE Ff
INSTRUCTION L iN—y qE 1030
POST BYTE |
GF [ALL OTHER] TN o -



INDEXED INDIRECT ADDRESSING

(NO OFFSET)
GENERAL FLOW EXAMPLE
MPU MEMORY KMPU MEMORY
,-H\_/] e
— X-REG =
| § 1A
| [Y Act A
| POST BYTE {\::D -1 5002
‘q—*| 0P CODE AB =e01
|
A4 —
NVl T a7 2040
INDEXED INDIRECT | [%
NO OFFSET % POST BYTE =, TR
1 0D 10100 &
TWO BYTE A x-;?l:— el b 0 1AD1
INSTRUCTION L A—/ I orpser LN = 1400
,,--'—‘ﬂ\-‘_-_'-"’ !HDHECT ',..--—-—--..\\‘-‘-‘_'-'-.“I
INDEXED INDIRECTADDRESSING
(8-BIT OFFSET)
- GENERAL FLOW EXAMPLE
. MPU MEMORY MPU MEMORY
. iy~ CETT T s o
. X-REG
. _
i {::,.' (A N— & 003
A
LA—h OFFSET ..w: =5 & 5002
N POST BYTE =] V| AE s001
[ OF CODE _ |
| 1
ol S 2N SN
=
\__rj‘_— EXAMPLE T 4080
e LDA [565.X1
sty
INDEXED INDIRECT % Boc svis e
EMGHT BIT OFFSET 10011000,
THREE BYTE N xrectmanrer | ) o s
INSTAUCTION LN | oFFsET L 40 1485
—128< OFFSET= +127 b 7 INDIRECT == SN

580 — 0 —S7F



== = SRR FE LIS = iEs e R T P

T LSl ae e SR

S e b b

INDEXED INDIRECT ADDRESSING

(16-BIT OFFSET)
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
| oFFser Low | X-REG 00 5004
/| oFFseT HiGH 0A00 — 20 e
1::1 FOST BYTE Acc A t> ] e
¥ OP CODE | AB 5001
e W | %J
[
| ;f—\_/l EXAMPLE i
e K a7 3722
AE LDA ($2000,%]
INDEXED INDIRECT % POST BYTE %
SIXTEEN BIT OFFSET 10011001
FOUR BYTE X-AEG] 16-BIT e 23
INSTRUCTICH OFFSET Ny ar 2A00
eSSt INDIRECT b U
$8000 — 0 — STFFF oy
INDEXED INDIRECT ADDRESSING
(8-BIT OFFSET TO PC)
GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
B '_.-'_‘_"-\-\‘H___FH_‘ P 'x\\_‘_‘-._'_/]
=
N OFFSET 2003
b POST BYTE E002
o OP CODE | s001
|
— f'*"__h\“ﬂ-—ﬂ"'
(ﬂ— i EXAMPLE s laFrs
' s N 20 4FF4
"'_":— LOA [S4FF4, PCR| b
INDEXED INDIRECT b B e
EIGHT BIT OFFSET "—H“E 1-'3953 RITE R
seriton || ==
THREE BYTE el DONT| PC+8 BIT {. '
INSTRUCTION (1—\1 CARE | OFFSET Lv 27 20
gpegrmeem L= e
*OFFSET TO PC
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INDEXED INDIRECT ADDRESSING

(16-BIT OFFSET TO PC)
GENERAL FLOW EXAMPLE
MPU MEMORY KMPU MEMORY
_[iu-. OFFSET LOW #C E AN %0
—| OFFSET HIGH (=055] h— = 5001
Cj FOST BYTE Acc A IAn 50 5002
OP CODE O] f\—/ AE 5201
A i @Kﬂ}‘—"}m
B T EXAMPLE T
N " LDA [$4005, PCA] 22 4005
INDEXED INDIRECT s W POST BYTE o=
SDITEEN BIT OFFSET™ == 19011101 pEE e
FOUR BYTE P LY DONT| PC+18
MSTRUCTION L'&,‘—}.‘ CARE [BIT OFFSET | | 1E fazy
—32.768 = DFFSET = +32,767 INDIRECT
58000 — 0 — S7FFF '_’ : j
*OFFSET TO FC Ge
INDEXED INDIRECT ADDRESSING
(ACCUMULATOR OFFSET A,BOR D)
GENERAL FLOW EXAMPLE
-—
MPU MEMORY MPU MEMORY
m — rf—_\‘___,_/
e Sl X-REG
(1: h TADO
n Acz B
, POST BYTE C:D 85 5002
| OP CODE Acc A AE 5001
. [ B3 ]
| m m
A (F TN ==
' EXAMPLE
= — tDA ®, ) i B
INDEXED INDIRECT b R TR
ACCUMULATOR OFFSET e ) ::_'5_1_???:‘&“ ) R
TWO BYTE ' e AN 20 1A07
INSTRUCTION __K_ X-AEG JACCH rm 1ADS
—128 = OFFSET" =+127 y |OFFSET

*18 BIT OFFSET
FOR D ACCUMULATOR




INDEXED INDIRECT ADDRESSING
! {AUTO INC/DEC +2)

GENERAL FLOW EXAMPLE
MPU MEMORY MPU MEMORY
1 |/—--—‘\\_‘_,_/ rr—_—\__._/
] X-REG B |
\.‘—-L TADD — 1 -.,‘__ |
fa POST BYTE | Acc A i a1 5002
‘1—-‘} OF CODE Lo i 26 5001
|
H
! N % —— %
\ h EXAMPLE ‘f
H LDA [ X44] 8 7
: INDEXED INDIRECT | = X
AUTO INC/DEC e POST BYTE e
igoi1o001
il
TWO BYTE X-REG | AUTO INC ur 1A
INSTRUCTION — +2 L} 2a 1400
- NO OFFSET r"—“‘\_‘____ﬂ’ INDIRECT f'_'"nu
|
- AUTO INC/DEC =2
T
i |
|
1|
| EXTINOED INDEVED
| STUES  MIENENT  DMNEDISTE IEECT  [OREWOED GELATIVE  IHBST[D INDIRECT  SMDSRFET
| & t  |GPCODE [OREODOY o come | e cooF | of ensd | or cooe o eopE- | 0P o
| T | DATA ADDRL |MDBRR anser FOST BYTE POYT BYTL | #OLT 3WEE
3 | anga ¢ AoAE |
% RDOA L |
| E & | | MO CFFEET | o oreLL
1 lcemng |gecooer | 0P CoDE* | R CODE- |
i | POT BYTE| DATA H OFET H FOST DYTE
- | DATA L argrL |
- Ll |
4 | TFR. E¥5
; | _iPsioem s _ |ioes | &niorer |
? f 1 [ | o# ean- | o cons
\ ] | POY BriE | POST TR
- 1 | GFFsED | GAFEET
4 1
| 0 BT QFesET | E aarart e |
i i | or copE = |
T | POST.AYIE | PO%T BITE
’ | | aFFEET | BEFEET
8 BT OFFEET-PL | | # = orrmETPT
| | v GFEDOET e emge
: AT BYTE IPET TR
3 IFFEET HIGH ICTIET E
r DFFEET LEW CRFEET L
1 t8 T QFFEET | 15 20T SFFRNT
1 | | ¥ tooe 0P C300*
z | FOET BYTE MITITE
3 | SFFIET HIGH | CFFEET HIZH |
Ly OFFIET LW | CFEFLET L0W
18 01T OFFEET-PE H BT OFFEST-pC
1 oF Bl lermme
t POST BYTE | FOST IVTE
| ; | |
| 1 | ACC, BFFIET | Ho T
i | "M AZDMCNAL PREATTE o7 CODE" OF £o0i-
i Wil B RlSCED FOS DINE EXET BYTE POITONTE
3 B TRLCTYDES
1
AUID HE/OEC i)
—
40




SUMMARY OF PRE-BYTE
RELATED INSTRUCTIONS

NO 10 11
PRE-BYTE PRE-BYTE PRE-BYTE
SWiI Swi2 SWI3
SUBD CMPD CMPU
CMPX CMPY CMPS
LDX LDY —_
STX STY —
LDU LDS —_
STU STS -—

BRANCH *LONGBRANCH
"EXCEPT FOR BRA, LBRA, BSR, AND LBSR

ESO72-1

A1
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MC6800/01/02/09 COMPARISONS

Lo
EEQREL
TV -1 | B -] ic T ] WTERRPT | CONOIMMY | arpessry EETRTETION | 0 BT NS | et nu—|
=1 = | PEGITER | TTACDMO | cohi VLT it COSf BT | 9NE ET1 | A3
CPIRATIONT REEETIR I REDISTEN | Fom 73f | FORAEE | LIRA
LA | L=a
) | s mfEokl | COTTDL | L s LiEE Lt EAHE um b=t 3 TAME
AL mELzT s a3 as i 5 T 13 i ™ ]
L T o [} B ) [ - 1 [T}
EnjaooRet | BRer | Em- BE kst ARE FRIa =g CF & ¥e2 | famp | fae | ams
B e | GitE ST | i a5 WP CAFToR COMPATILE | WELLAZZ | 12X I L5
R B0 T W -4 | m [ FHaR R EATHINE I 4 | =
ALL 13 AR Eotrct oAy 0 X REESITER
| EmaiE el FINE |
T B STERLW RACHAE |
| W 5 BAET oM |
sy | g | s | g & EOAE Ju:rl. | FRT o A UPRARD BV AWML © | v LimE
Big AEp | mEWORY | ZECEEM | SRCEOWEET FRARE BT FIy o5 5y WLl Ak T 5T T u
A% 00 To | RERDY ot S ¥TOAE | A & B AHE] EIV L IT72-1 o I ALRENELY | AFFICTID AFFECTER | LETD | E
ALL 19 Pt T T BIWAFFL JLHTIT | g T AT | I
B “eme HE LoD L -z P REGISTERT
EAHE e B @R | INCRERENY | DiLY e | slicme
s st LD (IR [=0=12]
e oy |

PROGRAMS WRI® TEN FOR THE 6800/01 HAVE AN
INCREASED CHANCE OF RUNNING ON THE 6808 IF THE
FOLLOWING CONDITIONS ARE MET:

e PROGRAM MUST BE REASSEMBLED
(ALL OP CODES ARE NOT THE SAME)

® ONLY STANDARD USE OF THE STACK
(.LE. NOTHING OTHER THAN SIMPLE INTERRUPTS
AND SUBROUTINE CALLS)

o ADDRESS FFF0 — FFF7 NOT USED

e SOFTWARE TIMING LOOPS NOT CRITICAL
(DIFFERENT CYCLE TIMES)

e DATA WRITTEN TO/FROM CCR CAN NOT ASSUME
HIGHER ORDER BITS EQUAL TO ONES



PRGE ‘8@l DIRPGE

QaaaL
oERnz
Q0Raz
LG TELG R
aopas
ulnls ol
aaaarA
HEEEEH
sisisici=lis]

aaos

faaz
geEs

bk HEH I HG

AnaiaAR
aEa11A
GEE12A
GEE1EA
EiAELS

HEa15H
oaels

H@ET
B
aaac
SEEF

@iE1l

2ain A
a5 =l A
ES lgaa 5]
96 s H

CEZ——Qnnne

a5 a8 H
E& 1A86 A
EB& 188 Fi
SE FF A

Qa1 A
b ag F

SA:8 D[DIRPGE

*

SET DIRECT FROE DIRECTIVE

+THIS PROGRAM SHOWS THE EFFECT OF
*THE DIRECT PAGE DIRECTIVE IN RASSEMBLY
«0F A PROGRAM

TOTAL ERRORS aa888—80000
TOTAL WARMINGS @@hEl --28816

ErilE BBX OCBEINM . SR 0@
eoaaL

[Lle g

R

ey

[ et

ERhinG

BEZAT Qs
AR (ales=t
M BLEBF
TN DRG0 24 =23
Ghpiin 0E8d I7 QG

ans s SRR 4 FE=-=ARaN
SR A QgD 32 (4]

er s ERREOF 17T ~=gaaLT
sipLIA opEs T4 50
SoaLIh MoEE LE 29
eI R GDER AF s
wersERROR  AT8--00017
SN TR 0PDC 1 (]

e saEEROS 1T S ——ERELT
BERLISR SN LF =0}

w s e lESHIND R E—— Dl
BEaISE DELD IF 1=
swseESEOE.  17TE-——ADALE
GREzOA Il 1E . B8
aweEFE0F  1TB—DA0DZD
ooaZiA §4 IF B8
FMAZIA MBLE 3T BF
sewaEEETR RS —E0D2L
ooRZ4n Qeid IC ac
weeaEFRCR  ZLG-—DOBZE
== waERFAR TEs—aears
2RSSR PRiA GO (A 14]
e AT RETE 2= -300En
BepEreR ool ICT  BF

azy

TEETNA

i
A
I
L]
A
Z]
A
A
el
A
2]
A
W
F
A
A

(21

B

- LASE < FOR PSH, PUL, EXE TRRE. CHAT
=THI S FROGEAM - SHOWS HOH LASELS
~FFFECT THE ASEZEMELY DF THE
SDOUELE-SYTE INHERENT MODE INSTRUC-

HRM
SETDF
LDR
LDA
LDR

LCR
LDA
LDA
LDX
SETDP
LOA
END

LR e
porst
A ACcceE  EEG
CLERRE Efu
CLERRL ED
e
PR
PSS ROCRE
PImE U5
=
TFE
EXG ¥ A
TFR A=
e
ExG mACCHRB
TFE SACCAS
WAl
cHRl CLERS
TN
CMA] SELERSL
= O

TOTAL EFFORS GG 1A--DBD2s
TOTFL WAFNHIHGE ABARL--28013

=

DIRPGE
$1A
£1REE
F1B66
<FLABD

CEFLEDD
>F1R60
>ELEEG
CEIARFF
£1B
F1B02

CEEINH
FL.E
SEF
S1EF
SELCAR
BRCCRE

k]
@ om

&L EAR

LR

EZ3345

¢ a8 e

i
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