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MIXBUGE 2.0 AUS 5 1980 101177

The MIKBUG 2.0 is 1np1eM°nted in the MC6846 COMBO ROM as
a 2K Byte firmware program. for the development and debug
of MC6802/6846 systems. The ROM occupies the address spacs
from F800 Hex to FFFF Hex. It is primarily intended to
operate with the MC6302 microprocessor but will also oper-
ate with the MC6800 MPU. For MIXBUG 2 ROM to executs it
assumes ther is a MC6810 RAM in address space A00Q Hex to
AO7F Hex. It also assumes a MC6850 ACIA at address 8008

. Hex. This ACIA interface allows MIXBUG 2 to operate with

a teletype or a RS232 terminal denandlnc on the type of
interface drivers provided.

. .. An audio tape interface called EXORTAPE is alsa prQV1ded in -.
ST the MIXBUG 2. This interface assumes a PIA at 8004 Hex to
. implement this interface and uses one MC14583B for recelver :
buffer from the audio cassette. \ L S e

'~ The following is a summary of features nrovzded Wlth MIKBUG 2:
L Loads formated object. tanes into nemory
NNNN Memory Change at Location NNNN ‘

v .
L]

P Prlnt/Punch ASCII formatad object tapes
R Display Contents of MPU User's Registers
S 1 Stop Bit Selection for ACIA
S 3 Stop Bit Selection for ACIA

) B Print out all Breakpoints
C Continue Execution From Current Location
N . Execute Next Instructicn o
T NNNN Trace NNNN Instructions
G NNNN Go to User Program at Location NNNN
D Delete All Brezkpoints
U NNNN Reset Breakpoint at Location VVYW
V NNNN Set A Breakpoint at Location NNNN
E

L .E EXORTAPE Cassette InterfaC°
SEmrill o {}}m - C.:,Checx Taps = L - oo
R 'L - Load From Tape to Weﬂory -

D - Dump From Memory to Tape
S - Set Band Rate

Unsignad  Multiply Subroutine
Signed Multiply  Subroutines
Positive Divide Subroutine

# MIXBUG is a trademark of Motorola, Inc.

Austin, Texas
Microcomputer Capital of the World



Date: 8-3-77

Description of the first run engineering sample on M6S846-L1
Combo:

1. It contains a 2K byte ROM with Mik-Bug II and cassette
tape driver programmer, a programmable timer, and a pro-
grammable I/0 peripheral interface. port.

2. ROM passes functional test at 1MHz clock rate, and is 7
: selected by setting CSO = 1 2nd CS1 = 1. )

5. Timer and I/0 can be selected by: setting S . -
CSQ =0, CS1 = 1, ‘ ‘
A3 = 1, (it will be changea to A3 = 0 in the future
: except this sample lot.)
A4 = 0, AS = 0, A6 = 0, A8 =1,
A7, A9 and Al0Q0 are don't care.

4. Programmable timer passes functional test at 1IMHz clock rate.

S. CPl, the handshake control signal in the peripheral inter
port, does not function properly. It does generate IRQ I
signal corresponding to its active transition as pregranm
and it does generate input latch signal for the peripherz
input data lines as programmed. But its IRQ flag is not B
registered in the combination status register Bit 1. The-efore
it can not be cleared by "Read CSR then Read or Write Parisherz

- Data Register” operation. To clear the CP1l IRQ £lag can oxnl

- be done by PIA reset, which means to Write "1' in the peri-
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v 0 0O
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pheral control register bit 7, and then rewrite peripherzi
control register, peripherzl Data Direction Register, and
Peripheral Data Register.

This error has been corrected. For the moment, with this

sample lot, we suggest to connect CPl to ground and to
operate handshake with CP2 only. -

6. The rest of thke.peripheral iInterfzce port passes functicmzi
- test at 1MHz cXock rate-. e

.




'AGE 201 MIKBUG 2.2 WITH AUDIO CASSZTTE 7 /'/7’:7

-

Q201

102 NeM MIKBUG

Y003 TTL 2.0 WITH AUDIO CASSETTE
T * REYV @

12205 # COPYRIGHT (23 1377 BY MCTOROL#& INC.
Y0005 *

33QQ7 * MIKBUG ¢ TM3 MOTORCLA

IPOTE ¥

10003 * AUSTIN, TEIXAS

20210 * MICROCOMPUTER C&PITAL' CF THE WORLD!
10011 . .

22212 % L LoaD :

3@ 3 ¥ M MEMORY CHANG

10214 * 5 PRINT/PUNCH DUMP

sae13 * R DISPLAY CONT:NTQ oF TARGET STACK
30015 * cC B A P 3

20017 # S 1,SET SPEZD FOR l cPsS

20018 * 2,5ET SPESD FCR 3% CPS

30015 * B PRINT OUT ALL BREAKPOINTS

32929 * C CONTINUE EXZCUTION FROM CURRENT LOCATION
33821 » N MEXT INSTRUCTIC

33022 * T TRACE /N’ In:nRU»TIOHS

22223 * G GO TO LOCATION N’

20024 ¥ D DELETE ALL BREAKPCOINTS

20225 % U RESET BRZAKPOINT HWITH ADDRESS 'N7
28¢285 * v SET A BREAKPOINT WITH ADODRESES ’MN’
20227 * E EXORTAPZ CA3S3EZTTEZ INTERFACE

> 23 *

36823 PT s,0,LLEN=8C,CREF

39030 2008 A ACIAS EQU 53008 ‘

298351 8299 A ACIAD EQU B3@03

22832 @37 A IWI £ay =3F 5WI OP CODE

32633 ®

323324 Faee oRE 5F320

29335 £88@ A BASORG EQU * BASE ORIGIN

20235 *

23837 x 1/6 INTERRUPT SEQUENCE

30032 ¥%

0Qe3SA F820 FE ACY2 A IO LDX 10V

2QP40a F3@3 SE .e¢ & JHP X

¥0Q&t o #

Qeeez LT TR Teimmeam o MtE SEQUINCE - -
¢QBa3 N T

000448 F30OS FE A90S A POWUDWN LDX NIO GST NMI VECTOR
2eQ4aSA FaQse SZ e A JMP . X

0RR4s ¥

¢324+7 X SWI INTERRUPT SZQUENCE

2eees '

P0045A F30A FZ AQ2A A SFZ!  LDX SHI1

2303595 F29D S ©F 0 A Jme X
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12052 *

Q@33 £ JUMP TABLE TO ROUTINES PERFORMING MIKBUG FCTN’SZ
12054 *

QPSS FSOF A FCTABL EQU b

12RSEA FRAF 12 A Fce /B/ "B" - PRINT ALL BREZAKS3
SACSTA Fate Fals A FDB PNT2RK

10933a F312 43 q FCC /C/ °C* - CONTINUE

12@S34 F313 FAS4 & FDB CONT

¥IVS9A F81LIS 44 A FCC /D/ *D* - DELEZTE ALL BREAKS
Q3518 F3ls FARB A FDS DELBRK .

IBQBZ2A F812 a7 A FCC /G2 "G* <. G0 T2 ENTERED ADDREES
¥YS3a Fal13g FA25 a FDB GOTO N

IT6LA F3L1B ac A Fce /s *L" - LOAD

)238SA FSiIC F3De & FDB LOAD :

1ITQSSA FR1E 4D A FCC M/ *M"® ‘= MEMORY CHANGEZ

ICISTA F2L1F F3tD A FDB CHANGE .

)QQSas Fazt 4E A FCC /N/ ‘N“k- NEXT (TRACE t IMSTE
IPIS3IA FIZEZ FA3T A FDB NEXT _

3927048 FS24 53 A FCC ’P/ "P* - PUNCH

MA718 FIZS FBR2 A FDB PUNGCH

3QQT2A F827 52 A FCC /R/ "R" - PRINT STACK

19Q72a Fazs FASC a FDB PSTAKL

WMRTLA FH24 - =3 a FCC /3/ *"S* - CHANGE SPZED FOR TTY
1R7ES FEZ2RB FIAFE A FDB SPC ’

IQV78A FEZD Se A FCC T/ "T® - TRACE N INSTRUCTICONS
IPITTA FAZE FAaS2 A FD3S TRaACE

332788 FA30 53 A FCC /us *U® - RESET & EBREAKPCINT
72Q@734a F331 FAl1 A FDB RSTBRK

222398 F&833 45 a FCC /E/ "E" - EXACRTAPE CAS3ZTT INTT
MEA31A Fa3L FDRE A FOR EXQRT

IBIRSETE FASS 55 a FCS AN "WY" - SET & BREAKPCINT
20238358 Fa3a7 F&51D A Fpe SETERK

29334 F&32 A FCTBEN =4U - #
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"ROM~-1{/O - TIMER

ADDRESS| A6 — o
BUS .

MC.68 46
| :.-‘R.CM - o -
. - . TIMER

8 BIT .
DATAZ D3 <a—>i//

P4 |- PARALLEL




3GE - B2l
2035

00387

2082

Q733

2 34 F333
aRILA F33B
3932a F33D
2233

oea4a FI3F
20358 Fa4t
2955 FRaL
2037

9923

3033

0100
91S1A F347
Q1024 F843
191938 FE4C
191944 FBLE
1918SA F8S1
1SR F3S4
otes
131934 F8SS
191188 FAS7
161118 FRS3
91128 F2353
131138 F3SA
10748 FASE
1% .3A F3SC
1¢116A F8SE
@117R F3SF
121138 F359
131138 FAA3
191224 FB55
Y1228 F357
101234 73853
)01244 F3S3
)912SA F258
10128A F352
91238 F35D
1¢13@s FREF
W13ta FaTL.
19L3TA. FATI:
3013
1013548 Fa7s
YPL3IEA F3TS
39137
291338 Fa73
331324 F37D
201496 F27T
101218 F329
3 L2a Faaz
21438 F334
30144

I2143

20145
201474 F235
1430 F357

MIKBUG 2.9
FS32 A
AD7S A
FB7S A
F2R0 A

20 03 Fada

72 FEDE A

7€ F2E2 A

D QC FS8SS

B7 A03E &

3D 9?7 F&s3

37 A23F A

FE A23E A

3D S3 F8aa

23

43

&3

43

;S

8D 4C F2AA

13

18

F3 AB3C 4

F7 #4@3C A

33

14

44

44

&3

34 OF A

23 32 A

84 33 A

'23.02 Fa7S..

BB 87 LA

72 F353 A

7E F2585 A

2D FS FA7S

28

AS @9 A

21 2% ]

28 F7 Fa73

8D 17 Fa3E

Z FCAZ A

WITH AUDIO CA3IETTZ

*
¥ INITIALIZATICN/RESET CODE
¥
ADRSTR EQU *
FDE 5TacK INIT FOR ®"SP*
FCB SWItLS INIT S¢8 *3WHIt”
FDB BRKIHH INIT FCR *3WIl2"
*
BRA 22g »22A" INST IS REPLAC
: JMP BRNOGO COMD RBR& INIT IN ROV
BRG MR BRSO WeICH DETERMINES IF
% BRA IS GO/MIGO
*
¥ BUILD ADDREZZS
* :
BADDR B3R BYTE READ Z FRAMES
' STAA RH1 (
BSH BYTC
3Tan ®LOW
LOX XH1 (X) ADDRESS LWE BUILT
RTS
% INPUT BYTZ (TWC FRAMES:
BYTE 23R IMHEX GET HEX CHaRr
BYTE2 a3LA ‘
ASLA
ASLA
ASLA
TAaB
BSR INKEX
ABRA
TAB -
ADDEB CK3M
3STAB CK3M
RTS
CUTHL L3Rs QUT HEX LEFT B<D DIS
L3RA N
LSRA
LSEA
QUTHR ANDA =57 OUT HEX RISHT BCD DIGIT
ADDA #3392
ofutadi #3332
. BLS  QUTCH .
el e ARTA.. W7 .
¥ QUTPUT OMNE CHAR )
QUTCH  JMP QUTCH1
INCH oMo INCH1
% PRINT DATA POINTED AT BY X-REG
PCaTAZ B3R OUTCH
INX
PDaTal LDaA b4
CHMPa &2
BNE PDATAZ
RTS sTOP OMN E0T
¥
# IMPUT ADDRESS
SETADD 232 PCRLS PRINT C2 LF
LDX aMCLa



*AGE
WHOE
20t4Sh
2315943
201518
2P1SZA
291532
24
201ETA
2FLESS
28157
20153
22183
231S9AQ
PO1S1S
BGLE2S
021524
BILELn
29188
2¢188
A2LETA
QLERA
21552
RALTCH
RIT7T1L
917248
@F1724a
Q2174A
QALTES
R3F1L7SH
21T TA
2GLT7S
SFLT5A
2128
PELR1A
213248
21834
@@135H
29135
BRLATH
AF123A
23133
22413045
RILSI D
Qat32
9D153
QL34
2A135x
001558
21S7A
291383
2213354
20220
32014
2RZHIH
AQ2038%
BR324
2OIVEL
@22384
002074
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SeA
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Faan
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F820
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F334
FaBg
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Fa3C
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BUG 2.2
\

F2 F&7E
B2 F347
5322 A
22 F3sE
FCBS 4
€5 Fa7c
ap Fa4z
agze A
AQ3E A
FC35 A
D3 Fe7c
A93E A
Cs Fa7s
29 A
ga F914
03 A
DA FaEE
11 a
g2 F314
15 A
SE F31A
07 A
2o a
8s F2s7
20 A
A3 FASB
FS FaBF
F3 F3BF
29 A
AS F87S
F3D? A
11 A
Al _F37S
ages A
49 A
3003 A
ABG1E A
57 F378
23 F3ES
Fans A
FBES A
S3 A
FS FaDF
3C Fa73

F R

w1l

INRER
IMHEX?Z2

IN1HG
¥
QUTZH
JUTZHA

QUT&HS
OQUTZR3

SUTS

CAD

"

W

LOAD2

U

—m

QZ
D -l
o m
s

TURN

t
U
i

9]
A

Aol oo
A R RSN U R By

AWWAHUTXAK

"y
S

| 4

4 w0}

4

o g -

(e

INC

B3R

BRA
JMP
Eay
CHPA
EME
B3R

H GUDIQ CASSETTE

AV
-

Lo -

XHI
=HCL1
PDATAYL
XHI

2,X%

QUTHL

QX

OUTHR
ouUT2H
oUTZH

QUTSH

INCH
Loans
ENT1
¥

%3
LOAD3
INCH

oN

ASK FCR B
GET BEG A

NOT HEX

NOT HEX

-

OUTPUT 2
OUT LEFT

PICK UP B

OUTPUT
QUTPUT
QUTPUT

-
'—.P«\(‘E

L
BSR %

™~ 28
-

f\(

QUTPNT ©

GET ACIA
SET RTS T

TURN IT ©

DG NOT EC

13T CHAR
RZAD CHAR

ZG4DDR

CoR

=

MND &DDR

DDR ‘

F‘

HEX CHAaR

HER CHAR

YTE AGAID

GHT HEX CHaR aND RT
HEX CHar + SPACE
REX CHAR + SPACE

3)

CONTROL REG FORNMAT
0 TURM RDR RZLAY CN
™

HO TarE -
ZHTRY POINT

NOT

f
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22084
1020324
12104
LAtA
)21 20
132136
1321 4R
192138
302158
LR
3213
162135
YGI20H
M221A
3102224
IO2234
3224
I0Z2SA
Q2252
32227
IN2Z3
20222
202324
20231A
202325
AR23EH
IPTT4A
32235
3237
20233
3e2338
FOTLIA
202415
202426
302434

—---—3»)25'/)Q
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MIXBUG
31 33 A
27 2a F31A
31 31 a
25 €3 FA&DF
77 a03C A
sp 7555 A
32 Rz a
37 23D A
ap F347 A
2p F2SS A
74 A23D A
27 @3 F13
A7 29 a
a1 99 &
25 ¢85 F318
23
29 EF F30Z
27 C3 FADF
a5 3F A
ap 3F F333
72 F3BA A
BD FB47 A
3D AA F3CC
T #@3E A
3D A3 FaCA
03
aD 3C F388
a1 @A A
27 1Z F340
a1 SE A
27 11
2p FaAal
BD F357
a7 27
a1 80
25 D8
20 ES3
22
zo 05 F343
55 28 A
ap 12 F3S3
@3
FF AQ3E A
sz FCYE A
2p F37E A
£ AG3E A
zp F2C3 &
2y £3 F222

2,0 WITH AauUDIC CRI3-1 1=

CMPA 5’3
BEQ cil
CMPS& 71
ENE LOAD3
CLR CK3M
JER BYTE
SUBA *2
STAA BYTZCT

% BUILD ADDRESS

% STORE DARTA

LCoabtt

¥ CHAMGE MEMORY

JSR BADODR
JER BYTE
DEC BYTECT
BEQ LOAD1S
STRA X

CcMPA 2,58
BNZ LCaB13
INX

BRA LORD11
CHECKIUNM CHECK?
INCE

BEQ LOAD3
LD&s %7

2R QUTCH1
JMP CONTRL

J3R ,BAaDDR
B3R QUTS
LDR RHl
B3R QUTZHS
DEXN
3ZR IHCHL
cHMP& =305
BEQ LF
CMPAa =835
BZQ Ua
R INHZRZ
sR-  BYTZZY
by
x,
LOAD1S
4 CHAl
BRS Ual
Lo&s »E2A
=R QUTCTH1
DEA
ITR KH1
LD aMCL+1
JIT ”,oAaTAl
Lo @XM
ST QUTL=S
BE= oRAENG

2ND CHAR NOT (1)

ZZRY CHECKIUM
SEAD BYTE
BYTEZ COUNT

X
zzRG BYTE COUNT
STORE DATA

PRINT QUESTION MARK

(M AAaA DD NN

PRINT CR



AGE QRS MIK3UG 2.2 WwlTH AUDIC CAS3ZTTE et
102574 FI53 37 QUTCH1 FSHB SAVE BR=G -
202584 F3ISA FS 8228 A CUTCY LDAR AClAS
292534 33D 57 ASRB
2GR7OA F3SE S7 ASRE
V271 FISF 24 F3 F3SA BCC oUTCH ¥MIT MCT READY
ID2T2& FS51 BT 3993 8 STaa as1ab QUTPUT CHAaR
292738 F38d 33 PULZE
29274Q F3SSS 33 RT3
IBETS * .

20275 % INPUT ONE CHAR TO AREG ¢

202774 FISS BS 89893 A INCH1 LDas aclas k

2R278A F2353 47 A32A :

AA273a F2SA 24 FA F36S BCC INCH1 RECZIYER MOT READY
PPZ3IVA FSSC BS 83993 A LDaa ACIAD INPUT CHAR

8223158 FI5F 22 7F A &NDA LSTF RZ3ST PaRITY BIT
P3282A F371 a1 7F a CMPA ®37F ¢

992338 FS73 =7 F1 F9s5 BEa INCH1 RUEOUT;DEL

@Q284a F37S 7D 8213 & TST NUTSW SHOULD I[MNPUT RE ECHCED?
PQZ35A FI78 27 DF FSS5 BEQ QUTCH1 IF 30, OUTPUT THE CHaR
@ATISH 33 RTS EL3Z, RETURN TO ZALLER OF
DAZBT ¥
DOZ3& ¥ CONSTANT INITIALIZATION
AR283 # T = POINTESR TO RSM BYTES TO BE C2IPIED TO RaM
Q232 ¥ X = POIMTER TO RAM BYTE3S TO BE INITIALIZED
29291 ¥ »

20232 F37B A START EQU = ACTUAL CODE 3TART
PY2S3a F37B 85 F333 A LDS 5ADRSTR-1 START OF CONSTANT DATA
Q@23+8 FAT7E CZ A228 A LD# #SP S5TART QJF RaM AREA

332SS %

DP2SSH FI81 32 INILF1 PULA GET MEXT COMNSTAMT RYTE
PQ237A F332 AT 22 & 3Tas  9,% INIT MEXT |aM BTTE
¢9298A F33<4 28 INX UPDATE POIMTER
2E2IZA 7385 3AC AGIE A CPX 2BRANEN END OF CONSTAMT RAM AREA?
eR3028s F338 26 FT FSe BNE INILP1 NS, CONTIMUE IMITIALIZATI
99301 ¥ '

20362 % INITIALIZATION T3

23303 ¥ K HOLDS INDSX 0F ¢ BYTZ TC BE 3ET TO 2
223304 ®

233CSA FI92a SF g2 a INILP2 CLR 2,% CLEAR NEXT 2BYTE OF RaM
933953 FSaC 98 IMX UPDATE INDEX

P93974 FI93D0 87 a932 4 cPX SENDING ANY MGCRE BYTES T IMIT?

263088 £330 25-F8 FI8A LT LT BNE  SGINILFZ - MO, CONTINUE CLEARING
g QEQ S . . s - T L _i'._;.‘ L ‘ .o K . .- ""»" L . . ) .- . L - iR '«-_ ~ - .-'—, - -
38310 % SST CC 50 WHEM WE ’G0’ TO KSER FGM THE
03311 # INTERUPT MasK 13 SET
59312 *

P2313a FS32 85 DO f LDAA %3D0

98314A FI34 B7 AQ73 4 STAA 5AR73 PUT IN STACK TO BE PULLED
FR313S *

3315 % INITIALIZE AacCia

20317 P

293138 F337 85 63 A LDaa 3 MASTER RESET CODE

22313A 333 B7 29@8 A STAA ACIAS RESET acCla

22329 ¥

2@3215 F22¢C 23 11 8 INZ LDas 223201 1 CHAR LEN=S; NC PARITY
022z ' ¥ 2 STO0P BITS

@g 3 - :ﬁ - ..

203244 7 6044 A INZH STAS ACIAT SAVE FOR COMTRCL LOCP acla IN
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8GT 9023 MIK3UG 2.0 WITH AUDIO CAS3SETTE S '

Q3385 *
2237 % MAIN COMMAND/CONTROL LOOP
2338 *
0333 F3BA A CCHNTRL EAQU #*
0249 *
Q3a1 % RESTORS ITACK POINTER RIGIZTER
3342 *
2343A F234 BE A8 A LD3 sP sP WaS INITIALIZED ZARLIER
Q344 ¥
22458 FOBD BS 0044 A LDAA aclAaT GET RROPER aCla IMNIT BITS
19345 ¥ FOR USER’3 TERMINAL
1RTL7A FSCO B7 82323 A 5TAA ACIAS INZ ACIA
1534 %
1034248 F3C3 7F ARIS A CLR QUTSW - MAKE SURE INPUT IS ECHOED
13359 & -
3123318 F3ICE CE FC7C A LDX aMCLOFF TERMINAL INIT STRING
393S2a F3C2 BD FB7E A J3R PDAaTAL PRINT DATa STRING
¥3¢3S3 *¥
13348 F3ICC 3D 23 F265 B3R IMNCH1 READ COMMAND CHARACTER
3D3SSA F3ICE 15 TAB saVE CHARQCTER IN B
209335A FSCF 2@ @2 F3SD3. " BRA CMTA 5412 OVER MIKBUG 1.0 VECTCR
383578 F3D1 20 88 F353 OUTZ BRA OUTCH1 MIKEUG 1.8 ; OUTPUT 1 CHaR RSUT
22353A F3D3 BD F3CC A CNTAR J3R QUTS PRINT SPaGCE AFTER COMMAND
IDTTT *
23356 £« B REGISTER HOLDS CHARACTER INPUT EY UsSER.
s93S1 % USE JUMP TABLE TO G0 TO ARPFROPRIATE ROUTINE,
RA3E2 *
Qe3S2A F9US CE FA2F A LDX 2FCTABL X:= ADDRESS OF JUMP TABLE
2233544 F3D3 E1 99 A NXTCHR CMPB o, % DOES INFUT CHAR MATCH?
GA385a T22B 27 2s F2EY BEC GOQDZH vE3, GOTN APPRCPRIATE RCUTINI
gA3SEA F30D 28 INX ) ELSE, UPDATE INDEX INTO Ta2LEZ
CA3STA F3IDE 23 INX '
393584 F3DF 28 INX
23538 FS522 3C F333 A ce sFCTBEN ENMD OF TABLE REACHZID?
22337084 F2E3 35 F4 F3DR3 ENE NXTCHR MO, TRY MEXT CHAR
2@371a FSES 22 D3 FSBA BRA COMNTRL NO MATCH, REPROMPT USER
29372 ¥
A3373 #
P9374A FSET EE 91 a GOODCH LDX 1% GET ADDRESS FROM J.T.
20375A FIE3 52 209 A JMP 2. % GOTO APPRUPRIATE ROUTINE
2Q37S = s . e e U
BOITTT . el T Tl T T LT T L T T S R
ansTs " ST e e e oL
20373 ¥ NMI ENTRY
39330 *
0G331A FIS2 BF ABGE A NMI e73 3P ZAYE STACK
P32 FSEE BD FESE A J3R PCRLF
293334 F3F1 386 42 & LDAaB $’B PRINT B
¢R334a F3F3 3D DC F23D! B3R ouUT2
023358 FSFS BD FaCC & JSR UTS
203865 S3F3 35 22 a LCAA =2 REMAVE BREAXKSCINTS
P3337A T3FA 3D BE FASA B3R BRKSUEB
BA3334 FS7C 29 S FAST BRA P3TAK1
2233 »
NG3SG . % SET SPEED FOR USER TIY
99381 - %

3D AaC F3al 2PD B3R INCH2 IMPUT CHAR

293325 F3FE
203334 FAQO 81 31 A cMPA 71




Rae LYo MLADUG . Wil RUDIU CADSOE TV S

123348 FARZ2 27 33 F33C BEQ INZ

123354 FA24 AS 1S A LDaA %515

N39S Fans 29 35 FISE 3Ra . INMZ1 S5ET 2 STOP BITS

13338 ¥

\(,“.3 *

124328 FA23 TE F247 A& BADDRJ JIMP 3ADDR GS 3IUILD ADDRESS '
15431 *

INLA2 #*

100403 % RESET ALL BREAKPQINTS

Y3404 ” :
1940SA FTAQS 85 91 a DELBRK LDAS 21 RESET ERZAKS FLAG

104988 Fand 23D SB FasSs BIRBERAK BSR BRK3SUBE BREAK HANDLING 3UBR.

IYLQTA FAIF 23 S8 FAST ERA CNTRLZ RETURN TO COMMAND LEVEL
2428 *

39403 % RESET 1 BREAKPOINT !

16419 * :

@441 A FAatd 8D FS FAe8 RSTE8K B3R B&DDRJY FUTS USER EZNTERED ADDRESS i
IYael 2 : %* INTO XHI,XLOuW

19¢13a FA13 4F CLRA RESET 1 BREAK FLAG

JC414a Fatld 23 F7 FAOD ' BRa B3RERK GO RE3ZET 14

D413 #

20313 ¥ PRINT CUT aLL NON-ZZRQ BREAK ADDRZS3ES

304147 *

127413A FA16 BD FB33Z @ PMNTBRK J3R PCRLE DO CR/LF

1241948 FAl3 25 22 A LDAA =2 PRINT BRESX ADDRESSES FLAGS
204204 FALB Z3 FO FAQD BRA BSRBRX G0 PRINT

2F421 ¥

23477 # SET ONE 3BREAK

DL, ®

134248 FA1D 8D E3 FAQ93 5ZTBRK 33R BADDRY GET USER ENTERED ADDRISS (RH:
3342T8 FTALF RS Q4 A LDAA =4 SET ONE RREAK FLAG

204254 FAZ1 AD 47 FAGA BSR 'BRKSUR GO SET IT

204278 Fal23 32 F1 FAts BRA PNT2RY FRINT &LL BRSAKPOINTS

Y4



[
D
9

n

O8O0
T
D

DIV AR LV R
=

SRS

LU I W ]
&

[N

B

Co W

x:_‘l
& &

A {
£ W0 LWL 0K WN

SWeoNyH U U N0
POreEPOLPYLDILD

[~ ]

s

g+ b >~
Gy~

S @9 OO G
O
D D

»

A_b
IR
(0 @~ 0 4=

I W ISP ARRAS JECE N
& €

G &

]
CHDOLOROGH GG

-

IO R4
'S

£

~

o
Wi

WY

[N IR
»
[1)]

RS VR OL I

B

D
A
.r;.

DY D

oy

[OTN NV B

+

F O Y

fe

e
~E S OE D 0 00 O

~

&
SO WD QOO
NS

o

[N
s

A IR IR Bt B IR

]
~

Jo s
R EURUENEN R RS

o N
3]
DPLDD.

-

o s
.

1@ MIKagUG £.9 Wit SUVUDLIO0 URaI221 S .
#*
% GO TO REAUESTED
FA2S AD €1 FAS3 50TU  BSR BADDRJ GO GET ADDRESS FROM USSR
# AMI,XLOW HOLD ADDRZSS
Faz7 235 FF & LDaa  #$FF FLaG FOR PUTTING IM EZREAKS
Fa23 &D 3F FASH BSR BEKSUB G0 PUT IN 3SREAKS
FRZZ 39 T3X
FAZC B3 &03 A LDas  XHI SAYE PCH ON 3Tacy
FA2F &7 ©S A sTAd 5,X
FA31 BS A93F & LDAS KLOUW PSH PCL
Fa3e a7 oS & 3TA8 6,0 2
Fa3s 32 RTI GO TO U3SER PRG
X
% SINGLE INSTRUCTION TR&CZ RZIQUESTED
FA37 CE @921 A NEXT  LDX 81 # [NSTRUCTIONS To TRACE
Fa3a 77 #4943 A TRA4CEZ2 CLR BRKTRC  CLEAR FLAG INDICATING TRACE.
% 1S DUE TO BREAK
FA3D FF A01A8 A TRACE3 37X MTRACE  SAYE # iNST’S TG TRACE
# 1S DUS TO BREAK
FAd4d FZ AQGO3 A LDX 3P X : = STACK POIMNTER
Fa43 ES 98 A LDX 5,% X : = ADDRES3 GF INSTR TO BE EX
Fa4S FF Ad17 A STX TRCADR  3AVE IM TRACE ADDRES3 3TORS
Fass as 23 Y LDAG B, GET INSTRUCTION TO BE TRACED
Fads B7 4013 & STEA  TRCINS  SAVE IN TRACE INSTAUCTION STORS
FaseD 7€ FBC3 4 JMP COMNTRC GO TO COMNTIMNUE TRACE PART OF F

FaS2 2D 25 FAQ8 TR&CE 23R BADCRY GET = OF INSTRUCTIONS TG TRACE
FASZ 22 &5 FA3a BRa ‘TRACE2 GO TRACE’M
# COGNTINUE EXECUTIGCN
¥
FAS4 7C AB43 A CONT INC BRKTRC  TRACZ 1 TO RESTORE SWI’S
FAS? CZ @R01 A LDX ey CNE TRACE CNLY
FASa 29 E1 FASD BrRG TRACES
¥
% R COMMAND
_ v ¥ _ _ }
LTTLIZEE T S ¥ PRINE-STACK CONTENTS @ -
TR T X SRR RSN e e
FASC BD FR3E A PSTAK1 J3R PCRLF PRINT CR LF
FASF CE FC358 A LDX #MCL3 PRIMT HEADZR
FAS2 BD F87E & JSR PDATAY
FASS 8D 78 FAEZ P3TaK B3R PRINT PRINT STACK
FAS7 72 F33a 6 CNTRLZ JM7° COMTRL  RETURN TO COMMAND LEVEL



'AGE ' 911 MIKBUG 2.0 RITH AUDIO Cass

24T MOE R W

Y3489 *

3431 % BRKS3SUB

e 7 ¥

1D& e 4 *

Dega ¥ TAIS ROUTINE DOZ3 A NUMBER OF CPERATIONS RAVING
19435 ¥ TC DO WITH BREAKPOINTS.

15438 ¥

Q437 ¥ THE A REGISTER DETERMINES FURCTION PERFORMED:
L33 ¥ kR

DEARS ¥ A = -1 =) BREAKS aRE FUT INTO USER'3 CoOD= .
Qasa £ A = € => THE 2REAKPOINT NHCSE ADDRESS IS IN

13451 * KHI, XLOW IS PURGED;

194632 * ALL SREAKPOINTS RRZ TEMPORARILY REMOQVED
10433 * A = 1 =) AL REAKPOINTS ARE PURGED

145 *# A = 2 =) ALL BRZAKPOINTS ARI PRINTSD OUT

T ERC L * ALL BRE:KPGIN&S ARZ TEMPORARILY REMOVID
13435 ¥ A = 3 => all BRIAKPOINTS ARE TEMPORARILY REMOWSD
Q43T ¥ A = 4 =) THE BREZAK ADDRZSS IM XHI, XLOW IS

2433 x* PUT INTO THE FIRST Z2ZRIJ BRIAKPSINT
3439 e POSITION; ALL BREZAK3S ARZ TIMPORARILY WTMCY
TS0 %

2501 e TR ET

TIAZS *

2593 FASA A BRKSUR EQU ®

25348 FASA BF 4040 & STZ . s83aYS SAVE 2 SQ WE CaN usE

28235 FASD 37 AQ3C A sSTAA ASAYE A HOLDS THE FUMNCTION 2

s * :

RSYTA FA7Q CE aAR1iC A LDX #BRXADR INIT X FCR LOOP THROUGH IIRTaxs
2593 * o

23523 # START OF LCOP THRCUGH 22EAK sDDRES3ES

2510 3 '

PE11A FA73 BS A23C A BRKXKLP LDdAA ASAVE GET FUNCTION =

25128 FA75 A @@ A LDs3 R,X S:=NEXT ADDREZS IN BRKPT Li=T
AS134 FA73 27 2D FAA?7 BEQ LN IF 9, THEN NOT A VALID 3Br=2x
nSta %

2E1SA FA7a 7D a542 A TST BRKSIN ARS ZRZAKS IM USZR’S Coo=o
A515” Fa7D =7 35 FABS BEQ MOBRIN BRANCH, [F NOT

A5t 7 %

2513 # BREAKS ARE IM USER’S COD=
L 2StL3 - B T S

- 2523a R R T SEETA - - SHOUED EREBRKISBT NG - -
28214 FAS39 =B 21 Faal T UBMET  BKXDOME  YES, RETURN TO CaLLER

as22 * '

33523 ¥ BRSAKS ARE 70 BE TAKEM CUT OF U3SER’S
| 9S24 * CTODE TEMPORARILY
L0328 ”
' 9S25A FA2RZ as 10 A BRKZ LD&A ZXNBRBPT,X GET INSTR. BELONG-
- a5z * ING IN USER CODE

3S2348 FAald 35 PSHA - BPUT 1T THERES

2379 ®

2% * OTHER ACTIONS 70 BE PESFCSNMEID ZACH TIMNES THROUGH
9331 ¥ LOOP WHEN BREAK ACDRSSS MNST EQUAL T9 4.

333T * '

S3234 FASS 2S5 AC3C A BXSANY LDAan ASAYE WHAT FUNCTICN IS TO BZ DONT
2334/ FAR3 27 37 Fact BEQ FNDRPL SEZ IF BREAKPOINT NEZD3 T3
933S *® BZ REPLACED

@S5323a8 Fasa 31 21 A CMPa ®1 IS 23% ADDRES3 7O BEZ REs=ST?



30S37A FA3C 27 41 FACF BEEQ CLRBRYX  YES, SET BRKADR TO °
30533 ¥
JQS33A FARE 81 22 a CMPA %2 I5 BRK ADDR TO BE PRINTED?
795298 FAZQ 27 <5 FADS BEQ FRMTBK  YES, GO PRIMT ADDRESS
2841 X
posez # UPDATZ L0OQF INDEX aND LOODP IF APPROPRIATE
22525 * :
3954eA Fa32 28 BCON2 INX MAKE X POINT TO
29545A Fass 92 INX MEXT BRZAK ADDRESS
225438 Fa34 3C A22C A ZKCON3 CPX $BRUINS ANY MORE BREAKSET
DYS4T7A FA37 25 Da FA73 " BNE BRKLP YEs,LeoP
3353 * ¥
hosaa * WRAP-UP PROCEZITING AND EXIT
10359 ®
295518 FA33 4F CLRA A = 'BREAKS IM FLAG
29SSZA Fa3a FD AQ3C A TST ASAVE IS FUNMCTIGN = -17
79553~ Fa3D ZA 91 FAQYD BPL BKPUT NO 4 SO BRKSIM = 0
30SS4A FASF 4C INCa FCTN = =1 =) BRRZIN:=
293534 FAAQ BT AQ42 A BKPUT STas  BRKSIN  STORS APPROPRIATE FLAG
2938355 %
20857 # RESTCRE 3-REG AND RETURM TO CALLER
JO33S * .
995538 FARS BE A942 A& SKDONE LDS 33AVE RESTORE USER S-REG
ICEBRA FAAS 33 TS RETURN
13561 %
32382 ¥
30353 ¥ MISCELLANESUS ROUTINES FOR BRKSU3
10554 "
IBSES #* BREAKPOINT ADDRE3SSI = @ -~ IF FUNCTICON = & THEN
20555 ¥ PUT BREAKPQINT ADDRESS IN CURREMT POSITION
12587 ¥ A HOLDZ THE FUNCTION #, X HOLDS BREAKPOIMT INDEX
18553 * -
J@S63A FaAT 31 04 A LN CMPFA =4 IS FUNCTION = ¢
1VSTBA FAAD ZS ETF FASZ BNE 3kCoNz IF NCT, THEN CONTINMUE LCCP
39571 * '
'3S72Q FARS ZE &93E A LDS XH1 GET NEW BREZAK ADDRESS
}@ST34 FaagE AF ge A 373 2,% PUT IN CUSRENT POZITICON
JO5Ta :
20S738 Fase ASAYE DO NCT PLACE ADDRES3 MORE
Bo37E THAN QMCE-CONT TO
PIST7 TAKE OUT BREAKFOINTS
2S7R4 FA2S SBROCNZ. . CONTIMNUE LanP .
OSTE R S I T LR
po3as # BREAKS ARE NOT IN AND ADDRESS 15 NON-ZERQ.
505&1 # IF FUNCTION = -1 THEN SWI’S a&RE TO 2 PUT IN.
S22 ¥ A HOLDS FUNCTION NUMBER, S HOLDS ADDRZSS
12523 *
305344 FABS 4D NGBRIN T3Ta IS FUNCTION = -1
/95334 FARS 24 CD FA33 BPL BKCON1 NO, CONTIMUZ
3335 »*
95374 FaBs 34 DES MAKE ADDREZS POINT TO 1 LE
25234 FaB3 32 PULA GET USER INSTRUCTION
2523a FaRa a7 1 A STAS  2%NBREPT,X SAYE
9529a FABC 3s arF A LDAA  #SWI GET SWI OP CODE
95218 FARZ 35 P3HA REPLACE USER IMSTRUCTION
9532A Fa3F zZn D1 Fas2 2RA BKCON2  CONTINUE LGORP
PEEK #
eS34 ¥ FUNCTION=9, 2R84 ADDR MOT = 2, USER’Z IN3TR



GE ' @

[Tad
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MIK3UG 2.2 WITH AUDIO CAS3ETTE

S35 % IS IN (MOT SWIl).

IDBT6 # IF ADDRZSS = XA THEN SET ADDRE3S3 = 92
23337 * : o

METRY FACl &5 90 A FNDRPL LDasa GET TOP BYTE OF QDDRESS
225 .8 FAST 31 883 A CMPg DO TOF BYTEZS COMFaRE
IVSBRA FATS 256 CA FA3z BNE NO,CCOMTIMNUE LOQP

205918 FAC3 =5 921 A L.DAB GET L0 BYTE OF aDDR
Q05828 FAcs F1 AQA3F & cMPR SAME FCR LOW BYTES
298933A FACD 28 €3 Fag2 BNE

250 » .

IISESA FACF 8F 20 & CLREBRK CLR CLEAR QUT 2BREAX

I0SQ5A FAD1 SF 01 A CLR ADDRESS FISLD

298973 FAD3 Z2 BD Fas2 BRA CONTINUE LCOP

295098 #* ,

3523 * ‘

20510A FADS 7 F.A3Ca A OTZHS JMP .

2951148 FADS 75 F8C38 A OT4H3 JMP i

32512 * :

20613 ¥

20514 ®* FRINT QUT EBREAK RZZ3

22513 ¥ FUNCTION = BREAK ADDRI3Z3 NOT = ¢, %X = ADDREISS
Je818 *

I0517A FADB BZ A049 A PRINTBK LDS .

225184 FADE 2D F8 FADA 338 OUTPUT ADDREST AND SPACE
239513/ FAEQ 29 R2 FA34 BRa QUT4AHS INCREMENTS X,
FBS2D * 30 BYPAS Z INX’S




ME22 e
20823 # PRINT CONTENTS OF 3TACK
0G24 *
3082SA FAE2 20 FS3E A PRINT  JSR PCRLF PRINT CR LF
236252 FAES FE 8623 4 LDx 5P PRINT QUT STACK
208275 FAZa 28 INX
I2823A4 FAE3Z 3D EA FADS B3R 0TZ2H3 CONDITION CODES
195254 FAZB 3D €3 FADS B3R OT2HS ACC-3
2083e@4 FAEZD 8D ES FADS 23R OT2H3 6CT-4
I9631A FASF 8D =7 FAD3 B3R OT4HS X-REG
2953248 FAF1 8D E3 FADA 33R OT4HS P-COUNTER
2€633A FAFI CIZ A20% A LDX #3P N
29€344 FaFsS 3D E9 FAD3 53R OT4HS STACK POINTER
328334 FaFs 33 RT3
99838 E; PUMCH DUMP ; _
22533 * PUNCH FROM BEGINING ADDRESS (BEGA) THRU ENDING .
22522 * ADDRESS ¢ ENDA) {
205+1 ®
326238 FAF3 h A MTAPEL FCB 3D,%4,9,9,9,2,’5,’1,4 PUNCH FORMAT
A FAFA 24 A
A FAFZ @2 A
A FAFC 23 A
A FAFD 90 A
A FAFE 20 A
A FAFF 53 A
A FB20 31 A
A FE®1 4 A
00845 FBGZ A PUNCH ECU *
$2547A FBOZ F335 A J3R GETADPD  GET ADDRESS
335437 F22S 12 a L&A #3512 TURN TTY PUNCH
905434 FB27 Fa7zs A JSR QUTCH OUT CHAR
22656 *
20£51 # PUNCH LEADER - 25 HULLS
996352 #
206536 FBOA C5 13 A LDAB  #ZS 5 HOLDS 2 NULLS TO PUNCH
2968544 FERC 4F CLRA A=® (NULL CHAR)
906554 FEOD BD F375 A JSR OUTCH GO OUTPUT NULL
29558A FTB1@ SA DEC DECREMENT COUNTER
90557A FB11 25 F3 FRAC BNE PMULL IF MCT DONE, THEN LCOP
4A8TH *
308SSA FB13 FI AU22 4 LDX BEGS
205894 FR15.FF A040 A : STX TU - TEMP BEGINING ADDRESS
295514 F313-35 4205 =4 FUNIL TLDAS . MDA+t -~ 00 L o
928324 FB1C 22 acitl & TTT 3UBa T TTWA
92SSIS FIIF FS AP94 & LGAB  ENDA
VBBLA F322 F2 Avse A s2cz TuW
9055SA FR23 25 04 F323 BNE PUN22
995559 FB27 31 14 A CHPa  #16
908878 F223 =S 62 F22D 2C3 PUN23
QDES3A F223 35 oF A PUN2Z  LDaA  #1S
VS53A F22D 3B 94 A FUN23  ADDs  #4
0987QA F22F 57 403D A 3748 MCONT FRAME COUNT THI3 RECORD
99671A FB32 20 @3 A SUBA 53
208724 F334 B7 AO3C A 3Taa  TEMP BYTZ COUNT THIS RECORD
00573 e FUNCH C/R,L/F,NULLS,S,¢
205749 FB37 CZ FAFS A LDX - #MTAPE1
1@@8754 FE38 BD FI7E A JSR PDATAL
‘998754 FE3D =7 CLRE ZERQ CHICKIUM
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1
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CZ AR3D A
3D 2= FBTH
CZ A%4Q A
30 =3 F371
8D 27 F3TH
FE 4042
8D 22 F371
7R A23C A
25 F3 F24D
FF Ag4d A
53

37

39

50 1S5 FB71
23

FZ AR4D A
23

3C Ad24 A
== B3 F319
BY Fa33g A
CZ FC71 A
2D F37E A
29 32 FBA3
=2 28 &
7E FSBF A

-

4
\

(]

¢

S ! |

A

€O 0 Ky J0 A
I

oo Cuw
%‘ 1O ZU o

STX
CcoM3
PSHB
T3X
B3R
PULZ
LDX

[
EX

CPX
BME
JER
LDX
43R
ERA

PUNCH 2

“DD3
JMP

FRAME COUNT

$MCONT
PUNTZ

DREZSZS

#TW
FUNTZ
PUNTZ2

DATA

TH
PUNTZ
TEMP
PUN3Z
TW

PUNTZ

TW

END4
FUNLL

QFD ='

‘b

aMEOF
PDATAY
CTRL

HEX CHAR,

'3;/\
QUTZH

PUNCH 2 HEX CHAR

PUNCH ONE BYTE (2 FRAMEZ)

DEC -BYTEZ COUNT

b"

PUNCH CHECKIUM
RESTCRE STACK
SUTPUT EZ0OF
BRAMNCY TO CONMTRL
UPDATE CHICKSUM
UPDATS CHESKESLM
QUTPUT TUWO HEX CHaR aND




1278 *
30799 ¥ SWI~1 SCFTWARZI INTERRUPT LEVEL 1 PROCSZ3ISING
2071 *
G711 FB78 A 3u1'35 zZay *
2AVLZA F2R7S BT a203 A 373 3P SAYE UsSZ=R’3 3P
39713 #
2271458 FB72 35 23 A LDaa £3
3271SA F378B BD Fas58 8 JsR BRK3SUR G2 TAKE 2QUT aLl EREZAKS
1PTLS *
33717 ¥ DECRIMENT P-CCUMTER
P71 » - ]
107156 FB7E 32 TSX X:1=3TACK POINTER - 1
337228 F27F 8D 925 a ST 8,X IF LBUER BYTE = 0 =)> BOR2OW
IP72LA F3381 25 92 FB3Es BNE SHI1S1 ERANCH IF BORROW MOT REQ‘’D
1722/ F3233 Sa 2S5 A pE S, % DECREMENT UPPER BYTE
'@7234 FBAS S8 25 A 3WI1S1 DS 5,% DECREMENT LOWER BYTZ
"3T24 * x
(@725 # TEST FOR ADDRSEZS TRACE d? 2REAK
728 *
BT27A FBE7 == 25 A LDX S,% X:=P COUNTER
IBT284 FB83 B 8217 A ce> TRCADR IS SUI FOR TR&CE?
}a725A FRAC 27 13 FBRAS REQ TRCINH YES, GO TO TRACE INT YANDLER
(2T X
Q73218 FB3E as 99 A LDaa 3,% GET. INSTRUCTION CAUSING S4WI
'97324 FBSO® 31 3F A CMPa a3WI WAS IT REPLACED BY CALL TO BRZAK
'BT328 FB32 25 9C FBae BNE 3RRINH YES, S92 MUST BE A& BRISAK
Es i R *
12735 ¥ USER SWI-TRANSFER THROUGH LEYSL 2 SWHI
13738 P
127378 FR34 39 TSX X:=5TacK FOINTE
273854 FBSS 52 @S & INC g, UPDATE LOW BYTE CF P-COUNTER
L7328 FB27 25 92 FRaz NE iNCNOV ERANCH iIF Nu CaRRY
27498 FE35 S5 98 & INC 5,% UPDATZ HIGH BYTE IF MZCESSary
o F AR S
PTERPLA TTETE T "SIEC A INCNOY LDX SWI2 X:=POIMTER 7O LEVEL 2 SWI HANDLZ
37435 FBIE 52 @0 a JMP 2, % GO TO LEVEL 2 HANDLER
ITLA X
2745 %
Q743 %
A7LT x
T3 # BREZAK INTERRUFT HAMNDLER
2TA3 %
DTS FEAG A BRKINH ZaQu ®
77514 FIAQ _BREQERL S - = -JBR. FRINT - . --STOP. AND SHOW - PEGS TOOUSER
37324 FEA3 TE F3247 A CTRL uMe TONTRL RETLURN TQ CONTROL Loop

Y 7 o
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A213 A
22 A
AQ43 A
9F FBEF
AD43 A

= A
FAGA A
A217 A
A218 A
FAEZ A
ABLA A
AE1A A
D3 FBA3
A913 4
AQRE A
70 FC43

HAITH QUDIOQ CAS3ETTE

*

¥ TRACE INTEZRRUPT HAMDLER

¥ P-COUNTER HaS BEZMN DECREMENTZD 7O POINT AT SKT

% TRCINS HOLD3 QP CODEZ REPLACED 2Y 3

¥ K HOLDS ADDREZSS OF WHERES TR4ACE 3SWHI I3

*

TRCINH LDAA TRCINMS GET oP CODS CF TRACED INSTR
STAAN d, X REITORE 7O USER’S CODE

*

' TET BRKTRC 13 PRCCE3ISING TO BE

* . . IMMEDIATEZLY CONTINUED?
BEQ MBKTRC BRAMCH IF MCT .

*

# PROCEZSSING I5 TO "CONTINUE®

b 3
CLR BRKTRC BESET CCNTINUE FLAG
LDAR  a3FF FLAG TO 3ET BREAKS IN CODE
3R BRKSUR PUT BRSAKI IN
CLR TRCADR MO MORE TRACE, 30 CLIZAR ADDRIZS
CLR TRCGDR+1
RTI CONTINUE

*

¥ TRACE IS DUE T2 M 0R T TRACE COMMANDS

¥

NBKTRC JSR PRINT PRINT 3TACK
LDX NTRACE GET 2 INSTRUCTIONS T2 TRaCZE
DEX DECREMENT COUNT
STR NTRACE AND SESTORE
BEQ CTRL RANMCH IF abl TRACES DONE

% TRACE NOT. DONE - TRACE NEXT INITRUCTION

9 :

CONTRC LDAS TRCINS GET CURRENT IMSTRUCTION
STAS BSINS ZAVE IM CaSS IT’S A& BRaNCH
B3R QPCBYT GO GET & BYTE3S/TYFEZ
T5Ta CHECK FOR BRANCH
BRL CKCRB=4 CHECK FOR OTHER THAN 2R2anCH



E ACTA S ) MIADBUG 2.% HiltH AUDLIO LRSS T

{0

3722 ¥

2733 ¥ RELATIVE BRANCH TYPZ INSTRUCTION

3734 # DETERMIME WHERE TO PUT 3ul

PT5S ¥ S~ HOLDS POINTER 7O USER 3TaCK AFTEIR 3SWI

3738 F

'37STA FBDS 32 PULA GET CONDITICM CT3DZ B
373884 FEDT 34 DES UPD&TE STaCK PTR AFTER PULL
‘A7234 FBRDS 34 10 A oRaa £%0BR1QR2Q2 MaKE IMT’/3 INHIBITED

93904 FRDA 28 TAP RESTOSZ USER’S £, CCDE REG
123018 FBDE. 7S @9RE A JHMP BRINS GO SEE HOW RELATIVE BRANCH
13892 * * . FARES

0393 * N

RARL % BRANCH W&3 NOGC — PUT SWI 4T MEXT INSTRUCTION
3T #* ,

‘93958 FBDE 85 02 A BRMOGO LDAA 32 A = % BYTES AFTER CURRENT INSTR
128074 FBEQ 22 22 FCB2 ERA CKOBRA GO .PUT SWI APEROPRIATEIL

13803 * ‘

19893 % BRANCH WAS G50, PUT SWI AT ADDRE3SS BEING

3231@ ¥ JUMPED TO

12311 ¥

23128 FREZ FE AQ17 A& BRGSO . LDX TRCADR X : = TRACE &DDRES3

393134 FBES As 1 A LDAA 1,% GET BRAMCH OFF3ET

Q3144 FBET7 3 INX OFFSET 13 RELATIVE TO

1334134 F2E8 23 INX INSTR FOLLOWING BRaNCH

98158 FBES 2B 12 FBFD BMI BRGODC BRANCH IF OFFSET MNEGATIVE
103178 FBEE &D 15 FC23 BRGH B3R INCX INCREMENT X 2T AMOUNT IN
33813 * & REG

10213A F2ED FF A017 A BRG2 3TX TRCADR SAVE ADDRESS OF MNEXT

IVE20 2 INSTR 7O STCP CN ~
20821A FRF2 as Q0 a LDaa Q, % GET INSTRUCTION TO BE REPLACED
INA224 FBFZ .37 A%19 & sTaa TRCINS SavE

328238 F3F5 &5 3F a LDas =SWl GET 3Kkl 0OF CoDE

33248 FBF7 A7 29 A STAA 9, % REFLACE INSTRE WITH SWI

228238 F3F2 BE A28 A LDS 3° GET ORIGIMAL S5T&CK POINTER
223288 FBFC 2B TRACE AMCTHER INSTR

IVGET

2228 * 3 T CREZMENTED (OFF3ET NEGATIVED

PP EY-L]

2233904 FSFD 92 ECREMEMT GDDRESS

2@2831A FIRFE 40 NCREMENT COUNTER

Y0332/ FEBEFF 25 F COUNTER NOT 2, EBRANCH
TQ823A FC1 20 F DONE, 50 RETUEN TO USER PROG
3933 - - NI Lo LT U
IDAZS - T ENT X 3BY COMTENTS OF &

23833

PO3374 FCR3 4D INCX T574 I3 A = 37

2P333A FCP4 27 Q4 FCIA BEQ INCXR IF SG, INC DONZ

203334 FCRE 03 ‘ INXLP  INX ELSE INCREMENT X

20243A FLR7 4A DECA DECREMENT COUNT

IP3L1A FCR8 25 FC FCos BNE INRLP [F COUNT NOT YET 9, LOCP

-
&
333428 FCOA 33 INCXR RTS RETURN FEOM THIS SU3RCUTINE



e (6L v ITLAQUG Q¢ @ AL I HMUVKBIY VAaWdDdial |-

12844 ¥

13245 % INSTRUCTION TO BE TRACED IS MNOT A ERANCH.

2345 *

133474 FC2B FZ A017 A CKOBRA LDX TRCADR X : = TRACEZ ADCRESS

W& 3 FCAE ES 23 & LDAS  @2,% GET INSTR T0Q BE TRACED
193434 FC12 Ct SE A CMPE  #53E 3 IT & JUMP, INDEXED?
1935924 FC12 27 1A FC2E BEQ JMPIDX  YES, GO SIMULATI JuUMF IDXZD
3235tA FClae €1 78 8 CMPB  #37% JUMP, EXTENDED?

128524 FC1S 27 1D FC3S EEQ JMPEXT

)2SS3IA FCi8 C1 AD A CMPB  #8AD JSR,, INDEXZD?

1m85es FCls 27 12 FCa2s BE! JHPIDX  {JUMP IDRED IS 3aME AS
IBRSTI ¥ Y TRANSFER OF CONTROL?
}9358A4 FC1C C1 BD ) CMPB  #3BD J3R, EXTEMDED?

Y2STA FCLE 27 1S FCSS BE JRPEX ,

)93538 FC22 Ct 3B A CMPB  #S3B RTI?

1383348 FC22 27 15 FC33 BEG RTISIM .

3285@A FC24 C1 33 A CMPB %333 RTZ?

128614 FC2Zs 27 15 FC3E BEQ RTSSIM

38628 FC23 <t &D A CMPB  #33D B3R7T

338838 FCZA 27 BS FBEZ BEQ BRGO ( BRANCH PRCGCESSING)

17354 E

362585 % NOT A& BRANCH, JUMP, RTI, RT3

0358 % A REGISTER HOLDS # BYTES IN INSTRUCTION

30887 *

2¢28534 FC2C 29 BD F3ESB BRa BRG1! PUT IN NEW 3SKI AND

30365 * TRACE MNEXT INSTRUCTION
2087T * '
5B87 ¥ JUMP, JSR INDEXED SIMULATION

133 L *

3287348 FCZE a5 814 8 JMPIDX LDAa 1,% A : = ADDREIS CFF3ET
IDET4R FC239 39 . TS .

2@3735 FC3t EE 93 A LD® 3,% GET TARGET’S X RES

248754 FC23 20 Bs FBER BRA BRG1 UPDATE X, TRACE NEXT IN3TR
Q3877 *

Q878 # JUMP, JSR EXTENDEID

223873 *

293398 FC35 EZ et A JMPEXT LDX 1,% GET ADDREZS3 TO BE JUMPED 70
328318 FC37 22 B4 FRED BRa 3RG2 GO TRACS NERT INITR

ID3&Z #

30223 % RTI ENCOUNTEZRED

22824 * :

292354 FC3F 392 RTISIM TSX | _ : - -
208384 FC34 ST @c- oAl o EBES . $FaE 0 GEE P-CQUNTER FRCOT ITacK
293374 FC3C 29 AF FRED  BR&  BREZ GO TRACT MNEXT. IMSTR.

R ¥ ¥

20232 # RTS ENCCUNTERED

PRI *

323318 FCIE 32 RTSSIM T3X

9@3232A4 FC3IF EZ @7 A LDX 7K GET RESTURN P-REG FROM 3TacX
QQ333A FC41 29 AA FEBED BRA BRGZ GO TRACZ MEXAT INSTR
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29335 *

20337 ¥ OPBCYT

20393 *

20853 ¥ THIS ROUTINE DETSEMINES THE # OF BYTZS IN AN I TR
29352 % GIVEN ITS 0P CGDE,

32321 ¥

DQFOZ % INPUT: & HOLDS THE OF CODE

B33 *

@354 ¥ OUTPUT: X HOLDS INDEX OF TABLE ELEMENT

PASBS % B NOT RESTORED o

eR32S # A HOLDS % BYTES IN INSTRUCTICNM

eRse7 % EXACEPT FOR BRAMCHES IN upch CASE a IS NEGATIVE
8RSG3 *

QG503 MMM MMM R MM UM ME MK

e9sS1e R r

22311 FC43 A OPCEYT EQU * {

29312A FC43 18 TAB B:= OP CODE

233138 FCad 44 LSRA .

Re31an FC4S 44 383

BOS15A FC45 44 LSRA PUT 4 UPPER BITS OF OP CODE I
B03154 FC47 44 LSRa LOWER ¢ BIT3 CF A

RS17 ¥ )

2951384 FC48 CE FCS1 A LDX 2Q0P3TTB X:= ADDRESS OF TARBLE

222138 FC43 8D ES FCO3 E3SR INCX INCREMENT X TO POINT TO CORRE
Q9329 * '

Qe321Aa FC4D as 22 A LDAA 3, % GET TABLE ENTRY

BRA222A FC4AF 28 OF FCS2 BNE QS BTRT IF NOT © THEN NC FURTHER
90323 %  PROCESSING NEZDEID

@gao 4 ! . .

QR3Z2S % IF TOP 4 BITS = 3 28 c THEN THERE ARE TWO CILASSES
90325 * OF INSTRUCTIONZ: 2 BYTE INSTRUCTIONS aND

8R327 % CE, AC AND S8E UHICH ARE 3 BYTE INSTRUCTICNS

93528 *

PO22SA FCS1 85 02 A LDan 32 % BYTES IN MOST OF 332 INSTRUC
293394 FC53 C1 ac P cHeR +53C 3 BYTE INSTRUCTION?

@I531a FCS5S Z7 92 FCSF BEQ OFBT3 YEZ, UFDATE A

Q3328 FCST C1 CE & CMP3 23CE 3 BYTE INSTR?

@23338 FCS3 27 Q& FLSF BEQ CP2T72 YE5, UFDATE a

POS34a FCSB 1 3E 8 CMPB &53= 3 BYTZ INMSTRUCTION?

A223558 FCSD 26 91 FLSES _ BNE CPBTRT NG, RETURN

PPI3S - LTI s T
29337a FCSF 4C  — 7 OPBTI INCa T 0 7 77 # BYTES IM INSTRUCTION:=3
32338 * : .

9953354 FCS9 35 OPBTRT RTS RETURN TO CALLER
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PaGc 921 MiwkBUG 2.9 Wwlin /URIC LRo5ciiz

TeocS4

1 ¥

QO942 £ OP CODE TO NUMBER OF BYTES CONYEZRSION TA3LE
2R343 S

nYsLs * s BYTES TOP ¢ BITS ©F OPCODE

L 345 ¥ 0000 eeememeee cemesa e e oo s - ———
9SS ®

RQ347 FCE1 A NPEBTTE EcU #

235438 FCS81 21 A FC 1 )

@pI4IA FCE2 a1 a FCB 1 1

2363528 FCS83 8 A FCB 24+%13220222 2 (MINUS=> BRANCHES
B9S51A FCEe 21 A FC3 1 a

223328 FCSS 21 & FCB 1 & .

2335248 SCSE 21 a FCR 1 s ¢

Q9S54a FCS7 22 A FCB 2 =

2Q3S3IS FLCS3 23 a FCB 3 7

@@S35a FCS53 09 a FCB ? 2 % BYTE3=2 EXCZPT 3C,3Z
2PISTA FCSa z =) i FCS 2 s (

20353 FCS82 22 & FCB 2 a

Q3333q FCSC 92 ' 18 FCB 3 -

393632 FCSD 29 =) FCB ) C & BYTE3=2 EXCZPT CZ
633814 FCSE 32 A FC2 2 D

923528 FCS5F 22 A FCB 2 £

823838 FC72 33 & FC3 3 &
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¥ CONSTANT DATAH
¥
FC71 53 A MEQF FCC /3333293Q0FC/
FC72 ] S
FC73 39 &
FC7a 33 5
FC73 39 5
FC76 34 e
FC?7 3z A
FCT3 39 (] .
FC72 45 & 2
FC7A 43 A ’
FCTB 24 a FCB 4 ‘
FC7C 1 A MCLOFF FC3S 313 RZADER OFF
FCTD 2A a mMcL FC2 3&,33,314,@{0,@,@,’¥{¢ LF,CR,PUNCH
rcv= oD =1 : l
FCTF 14 a
FC3Q 515} !
FC31 (%12%] A
FCa2 23 A
FCA3 o35 A
FC34 29 A
FC35% 24 1] :
rCas 2D A MCL1 FCB 5D,5A4,2,9,02,9,4 CR LF
FC37 232} &
rcas 09 &
FCas 22 3]
FC38A 29 A
FC38 1525 A
FC3C 24 A
FCan 4p A MCL2 FCC HMIKBUG 2.6/
rolE &3 &
FCAF 43 P
FC33 az a
FC31 33 A
FC32 47 =]
FC33 292 A
rFC324 32 (2]
FC23 2= fa
FCss 39 a
FC37 24 a FCB 4 .
F2z8 T ARty MCL3 - FCS T ACC B A - KT P Sl
FZ3s 43 A . o ‘
FC2sa 29 PA]
FCS8B 4z =]
FC3C 29 B
FC3D 29 A
FC3E a1 A
FC3F 2?2 a
FCRY 22 ]
FCatl 29 2]
rFCAa2 33 ]
FCR3 20 a
rCasé 22 A
rCA3 Z4 a
FCAas 20 a
FCA7 €2 A
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20387
IBSTS
30333
21999
219e1
21992
21Qe3
21a2s
21805
R100S
291027
Q1223
21293
31381Q
21911
219212
G1213
21314
21015
91018
glel7
21218
1913
21229
1e21
21922
21923
21924

CRtAZS
B182S

21027
21328
231923
21939
310231
Wta32

91033

21e3

61935
219235
31037
01233
21233
Q10409
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A e PV el e g Ve

MAXIMAL SOFTWARE IMPLEMEN
aMbDAaRT

ATION OF THE
RITTER-ZETTMNER ST 3

T
D
CCEYRIGHT (C) 1377 MOTOReLAa INC, AND 7.5, RITTEF

COMMANDE FOR EXC

¢U
-l
»
U
rq

CLDS:

€ - CHECK TAPE

L - LOAD FROM TAPE TO MEMORY
D - DUMP FROM MEMORY TO TAPE
3 - SET BAUD RaTE -
SPEED :

ENTER 04 23 12 15 Z2

FILE ID ¢ g
ENTER FOQUR HEX CHARACTERS

STARTSTOP PAGES
ENTER STARTING PAGE, TWO HEX CHARACTERS
EMTER STCPPAGE, TWO HEX CHARACTERS

FILE SPECIFICATIONS
ALC 1= UNDEFINED BIT; AUTOMATIC LEVIL CONTROL
POST := UNDEFINED BIT; MISSING PULSE PROTELT
START SZaQUENCE := 3FaFH
CRC := CYCLIC FREDUNDENCY CHECK BIT; R13+31S5+XZ+R0
HEADERECCRD := (32 ALC)Y (3TART 3EQUINCZ) (28H)

(18 FILE.ID)Y (2 & OF GOOD PAGES > (& PIST)
TRAILERECQRD := (18 ALCY (START SECUEMCED

(294) (8 % OF B&D PAGES) (8 PO3T)
BUMPAGERECORD 1= (15 ALC) (3ST&RT SZAUIMNCE) (1aH)

(8 PAGE #) (2043 DaTA)Y (18 CRCH (8 PO2T)H
CHARECORD := (32 aLl) (START SEQUENCI) ( 49H)

{8 LEMGTH) 11-2S5 CHaRZS 1 {15 CRCI (& PCST)
QTHERECORD := MEITHEZR HZADIR NOR TRAILIR RECORD
SUBFILE := (HEADERZCORD ) (2-MN OTHEIRZICIORDSI)

FILE := £1-N SUBFILEZS) (TRAILERECIORAD)

DATA SPECIFICATIONS

SYNCHRONQUS DATA; NO 3START OR STO
MSB 3ENT FIRST (CORRECT CRIDER CN
VOICE MESSAGES MAY BE PRESENT EET

Lot

# BITS
SCOPE)
WEEN FILES

AUDIQ MODULATION SPEZCIFICATIONS
DOYBLE-FREGUENCY RETURN=TC-BIAS MODULATION

LOGIC ONE = FIVE ELZMENT PRTTEIRN: 2 1 0 1 0

LCGIC ZERG = FIVE ELIMENT FATTERM: @ 1 @ © ©
LOCAL EL CHEAPRPQ (REZALISTIC CTR-34) DOES 1292 BAUD
(DATA RATE EZCUALS 1€S2 BAUD Z-S7CP ASYNC)

? ERFORST IN 2. G MIiLLION BITS RECOYZRED

FROM MEMCREX HMRXE



210941
ERN-Y-¥
21043
Mpea
31U
21 .45
2107
21348
219243
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R

74,
FROM ZSPUR

™
>3

AUDIOQ HARDU:

FROM Pla 32
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Il\‘

2K,

UIT AND SCHMI

143533 FPREFIRR
ZRID PULST PR
LEICT PRAST --
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?2s MIKBUG 2.2 WITH AUDIO CAS3SEITTE

¥
#BAUD RATES: 4929 8929

1229 1629 2920
#EQUTIY AsSYNC: 539 1122 1835¢ 2229 T30
#ZLUEMENT (uUszZC ) S9 232 157 125 199 .
#TOTCONT: 39 i2 i 20 23
*¥PATDZL =9 28 13 i1 @93

*

hi

e
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227 MIKBUG 2.2 WITH AUDIC CASSETTE

%3YSTZM STORAGE

3008 A TTYCON ECU 52002 ACIAa CONTROL
3092 A TT £aY 58023 TTY ACIA
3p2e & TP E0U 55352 TAPE FORT
8385 & TACAN E3U 53055 TaPE CONTROL
9918 & E3C EQU s1B ESCAPE CHAR

-

LI




Al VL 1MMiAIWS e NI 1T MV LIV WwWilwewe | ' =
21870 ¥
21271 *
2172 ¥
216273 ¥
211274 *
Me7s Q224 A ZOT EQU *
31273 #*
2127F #*
210355 # MESSAGES
21031 *
21032 # : .
¢1e83a FCC 43 A MSGH FCC /EX0ORTARPE 4.3/
A FCCS 53 A B
a FCC8 4F A
A FCC7 32 R ’
A FCC2 sS4 A -
A FCC3 41 a <
A FCCA 59 A l
# FCCB 43 a '
A FCCC 29 A
A FCCD 34 A
A FCCE 28 A
A FCCF 33 A
21084p FCDRO 24 ] FC2 EOT -
210288 FCDiY 23 & MEGZ FCC /C L DS /
A FCDZ 29 &
A FCD3 4C A
A FCD4 2n A
A FCDS 44 A
A FCDS 29 a
A FCODT 33 a
A FCD3 34 A
A FCD3 29 A
210388 FCDA 24 FCB EOT :
@1237a FCDEB 45 MSG3 FCC /FILE ID: /
A FCDC 43
A FCDD- &C
a8 FCDE 45
A FCOF 23
a4 FCE®R a3
A FCE 44
A FCE2  3aA

oA FCE3 o 22

it

DDDDDDDDDDDDDI)]?';D“DDDDDZDDDD

21888A FCE4~ 7 B4 T S
Q123324 FCES 53 /START3TOP PAGEZS!

A FCE sa

A FCZ7 41

& FCZa g2

A FCE3 sS4

A FCEA 53

A FCES 54

A FCEC 4F

A& rCED 10

A FCEEZ 2r

A& FCEF - 592

A FCF2 41

A FCF1 47

A FCFZ 45

'ﬁ;éofm;j",”m,wf>:-.,.”w'-.«~
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b

13

H AUDIQ CAS3ETTZ

A FCF3 93 a
A FCFe 36 a
6 FCFS 20 A
1084 FOFE 24 A FCB EOT
10% . FLOFT 53 A MSGS  FCC /SPEED: /
A Fora s3 5
& FCF3 43 A
A FCFa 45 A
8 FCFB 44 ~
a FGFC 3A A
A FCFD 22 a
119924 FCFE 04 A FCB EOT

",



AGE Q329

1934

1235

199

1237

1953

19389 FCFF BD
112es FD32 7S
1191

1122

1123

1194

1105

1108

1197

1128

11334 FD9S AD
111928 FD97 7E
1111

1112

1113

{14

1115

1118

Y1117

11134 FDO& &5
111134 FD2C BD
11120

11121

1122

11123

M124

111285AQ FDOF CE
511284 FD12 FF
127

311338 FD1S CE
241224 FU18 3D
211394 FDiA CE
311314 FDID 5D
241328 FDIF BD
21133Aa FD22 21
311348 FDZ4 235
714358 TR2E-
21138Aa°FD23"
21137A FD2
711384 FD2D 28
911394 FD2F CE
Q114R2a FD32 2@
d1141Aa FD34 31
211428 FD35 25
31143Aa FD38 C=
211449 FD3B 29
211438 FD2D 31
311458 FO3F 26
211478 Fhal oF
2114858 FDad 20
211434 FD46 31
211528 FD=3 25
¢1151a8 FdDs4s CE

MIKBUG 2.7

FA3SZ A
FA7E A
23 FDOF
F2a+ A
3F A
F375 A
FDOF &
1228 4
f2eg A
FD1S &
FCCd A
€5 FCFF
FCF7 A
g9 FCFF
FESS &
20 A
25 Fd2

93 FD3¢
9D11 A
12 FD4D
12 A
@S FD3D
12132 A
19 FD4D
24 )
23 FD4€&
33532 A
@7 FD4D
082 a
Ce FD2A
1228 &

WITH AUDIQ CASSETTE

*
¥ PRINT LINE WITH A PRECZEDIOGICR/LF
* X POINTS TO STRING., 3TRING MUST
* TERMINATE UITH A %4 CHARACTER.
*
FDaTa J3R PCELF
PDATIR JMP PDATA
#
% TINS PROVIDES -TAPE "IN’S" FCR MIKEBUG KEYSCARD
* CONTROL OF TaPZ SYSTEM
?’E .x
* 3
¥ ENTER HERE
* I
% _
EXORT BSR EXOR cablL TAPE ROUTINE YIA A BSR
JrP ENT1 RETURN TG EXEC
" _
E
%
¥
¥ TINS’ ERRCR ROUTINE
*
ERR LDAA &17 PRINT ’7’
J3e QUTCH
% FALL INTO TINS
" -
*
¥*
EXOR EQU E: : .
TINS LDX 251225 STaANDARD SPEED
3TR TCTCNT
SOFT EQU % _
TINSS LDX aMSG1 SEND FGM TITLE
Ti1 332 PDATA :
TIiZa LDX 2M3IGS SEND SFEZD QUESTION
TI3 B3R FDATA
J3R BYTE INPUT 2 HEX CHARACTERS
CMPA %529 29079 RAUD?
BME TINY
LDA . #3Q25D.. , o _ .
RTINS e T T e e T e e
#8158 1892 BAUDT
BNE TINZ2
LDX #59D11
ERa TINS
TIN2 CMPA %512 1289 BAUD?
BNE TINS
LDX 231218
BRA TINS
TINS mea 2322 Q4Q2 B&UD?
BNZ TIN&G
LDX% 4335350
' BRA TINS
TIN& CHMPa #5503 ,
EME ERR NOT & ¥aLlD SPEED
LDX #51B28 NORMAL

20Q@ 32aUD IS




R = S

3E @31 MIKRUG 2.9 WITH AUDIC CASSEITTE

11524 FDaD FF aRd43 A TINS 3TX TOTANT

41538 FOSQ CE FCDY & TIN3 LD #(332 SEMD MADE QUESTION
11354a FOS3 28D Aaa FCFF TIi2 BSR PDATS C=CHECK; L=LOAD
t11° 3 FD33 BD F378 @ J3R MCH D=DUMP; 3=SPZZD

1 14%eA FDSE 81 S3 A cCMPA %13

y11S7A FDSA 27 BE FD1A BEQ Ti2a

11153 F

11169 ®

y1161a FDSC BT a24B a8 TINS STasa T1 STORE MODE CHAR
*11824 FBSF CS FCDB A LDX =M3G3 SEND' FILE 1D PROMPT
311538 FDB82 8D S8 FCFF Tl4 B3R PDATA &

1115%AQ FDS4 BD F347 A J3R BADDR GET FILE ID

11 165A FO87 FF ar4s A STX F1DH

31155A FDSA BD FS32E A JSR PCRLF !

311678 FDSD 25 Qw43 A LD&A T1 .

311828A FD70 21 44 A CcHPA 5D DUPP MQODE?

211638 FD72 25 11 FD&S BNE TINT

3117@A FDT4 CE FCES A LDX *M3G4 SEND START/ITCP PREOMPT
211718 FDI77 8D 32 FDOZ TIS B3R PDAT1P

311724 FD73 BD Fas7 A J3R SADDR

2117348 FDTC FF Aad47 & 3TX STARTP

21174a FD7F BD F3%E A J3R PCRLF

#11754& FDRZ 7E FF3I7 A JMP MA3STER

21178A FDRS a1 43 8 TIN? CMRA 2'C CHECK MODE?

21177A FDAT 27 22 FD3Z BEQ CHECK

211788 FD32 /¢4 4C A crry 7L . CHECK FOf LCAD
211734 FDa88 27 23 FDSS 3=Q LOAD2

317 .4 FDaD T Fooa 8 Jme ERR

SERE-S1 E

21182 ¥ FaLl

INTD LOAD

——

-
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11884 FD39 29 04 FDIS LCADY BRA LOADZ

11354 FDZZ &5 91 A CHZCK LrAaA #5091 INSERT CHECK COMMAND
11874 FD34 29 32 FLSE ERA c12

1133A FD268 88 E7 A LOAD2 LDaa $5E7 INSERT LCAD CCMMAND
113258 FDS3 B7 #2943 A C12 STaA clL (3TCRE B IMDEXZD
11208 FR3B TF 8248 A CLB cLL N“P/::Rf DISPLACEMENT
1191& FD3IE 35 35 2] LDaa 2533 INSERT RTS

11224 FDal B7 424D 9 ETAS cLLL

11383 ¥ FALL INTO GETLOAD

11135 * -

1143 % GETLCAD 3EARCHEZ FOR THE DESIRED FILE,
11137 #* THEN LOADS IT INTO RaM

1133 *

14133 #* RAM: Q, R, 3, 4, L (SCRQTCH)

1209 E3 TQTCNT, FIDH, FIDL (PERM)

1291 * y

1292A FDA3 BD FF7B A GETLOA JSR LSETUP SET UP PIlA

11203A FDAS 3D SE FEZes BSR GETFIL SEARCH FCOR CCRRECT FILE
11202458 FDAS 27 22 FDCC BEQ GET4 CUT IFF EZCAPE

)1293A FDAA 3D 354 FE29 GET2 B3R STARTY GET THE NEXT RECORD-TYPE
112254 FDAC 27 1E FLCo BEQ GETS SUT IF E3SCAFE

1122758 FDaE C1 20 pal CMPB %523 TRAILERECORD?

31223”A FDB9 27 28 FDBC BE® GET1 .

112938 FDB2 C1 19 & CHPB =812 DUMPAGZIRECORD?

1121¢4 FDB4 25 F4 FDAA BNE GETZ2

12118 FDBS 3D 1S FDLD BSR DUMPR BRING IT IN!?

2128 FDE3 27 12 FdCco BEQ GETS CUT IFF E3CaPE

MZ132A FDBA 20 EZ FDaa ‘ BERS GETZ

T1Zt<4A FDEBEC 70 aA2523 4 GZTH T3T Y CRECK PQGZ COUNT
112158 FDEF 27 3B FDCL BE! CETL

12158 FDC1 ZB 94 FDC7 BMI CGRETS3

M2LTE FOO3 35 2n s LDAA &2 ?=? FOR MIZSSING P4a3Z(3Sy
212134 FOJE 29 22 FDC3 BRA GETS

MZ21TR FDLT 38 23 a GET3 LDaa &4+ 73?7 FOR EXTRA PAGE(S)
312228 FDC3 BD FA75 4 GETS JdER QUTCH PRINT IT!

22218 FDOC 35 GET RT3 RETURN
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11233A
1E3%

112384
12354
123748
312388
312338
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y1242
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11243
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11247
313243
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1223

FDCD
FDCF
FDD2
FODS
FDD3
FDDA
FDDC
FDDF
rFDE2
FDES3
FDES

1]
18}
1
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LRy E«BeRs RwESES N
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Ca

MIKBUG Z.0
8D ZZ FDF

s a4

7 A04F

FE awes

3D 23 FDF

27 49 FEZ

2D A04R

P3

7C AD4F A
26 F3 FDDa
76 A353 A
38D 13 FDFD
AD 11 FDFD
BE AQS1 A
Ba 24052 A
25 @4 FDF2
A5 47 Q
Z3 92 FDFA
35 22 &
7E FTT3 A
7E FF5F A
29 24 FE2s

WITH AUDIQ CASSETT

DUM1

* Fall

CRCK

BEEEEEE ]

RCK

CRCK1
CRCKZ
LDV
STaRTY

DUMPR BRINGS

DEC
INTO

SHEZCKS THZ

RaM:
REGS:

BSR
B3R
LDAA
ORrRAA
BNE
LDsA
BRA
LD&A
JHP
SMP
BRA

m

IN & DUMPAGE RECCRD

H, L (SCRATCH)
aCca, ATCE (SCRATCH)Y; I1X (PERM)
FALLS INTO CRCx
LDV GET PAGE MNUMEER
H )
L ) LCAD X!
H .
LDV :
GZ QUT IFF E3CAPE
oL CHEZK, 0/ Loal
STORAGE PTR
L BYTE COUNT
DUM4 \
y PAGE COUNT
CRCK

G) Rl Sl
ACCA
LDV
LDV
R
s
cRcw

&G
CHOK2
*’3
TTYO1
LOADBY
STARTF

TOTCNT
( SCRATCH,

CRC AND FRINTS a CHAR

(FROM LOADBYTE)
RACCE (FROM LOSDBYT

n

)

) INPUT CRC
)

CHARS

CHECK CRC REGISTERS
PRINT & FCR GOOD CRC
PRINT 2 FCR BAD CRC
PRINT ITH

GET A TAPZ 3VTT IM ACC3




'aGE @24  MIKBUG 2.0 WITH AUDIO CASSETTE

11253 ¥

1284 # GETFILE LOOK3 FCR:

11285 #* 1) A 3TART SEQUENCE

112586 » 2) & HEADERECORD TYPE

11257 * 3) A FILE 1D MATCH WiTH FIDH, FIDL
11253 # AND RETURNS WHEN FOUND, OR ESCAPED

11283 ¥

Y1279 #* REGS: ACCA, ACCE (SCRATCH OMLY)

1271 "

112724 FZ02 85 53 A Gi LDAA  #’X INDICATE WRONG FILE FOUND
Y1273A FZ04 2D F4 FDFA B3R CRCK2 SEND CHarR TO TTY

YLZ745 FEQ6 8D 1E FE25 GETFIL B3R STARTF E

11273A FE28 27 1B FE25 BEQ G2 QUT IFF Z3CAPE

(12788 FEZRa €1 03 a CMPB %323 HEADZRECIRD-TYPE?
Jt277A8 FERC 28 F& FEQS BNE ETFIL  BRANCH IF NOT

'1273A FZIRE 3D ED FDFD BSR LDV GET BYTE IN ACCE

IZEZ73A FE10 F1i1 A9435 & CMPB  FIDH GGdD FILEZ ID(H) 7
112804 FES423 25 ED FEe2 BNE G1

Y1.Z2818 FZ13 3D £5 FDFD E3R LDV

*MZARA FILI7 Fi ATdE A CMeE2  FIDL GOSD FILE ID{L) 7
112834 FE1A 26 ES FE22 3NE G1

112343 FELIC 36 45 A LDAA  #’H INDICATE HEADER FOUND
}12855 FELE 3D Da FDFA 3R *CRCK2 .

12364 FZ20 8D DB FDFD B3R LDV

21237A FE2Z2 F7 0053 A STRB ¥ STORE FAGE COUNT

312388 FE25 32 G2 RT3

212309 %

1221 % STARTFIND LOOKS FOR THE 186-8B1T STaRT 3ZQUENCE
21232 ¥ RETURNS WITH THE MNEXT BYTE, THE RECORD TYP
31233 ¥  IMN G AND ACCS.

31234 #* ,

21235 * RAM: @, R, S, TOTCNT (PERMJ; H (SCRATCH)
21295 * REGS: ACCA, ACC3 (SCRATCH oMLY

21237 # EXIT: FALLS INTO LOADBYTEZ, WHICH®

211233 * FALLS INTO LGADBIT, WHICH

21239 x FALLS INTO CRC

71300 ¥ ESCAPE: ESC IN COMMAND PORT GET3 OUT
21331 * ( TEST DONZ IN CRC)H

21302 *

31203A FEZ28 7F AOLE A STARTF CLR H ACCUMULATES 15 BITS
¥1304n FZ23 T7F ARSY A CLR Q
213QSA-FEZC P ABSE- A 3TAL~ ~ 43K~ Q- - SHIFT THEZ 18-2IT RESIZTER -
P13IOEA FZ2F 7F A04E 477 TROL. H T o .

213978 FE32 3D 24 FESA B3R LOADBI

31308A FE34 27 EF FE2S BEQ G2 QUT IFF E3CAPED

313933 FE35 BS AV4E A LDaA H

213104 FE33 F38 a852 & LBA2 Q

1311A FE3C 21 85 A CMPA #3373 START ZZQUENCE

213128 FESE Z5 EC FE2C BNE 5TA1

313134 FZ43 C1 AF A CMPE s8AF

2131458 FZ42 28 £3 FEZC BNE 3TA1

213158 FEad 77 @aeS1 A& STa2 CLR R CLEAR THE CRZ REGISTERS
31315A FZ47 ?F A0S2 A CLR 3

21317 % FALL INTO LOAD3YTE TO RETURN A BYTE

AN

N
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Jgd co DY o 1A

4

£

o2 ta]
859%2 A
A7 FEZSA
D2 FEZS
8253 A
F7 FEZ4F
1F FZ7B
43 FEAl
F3 FES3
13 FE72
2C FEatl
Fr3 FZE9
8943 B
Qe FE73
32 FIZIal
F3 FZoA
Q7 FETZ2
28 st
F3 FETL
8952

‘a033

R R R

¥
# LOADBYTZ RECOVERS
* RAM: Qa, R, 3,
" REG3: ACCH, A
* EXIT: FalllLls I
* FaLLs I
LOADEBY LDas =522
| STAE &
LoaDt B3R LOADBI
BEQ G2
A3l Q
BCC LOAD1
% FALL INTQ LOSDEBIT
E
% LOADBIT RECZOVERS O
3 aMD DOES CRC I
*
* cAM: Q, R, 3,
* REGS: aCtCa, &
¥ EXIT: BRANCHE
= DATA Bl
¥
L2ap3! CLR3
LL.CADBS DECE :
BEQ LOADES
DSR TAINLIY
BCZS LLOADZES
LOADE2 DECE
BEQ LCALZS
BSR TAIMLY
BCC LOADEZ
LD&B TOTCNT
LOACR2R3 DECE
BEQ LOADSS
BER TaINLY
BC3 LLOADE3
LOAalB4 DEL3
BES L.CADES
BSR TAIMNLV
: b LSRD2S
T EMC ‘

CQAD3S LDaa

¥ FALL INTQ

e
e

CRC1

OF DATA IN € AND ACCS,

TOTCNT (PERM)

ACE ( SCRATOH ONLY
NTO LOADRIT, WHICH
MTD CRC

SET STO?

QUT IFF ESCAPE

EsCa
ITOPY [NTO CARRY?
BRANCH IF

FOR LAST BIT

NE BIE'OF paTa IN Q
N R alD =
TOTCNT (PERM)
COR (SERATCH ANLY)
S QR FALLS INTO CRC BOUTINE
T GCES INTO G LSE
GET TAPE DaTa I[N CARRY
WAIT F2R LOU
WATT FOR HISH
"y (FROMT OF SYNC ZL)
3.5 EL3 DSLAY
y UAIT FOR Lo
y ¢END OF SYNC EL)
DONS YET?
STOR= A *++F BTT A
GET-DATa FOR-CREC:

AMND DCES

aND ACCE,

CRC
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1363 E

1353 # CRC ENTERS A BIT INTO CRC REGISTERS R AND 3
1372 » USES CRC PCOLYNOMI&L: X18 + X135 + X2 + X0
1371 #

1372 * ENTRY: ACCA HOLDS NIW BIT

1373 e RaM: R, 5 (PERM)

1374 # REGS: ACCA, ACCE (SCRATCH)

1375 * EXIT: ACCE = a, Z=1 IFF E5C

1378 * A

13774 FE7E ¢85 CRC1  RORA L3B .INTQ CARRY

1378A FE7F 48 20RA CARRY INTO HSB
1378A FE3Q 34 80 A CRCZ2  ANDA 3530 MASKY M3E (DATA BIT)
13224 FE32 23 A251 A ECRA R NTER LATA BIT

13314 FE35 F5 A052 A LDAE 3 ,

1332A FE33 S8 " ASLE SHIFT 15 BITS LEFT
13334 FS383 43 ROLA .

13844 FZ3a 24 04 FE90 BCC CRC3 iFlB1s HIgH. . .
13358 FE3C 33 39 a EORA #3333 ENTER CRC POLYNOMIAL
‘13264 FZSE €3 QS A EGRE  #30S

13374 FI32 B7 a951 & CRC3  STAA R

‘13834 FESI F7 AGSZ A 5TAB 3

1383A FS36 F5 AQSD A LDAZ ¢

‘139924 FES3 3D FF7S A JSR TTYINT  CHECK FOR I3CAPE
113344 FEIC 84 FF A ANDA 3377 MASK PARITY

13324 FESE 81 B a CMPA  #E3C

1133348 FEZAD 33 RTS

113244 FEAL FE FFS2 A TAINY

TAINIY NP

)t

gy LSO NP A



1337 *

1328 # BYTZOUT SEND3 BYTZ IN ACCA TO TAPE

13232 #*

1429 # R&M: R, 5 (CHANGED IM CRC

1de #* REGQS: ACCA, ACCE (DEZSTROYED)

HE A * EXIT: ACCA = 2, ACCE UMDEFINE

1493 ®

ja22 #* QCCa = DATA BYTZ (3HIFTZD)

1203 * ACCB = RECCRDING PATTERNM (ONE BIT)

149G #*

114978 FEAd 33 BYTECU P3HA SAYVE®' THE DATA BYTE

1+Q8A FEAS 2D D3 FEABQ B3R CRC2 ) DO THE CRC FIREST

114024 FEA7 32 ’ PULA RECOVER THE DaTA BYTE
114128 FEA3 2D SEC SET =TSP

113113 FEA2 45 ROLA DaTa BIT INTO CARRY

114124 FEA4 22 OS FEBZ BRA Byz :

1eld4d FEaC 32 BY1{ PULA RECOVER FROM DCNE TEEST
14188 FZAD 3¢S ‘ PSHA SQ@E SHIFTING BYTE

14188 FEARE AD Do FE32 B3R CRCE

Me1748 FE20 32 ‘ PULA , RECOVER SHIFTING BYTE
Me12a FZ31 43 ASLA DATA BIT INTO CARRY

Ma1238 FE2Z C5 el A 2YZ2 LDAB %32 RECORDING PATTEZRN

11+20A FIB4 BD FFSC A BY3 JER TAOU1 SEND ACCB 7O TAPE

142138 FEBT 3 PSHB SAVE PATTSRN

1142258 FIBR8 F5 AQ4Aa A LDAZ2 PATRDEL ELEMENT DELAY

1423248 FZ2E Sa BY4 DECS

F1eZaes FEIBRC 25 FD FEBS BNE 3Y4+ BERANCH IF ELEMEINT NOT DONME
142348 FEZIBEZ 33 PUL3B RECQOVER PATTEEN

Y1&T 3 FEBF T3 ROLB NEXT ZLEMENT (DaTa FROM Ca=2RY)
Hedys FEZCO 24 F2 FEB4 BCC BY2 BR&NCRE IF PaTTERN NOIOT DOME
Me238 FICZ 38 P3HA SAYE DATA BYTEZ BEFCRIT TIZ7
714398 FZT 43 aAskls . TEST ACCA o
©143058 FECS 28 ES FEAC BNE 3y ERANCH IF BYTE MQT DONE
311431A FECS 3t BYS INS RESTORE 3T7ACK

714333 FZCT 32 RTS

PR AT -
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o Ul N
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3D
3D
a5
3D
38
ae

-

25 FEF3
2c FEF3
23 A
23 FEF3
AF A
24 FeFe
ARS1 A
A2S2 A
1B FEFS3
13 FEFS
E7 FECS
23 . A
13 FEFS
ARLS A
?E FEFe
8045 A
?9 FEFS
ages  a
8047 A
°0 FEF3
FF72 A

NIl -
*®
¥ PREA
#*
3¢
»
#
*
PREAMB
*
* HEAD
#
*
3
*
*
"
¥
»®
HEADER
BYTCYY

— 3

2]
mir
Zm

X

n
m I

e
—~ 3

- 03 e

an
-t

B3R
LDAAR
SR
LDAA

B2IR

-t b

CLR
CLR
RTS

ERECQ
HEADE

PAGES

RaM:

REGS

ERIT

B3R
B3R

o=

-

LDAaA
BSR
LCAaA
B3®
LDA%
2ER
LERS
SUEA
INCA
B3R
N b

AN e s ) ey | ——
SEND3S OUT ALl BITS, A&ND THE 3TART 3ZaQ
INITS THE ZRC REGIZSTERS
R, 3 (THAMNGED)
ACCA, ACCE (DESTROYED)
aACCA = @, GCCS UNHDESIME
BYTOY1 ALC BITS
BYTCW1 .
2333 START 3SQUSNCIT (H)
BYTOV1 3
3SAF S5TART SEAQUEMCE (L)
BYTOYV '
R ) ) CLEAR THE CRC REGISTERS
3 ) k
8D SSNDS ALC BITS, THE START SEQUENCE
SEECQRD-TYPE, FILS ID, aAMD THE MUMBER
TO 3E DUMPED
FIDY, FIDL (UNMGDIFIED)

R, S (CRHAMGEZD)
ACCa, ACT2 (DESTRLSYED)
ACCA = 9, ACCE UNDEFINED
BYTOM1 ALC 2ITS3
BYTOV1
PREAME START & RECCRD
2302 HEADERTYPE
BrYiovi
FIDH FILE ID{H)
BYTOV1
Flpu FILE IDCL2:
3YTOV1!
3TOPPG ZT0FAaGE
3TARTP STalRTF&GE
BYTOoV1 SEMD # PAaGES
2YTIOY EXTRA BI173

UENCE,

o

»
oF
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»GE 039 MIL3UG 2.2 WITH &UDIQ CAS3ZTTE

1&73 ¥

1432 ¥ TRAILERECORD SEMD3 A TRAILSRZCORD TO TaP=
1431 %

{ea” % R&M: R, 3 (PERM)

148 # REGS: ACZA, ACCE (DESTROYED)

faga *

1L38A FEF2 3D CB FEC3 TRAILR B3= PREAME START A& 2RECORD

14368 FEFD 85 29 A LDAA 2529 TRAILERECNORD TYPE

14878 FEFF 8D F7 FESFa B3R BYTOV!

1488A FF21 22 F3 FEFS BRA BYTOV1 EXTRA BITS

tasn * o

1491 % DUMPAGERECORD 3SEND3 THE STaART SSQUENLCET, DUMPAGE-TYRE
1432 % PAGE NUHBER, 2243 BITS DATA, QND THE CRC CHARACT
1433 *

1434 # RAM: H, R, 5 (PERM); L (SCRATCH)

1438 * REG3S: ACCA, ACC3 (DESTROYED), MEW IX
1423 * EXIT: ACCA = 2

1457 ¥

14334 FFQ3 3D C3 FEC& DUMPAG BSR PREAMB START A FECORD

143348 FFES §5 19 B LDaA *+312 DUMPAHSGE TYPS

13998 FF97 3D EF FEF3 B3R BYTOV1

15248 FF232 25 A94E A LDas H SEZND FAGE NUMBER

15@2A FF2C 8D EA FEFe B3R BYTOV1 )

1S03R FFOE 7F A94F 5 CLR L DO ENTIRE Pags

1S@48 FF{1 TS @24 A LDX H PGINT &T THE DATA

1ER3A FFid as 99 A DUMPt LDaA D, %

13968 FFi56 &D E9 FEFS B3R BYTCV1 SEND DATA

1S¢ Y FF13 @es. INX

1Z0sa FTL5 707 AD4F 4 INC L BYTE CTR

159248 FFIC 23 F5 FRte BNE puUMPY :

1S193A FF1E 20 87 FrF27 : Z3R IENCRC . :
15118 FF2% 35S 44 A LDAR & PFRINT D FOR EZACH PAGE DUMSED
15428 FF22 8D S4 FF7s 23R TTYO1

13138 FF24 4F CLRa

15144 FF25 Z9 D1 FEF3 BRA BYTOV1 EXTRA BITS
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ENCRC
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SENCRC
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D

WITH AUDIO Ch

SEND
H ~
o]

uD DI
PO

.

»

Ll = adarad
ST
3 THE

*BYTOV1 SER

TACON

[
TA R

[\

); L (34C
J

MASTZRDUMP SENDS A COMPL TQ TAPE
HEADERELCCRD, DUNMPAGE {1-2333,
1
RaM: STARTP, STOPP& (UNMODIFIZD)
H, L (TEMP)
REGS: NEUW EVERYTHING
ASTER BZR DSETUP SETUP DUMP PORT
BSR HEQDER SEND HERDERZCORD
LDRA S3TARTP GET STARTPAGE
STAA H PRESZINT PAGE
DEC 2}
STl INC H
BSR DUMPAG
LDAR TTY
ANDA #E7F
cMPa #ZS5C :
BEnQ MASTS3 ’
LDAE 3TOPRG GET STOFAG
chMe H PRISENT £
BME MAST! BRAMCH 2T DONE
AST3 BtER TRAILR SENMD ILERZCORD

DATA DIRSCTION
aN QUTFUT, RIST

=0

o FOR
EG1

ATCH)

RC{L) 3TORAGE

TRARILET
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VECTORS- IN OTHZR VERSIQ
INTERFACE THEZZ VECTCRI W
T SE

SO N
b B

S
5

) - ILl BZ IMPLEMENTZD
5 ¥ IN Ran TO alldld THEZ USER aCcC=Zss 70

a * Thc TSPE 3Y3STEN.

S *

52A FFS2 72 FF31 A TAINL JMP TAINZ TARPE IN PORT VECTCR

838 FFSC 72 FF3E & TAQUtY JM2 TaOU2 T&PE CUT PORT VYELTAOR
788 FFSF T7E FS4a8 A LOAD3YV JUMP LOADBY TAPE BYTE IN YECTOR

TIA FF72 7Z FZase A BYTESY Jme BYTZOU TAPE.BYTE OUT WVECTSR
728 FF73 72 FF25 & TTYINL JMP TTYIMZ2  CONTROL INM PORT YECTOR
73A FF73 TZ FF8Aa A TTYO1  JMP TTYO2 COMTROL QUT FORT VECTOR
7eA FF7B 7E FFSD 4 LSSTUP Jme SETLS TAPE QUT PIa INIT

7SA FF7EZ 7E FF3SD A DSETUP JMP SZTUR TAFZ IN PIa INIT

TS * N

77 * ;.l'

734 FF31 36 3204 A TAINZ2 LDas TP ACQa FROM TAPE
S798 FFaa a3 RCRA DATA BIT IN CaRRRY"

324 FFAS 23 RTS

324 FF3E BS &9295 & TTYIN2 Lpaa TTY ACCa FROM aClsa

2334 FF32 33 ' RT3

5358 FF3A B7 2Q3% A TTYO0Z STea TTY SEND ACCA TO acia

3358 FFSD 33 RTS .

5328 FFRZ F7 8204 & TaAQU2 3TaR TR 8CCR TR TaPs

S33A FF31 33 RT3
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*EEXEENE COPYRIGHT (C) 18977 MOTORALA INC - AUSTIN TIXAS
*
¥
*
# UNSIGMED MULTIPLY —===—
* THIS ROUTINE MULTIPLISS THE UNSIGNID NMUMBER IN THS
* A REGISTER WITH THE UNSIGMED NUMBER IN THE B
* REGISTER AND PUTS THE ANSWER IM THE CONCATENATED
¥  A:B WHERE & IS THE M3E.. THE ROUTINE 12
* RE-ENTRANT A&ND POSITION INDEPSNDENT a3 WELL
* A3 BEING SOMABLE. THE X REGIZTER I3 DEITRCYED
* BY THE ROUTINE. d
* .
* DURING EXSCUTION THE STALK CONTAINSI:
* @,X = LOOP COUNTER
% 1,X = MULTIPLIER (B REG &N ENTRY)
* THE ALGORITHM USED MAY NMOT APPEAR THE FASTEST
* ON PAPER BECAUSE IT ALWAYS REQUIRES 8 PAasSsEs
¥ THRYU THZ LOOP BUT RECAUSIE OF THE FaCT alLL
* CALCULATIONES CAN BE DONE IM THE RESISTIRS I7
¥ IS FASTER EXCERT FOR WHEMN THE MULTIPLICAND
i IS VERY 3MALL (<(12), THE MZSTHOD IS & SHIFT AND
X ADD TECHMIGUE THAT BEGINS WITH THE M5 BIT
% AND WORKS DOUWN TO THE L3 BIT.
*
= EXECUTION TIME: (23 + ZTEROEI=13 + ONES#Z8) CYCLEL
I WHERE 2EROES AND OMNE3S ARE THE 2’3 AND 1°S Id
* THE A-REG CM CALL.
*¥
* AVERAGE EXECUTION TIME: 229 CYCLES
x .
*
¥*
FFg2 37 MUL PSHE PUT MULTIPLIER ON THE 3TACK
FF2Z C5 93 A LDAE 8 PUT COUMTER ON BTACK
FF235 37 PSHE
FFss 39 TSX 32T X TO POINT TO =7aCK
FF37 SE. .. -~ ... . GLRB . . CLEAR PLACE TC START ANSWER
TFFE3 S3TTC UUTTTYMUY O ASLB © Tt 3SHIFY aN35. 1 .LEFTIAND INTO o
FF3z 43 7 7 RouA ’ BHIFT HHATS LEFT 9F THI MULTIALI
FF2a 24 @4 FFAQ BCC ML2 BRANCH IF MG ADD NEEDED
FF3C =3 91 A ADDR 1,X ADD MULTIPLISR® &7 THIS PCIITION
FFIE 39 Q9 A ADCA a9 : ADD CARRY T2 a IF 4Ny
FFad 58 @0 A MLZ2 DEC Q,X DONE?
FFaZ 26 F4 FFS3 BNE MLt NGPE
Frae 31 IN3 YES,CLEAN UP THE STack
FFas 31 INS
FFRs 33 RT3
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SIGNED MULTIPLY ——==—-—
THIZS RQUTINME MULTIPLIES THE TWO SIGNED MNMUMBERI IN
THE & QHD B REGIZTERS AND PUTS THE SIGNID .
18 BIT ANSHER IN THE CONCATEZNATID A:3 WREIRE
THE A EEG S ROUTINE DESTRZYS

STER IS THE mzZ2. THI
r

127
THE CALLER’S X-REGIZTZR.

¥
*
¥
*
»*
¥
* :
# DURING EXECUTION THE STACK CONTAINS:
% D,4 = FLAG ‘
*¥ . :
¥ THE ROUTIMNE IS PURE,RS-SMTRANT AND POSITICON [NDEPS
*® . .
* THE METHOD USE EV#LU%T&S EACH ARGUMENMNT SND IF IT
B IS NEGATIVE IT IS 2’3 COMPLEMENTED AMD THZ FLAG IS
* INCREHENTED. IF AFTER ZVaLUaTING sor' ARGUMENTS TH
¥ FLAG I3 EYEM (@ CR 2 THEM THE ANSIUER WILL 2= 223!
% ELSE, THE qnsu R WILL- NEZD TO ,;\=': ro'Ptrw-w-zs.
* UNSIGNED MULTIPLY ROUTINE I3 USED 7O MULTIPLY T=E
* CORRECTED REGISTERS
R
» AYERAGE EXECUTION TIMZS:
» A-RES B-REC
* + + 263 AVYERAGE
* + - 283 AVERAGS
. E - + 283 AVERAGE
* - - * 288 AVERAGE
* :
*
*x******%*******‘ﬁ*#*‘##:&
¥
FFa7 3¢ SMUL DES CARVE OQUT A PLACE ON THE STeCK F
FFas 32 TSX GET POINTER TO THAT PLACE .
FFAS SF @9 a cLR 2,% CLEAR FLAG
aD CHECK MULTIPISE
A POSITIVE, N2 COMP. MNEEDSD
49 2’S COMP . ARGUMEIMT
aC INCR FLAG
50 TEST OTHER qac . —
A M- COM P‘VE: e e
Qe 272 oM AR uhwx,f,' LT

]

INCR FLAG
GS DO UMEIG

MED MULTIPLY
R T

NN TNNU TN )
SRR B IG B B Be B B B I

GunuwwouwiNwuwkNnLD L
WG AMODONR-N—~TIMOW

5
52
.
39 GET BACK PTR TO FLAG
55 SEE IF FL&G 1S EVEN OR ODD
24 EVEN ANSWER IS OKAT ’CAUSE ITS 7
42 DEL PRECISION 2’'S COMP
s 32
F az
FFcz 31 CLEANUP STACK
FFC3 33

RETURN TO CALLER
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THIS ROUTINE DIVIDEZS THE 15 BIT POSITIVE DIVIDE
IN THE 4:8 REGISTERS (A I3 THE MEB) BY AN 8

BIT POSITIVE DIVI3CR PQINTED TQ BY THE X-REIISTER.
THE GQUOTIENT I3 INM B OMN EXIT AND THEZ REMAINDER

I3 IN THE A-REGISTER. THE X-REGISTER IS

DESTROYED. * .

IF DIVISION BT ZZR<C MPTED COR THE
QUOTIENT HILL NOT FI1 T THE OQVERFLOW
BIT IS SET ON EXIT, AaLsSQ Vv IS SET IF EITHEZR

THE DIVIDEND OR THE DIVIZOR IS NEGATIVE OM Call.
OTHERWIZE V IS5 CLEARED.

l

THE ROUTINE IS PURE,RE-ENTRANT AND FPOSITION INDEPEN

DURING EXZCUTION THE STACK CONTAINS

@,% = LOOF COQUNTER
1,8 = DIVISCR -
2,X = [DIVIDEND M33 (ONLY UZED FOR TEMP STORZ)

THE MSETHCD U3ED IZ NON RESTORING RIVIDE WHERE THE
DIVIDEND AND DIVISOR AREZ KMOWM TO BE FOSITIVI, THIS
METHOD PROYED FASTEST SINCE IT CAN BE CARRIED OUT
SIENTIALLY IN THE ACCUMULATORE. THE ALGORITHM TTIE
TO GET THE REMAINDER A3 NEaR ZERQ AS POSSIBLE
AND SOMETIMES ADD3 THE DIWISOR AND ZOMETIAES
SUBTRACTS 1T DSPENDING CM WHICH SIDEZ OF ZEZRC THE'
PARTIAL REMAIMDER RESIDES AT ANY TIME. FOR MORE
INFO READ: ’aN alLGORITHM FOR NON RESTORING DIVISION
S. SaMYaL 3 ’COMPUTER DZII[GN’ /MaY 1277.

SO NN K MM NN K N W K HE K K OHC M K M0 HC K N N N N W N K K N M H NOH N R K H

EXECUTICN TIME a&YERAGE (NO OWERFLOMS)Y: 282 CYCLES
THIS TIME 15 RELATIVELY INDEPENDEMT OF THE
CALLING VALUES.

e e EEFEEES EEEEEEE S - — i

- S T T T T e e T T T

3s DIY PIHA SAVE DIVIDEND M3SE A& SEZOND

AE 29 A LDAA 9,% FETCH THE DIVISOR '

23 23 FFF2 BMI DIvVov2 NEGATIVE DIVISOR 13 A NO-NO

3s PSHA PUSH IT

35 @3 A LDAS 33 PUSH LOOP CTR

28 PIHA :

39 T3X POINT X TO STacK

a5 92 8 LDAS 2,7 RESTORZ GRIGIMAL DIVIDEND MSS

a1 21 a CMF& 1,X WILL QUOTIEZNT OVERFLOW? (aLs D!

24 1C FFFa2 BCC DIVOYF YE3,530 SET Y AND =ZXIT -

53 SLO00°  AsSLE SHIFT DIVIDEND-ANSWIR LEFT

45 ROLS

Z¢ B4 FFDT BCC oLz IS DIVIDEMD MS SIT SET?

82 @1 o

ADDA 1,% £3,ADD DIWI3SCR TS MSEE



4 - .

}1753a FTDA 29 ©3 FFDF BRA DL3 .

1r7c08 FFDC a0 21 A DLZ SUBA 1,X% NO,SUZ DIVISOR FROM M33
Y1781a FFDE sC INC2 SET BIT IM RESULT
117520 FFDF £a 080 A DL3 DEC Q0% DONE?

317 4 FFE1 25 F1 FFD2 BNE DLOOP NG

I1Twwd FFE2 2D SEC SHIFT a4 4+ IN LS BIiT OF QUOT:EZ
j17635A FFEs 53 ROLB CASZ THATZ OKAT. CIRRECT LATY
117885 FFES <D TSTA 13 RTMAIMDER NEGATIVE?
J1757a FTE5 23 R4 FFEC BPL DL NG,SYERYTHING’3 OKAY
317634 FFES 34 . DEecs RESEST GUOTIENT L3 BIT
$17538 SFEZ A2 01 a ADDA 1,X% ADD DIVISCOR 7O GET + REMAINDER
§17794 FFEB 9o | cLY INSURE ¥ IS CLEARED
¥177ta FFEC 31 DL4 M3 CLEAN UP THE STACK
3I1772a FFED 3% INS
3177348 FFES 31 IN3S A
317F4A FFEF 32 RT3 . RETUSN
2
I TF7E8 FFFO 314 DIVCVF INS CLEAN UP 3Tack
317774 FFR1 31 INS
217735 FFF2 31 DIVOYZ INS
§1773a8 FFF3 22 SEV 58T THE OVERFLOW FLAG
*17308 FFFL 33 RT3
bi721 *
$i782 ¥ INTERRUPT VECTORS

B1733 *

$173a8 FFF3 ORG BASCRG+37F3
17338 SFFA Faea A FDg - 10
17288 FFFA F39a A FDB 3FEI

P17 'y FFFC F395 & FDB POUWDWN

178348 FFFE F378 A - FDB2 START




(2451~

% &D

1:i 24 0'vd Gae s

™ a |l MWW A e R A I S .

11799 x*

1731 #* '

1722 % RAM - LOCATIOMZ DEVOTED TO VARIABLE INFORMATION
11793 *

11724 %

1LT2SA AC22 ORG 54222 START CF RAM . —
J1T7SS #

1177 @023 A MERBPT ZaU 3 # CF BREAKPCINTS SUPPORTED
317323 F <

11795 y ¥ THE FOLLOWING ARE INITIALIZED AT START

11802 E iy

31301A A200 0962 A 10V RMB 2 1/0 INTERRUPT POINTER
H¥W%ERRQR 2385 ' '

113QZ6 A202 2092 A BEGA  RMB 2 BEGIN ADDRESS PRINT/PUNCH
)18038 RG24 0232 A ENDA  RMB 2 END ADDREZS PRINT/PUNCH
313243 AQQS o902 A MIO RMB 2 NMIL INTERRUPT POINTER

213054 AQ23 ©2082- A SP RMB 2 USER STACK POINTER

71895R 4904 9992 A SHI1  RME 2 LEVEL 1 SWI YECTOR

218QA74 AeC 2222 A SWIZ2  RMB 2 LEVEL 2 3Wl YELTOR

9183348 AQRE 2203 A BRINS RMB ) STORAGE FOR CCONDITIONAL ZRANCH
71309 * ROUT INE

d418te@ A215 & ERANEN EQU L END OF BRANCH RQUTINE + ¢
21311 * _

1812 % THE FOLLOMING ARE INITIALIZED TO ZERQO AT START
91313 * ~

21814 *

2718158 AQ1S 2091 & OUTSW RM3 1 QUTPUT SWITCH

1318 * (2ERC =)y ECHT INPUT)

218174 AQ1L7 @202 A TRCADR RMB z TRACEZ ADDRESS

2184848 /019 2324 A& TRCINS RN 1 0P CSDE REPLACED BY SWI -
218138 AJ1A @22 & NTRACZ RMB 2 NC. OF INSTRUCTIONS TO TRACZ
21829 : * '

18214 Ad1C 2012 A ERKADR RMB MERBPT®2 EBERIAKPOINT ADDRESS TASLE
'918228 292C @219 A BRKINS RMB NERBPT¥Z OF CODEZ FOR BRIAK RIPLACIMINT
¢1823 # (UPPER BYTEZ OF ZACH
91824 * PAIR USED ONLY)

218ES * .

21323 A CK3M  EQU £ CHECKIUM

91327 A ASAVE EQV * A REG SAVE

21328 . =MP Zau # CHAR COUNT{ INADD)

2182Sa RMZ 1

21339 . . - . L ,

BTt S TR e L T T s e T L B T ST T
j01332 CTATBRYTECTTEQU T W T BYTZ "COUNT

191333 AD30 & MCONT  EQU #* TEMP

1@1334A ALS3D gent A RM2 1

31333 *

21338 ]

213374 AQ3C Q231 A XHI RMEB 1 X REG HIGH ( TEMP)

213338 AYSF 9991 & XLOW  RMB 1 X REG LOM

@1333 *

D340 #

21341 ALY & SIAVE  ZQU # 5 REG SavE

01242 AR A T cau # TEMP DOUBLE BYTE

1918430 A0402 2922 A RME 2
jor13as *
{otass *

Q13458 AB4ZE 99091 6 BRKSIN RMB 1 1=)BRZAKS ARE IN USZR PROGRAM

-
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Y187

43488 AR43 o221
31863

;,1 5:""!

518,

21852 AR82
51353

¢1a54a AQae D1
21335

%1388

21857

51352A AO43 2001
D13S38 AQ45 2901
213538 AQLT 239301
bhi1asta a043 9001
hzasz: 5048 2021
D1263A Ad4A 2021
513548 AD4B 991
b138SA AQsC  eeet
513558 AQ4D 2991
21352

N13S3A AQLE 2201
pmaraa AA&F 2091
213718 A952 2221
bis72a asst 2091
213736 Q052 2201
B1a7ea 8253 2301
18T £24B
D13, 3 .

Lia7y :

Fiafa

137208 AQRS4 RRZ4
313334 2073 2061
713231

TOTAL ERRORS 90221

1x32UG 2.9

v

PLroorpyrvd

DPLrYDLreYybdLD

>y

WITAa AUDLO CRa3scit =
¥
BRKTRC RMB 1 1=)P-COUNTER IS AT 3RIAKPO
* AND USER WANTS TO CONTINUE
* ONE TRACE WILL BE DONE AND
* . BREAKPOINT RESTORED
SNDiNR@ EQU 5AR88 SND CF YaR’3 INTZ’D TO O
*®
5CIAT  RMEB 1 SawE Acla CONTRCOL RE5 FCR
* COMTRCL LOOP INITIALIZE.
% EXORTAPE RaM ;e
#AUXILIARY REGISTER STORAGE,
FI1DH RMB 1
FIDL R™MB 1
STARTP RMB 1 !
STOPRG RMEBE 1 :
TOTCNT 2MB 1 WINDOW WIDTH
PATDEL RMB 1 PATTERN-ELEMENT LENGTH
cL RMB 1 CHECK/LOAD 343
cLL RME 1
CLLL  RMB 1 RT3
ATAPEZ TEMFCRARIES
H PM2 1 LeAD IX, ETC.
L M3 1 '
Q EMB 1 Q HIOLDS LAST BYTE RICCVYERE
R RME 1 R,3 12 CRC REGISTER
5 RMS 1 :
V ]RMEB 1 OAGE COUNT
T1 EQU cL
% REST OF 123 2aAM 15 USED FOR STACK
ﬁ .

RME 3s
STACK FMB 1 START OF STacK AQREA

EMD

INT

-

T A ek
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[ e

8209 ACIAD 0QNRQR31¥92272 02232 .

2208 ACIAS 20Q30%20157 09253 90277 20313 @232s
604 ACIAT 00135 Q0334 290345 Q1354%

F333 ADRSTR 00R23%20223

A03C ASAVE 09365 20511 20533 20552 @573 21327
Fad47 2ADDE 2C101%2015¢ 02153 29247 22232 224GC0
Faos BEADDRJ 00400%39411 90E24 99432 00437

FeRn BA3CRG 2203S=21734

AQD2 BEGA 02151 Q0553 01302

FARS BKCON1 0@S33%00333

Fa32 BUCONZ Q0S44%x2QS72 GR5S78 £8S22 QC£C2 208232,
FAS4 EKCON3 90S45%39S1T

FAA2 BXDONE Q9S21 Q0S52x%

FAS® BKPUT ©9S33 20533

AJ16 BRANEN 222339 @1310% ,
FS44 BRG 20034 PEI3ISK ‘
FBEB BRG1 Q2317%90358 202378 -
FBED 3SRGZ 9D813%39833 9033t 29337 729333 K
FBE2 BREO 209295 28812%0QAS3

FBFD BRGODC 99315 29332%29332

- ¥ MIKBUG 2.0 WITH AUDIQ CAS3ETTZ

AQQE BRINS 00787 00301 ©1303%

FAR2 3RK2 20525%

AQ1C BRKADR 203507 01221%

FBAD DRKINH 200S2 90733 007359%

AR2C BRKINI 30545 84322%

FA73 BRKLF Q@S11%9932

AR42 BRKSIN 00515 Q0SS5 01348

FASA BRKSUR QG387 22405 ©C425 020435 2952390715
2243 BRKTRC 00445 00454 DQ763 20755 01343%

FRDE 2RMOGO 90053 CQ33S%

FAQD BIRERK 0UQ3ISXOTI14+ OQLZI -~

FEAC BY1 = 01414%2143Q

FE32 BY2 P1412 214135%

FERB4 BY3 31420%01427

FEZE BY< 21423%31224

FECS EYS P1431%

FASS BTYTS 00191 ©2193 221¢3x00213 92212 21132
F8S7 BYTEZ 29110%90Z39

AQ3D 3YTECT 29215 29222 0133&:

FEA4 BYTSOU 01497%913574

FF72 BYTSOV 21478 91S71i% o
FEES BYTOVI Q1443701444 91445701443 01453 91484
o ) D1476%21457 21438 91533 91302 21525
Fgta Ct 20162 20172 00175 29293 DBST4%

FDS8 C12 91137 ©1133% ’

F3238 CHA1 PVZ44XV0254

FI22 CHANG 0024+1%20263

£31D CHANGE 00067 0QZ35%

FD32 CHECK 01177 21135

FCOB CKOERA ©23730 00307 Q0347w

AR3C CK3M 22118 Q2113 @N212 213256%

AQ43 CL @1133 Q1237 V1854%21375

AQ4C CLL 21190 2135S%

AQaD CLLL 24122 21355

FACF CLRBREK 96537 090S3Sk

FSD3 CNTA ROZSE CO3S2%

FAS57 CNTRLZ 00407 QQ477%

FaS4+ CONMT DOBSS 20454%

21
L 1

4€3

-y~
328

Q9

ER N 1nd

uy -

19~
w

D

S

AR



2RG

 F333 FCTBEN

Vo™i WA O
FBCE CANTRC
FI28 CONTRL
FITE CRCL
FZ3 CRCZ
FZ3D CRC3
Z3 CRCK
FDF3 CRCKY
FOFAs CRCK2
FE2a3 CTRL
FaRE DELBRK
FFC4 DIV
FFF2 DIVOvV2
FFF9 DIVYOVF
FFDC DL2
FFDF DL3
FFEC DL4
=D& DILLQGPF
FF7S DSETLE
D03 DUM1
Z L3

Fr14 DUMPY
FT23 DUMPAG
FDCD DURR=
904 ENDA
A332 ENDINM2

FRIST BWROSS1%¥

RQ45S 22735

20234 293IITHI03ITL C2LT7T 09752
21377

21372491428 01415

91384 Q1337%

Ri1ZS0o%

Q1254 21257%

91258 J12323%91273 01235

B9792 POTIZRIVTAZ

I2051 2C48Sa

D1745% *
Q1747 21773% &
P1754 Q1775 g
21757 Q1750% :
Q1755 21752% - !
Q1787 O1771% ' :
R17SS%02175 , ‘ ‘
31532 FL157SH

Q1223S%31249

SIKBUS 2.2 WITH AUDIQ CASSETTE

21325%213523
21423%91544
91311 91331%
29186 99551 09653 ©I=37
@a3e7 2123353

21303%

F3ad ENT1 PIZIT 92932721119

F3Z3 ENTER 00223

"BsE EOT . 21075%91284 91235 01933 @1259 91232
.09 ERR 21113%211359 91182

pelBd E37 Q1957%3133Z 21347

FDOF EXOR
FDOS EXORT
F8OF FCTABL

AD4S FIDH
5945 TIDW
FAC1 FNDRPL
FEo2 Gt

FEZS

52
FDEC G=T1
FDAS GET2
FDC7-GET3.-
FDCC GET4 .
FDCD GETS
F33% GETADD
FEQS GETFIL
F2A3 GETLOA
FSE7 G00DCH
FA25 GOTO
AQ4LE Y
HEADZER
INtHG
INCH -
INCH1
INCHZ
INCNOY
IMCR

PR

011093 Q1iZ4%
29231 211332x
Q2O335%93383
2A234xAB3S3

-
21163 21275 21483 91338%
21232 21472 2128535x
GW334 29553

21272%21232 21233

21236 9127S 21233%921333 21331
21293 O1Z14%

2122S%01310 24213 .

S91218 2131%% .. ' R P o
-~ 21224 @1208 2t242-Q1215-24221% - ST
91218 21220% :
AV14THACSLT
21293 91274%91277
G122
PY35S PDITLx
RROS3 Q0432%
1232 21234 Q41303 51385 21222 015234 21324 01341
21539 B1353%
91453%01533
99171 20177#
92136%20157 QY201 Q0227 21155
Q2138 002+l QB2TTHOO273 62353 2033¢ 22354
PO3IIVHDIVIFZ
3723 22722x:
02317 Q0337%00313




v LA Yool VYol
F3RA INHEX 29109 00115 Q0167
FERC INHEXZ2 22153%00243
F231 INILP1 92296#20390
F23A INILPZ 20305%00303
FCA8 INXLP 0QO0333x00341
FISC INZ RR3Z1¥VQ33+
F222 NIt 2R3Z24%02335
FaeQ 10 29033421785
A0 OV 22033 21301%
FC3S JMPEXT 003SZ @R357 20330
FC2E JSMPIDX 20359 @0AS4L 22373 -t
AGGF I - 91233 21233 91503 01508 @1324 Q1527 21370#
FDFD LDV 91231 21235 91250 21231 21ZS9O%21273°212381 91235
F34e LF Q2245 QQ2S5T '
FAS7 LN 99513 993S5S¥ :
F3D® LCAD 99065 20133
FE4F LOAD1 213320%01333
F302 LOAD11 2021990225
FS13 LOAD1S 00221 20230

'‘AGZ 959  MIKBUG 2.9 WITH AUDIO CASSETTE
FS18 LOAD13 Q0224 00Q232x22253 —
FD3E8 LOADZ 21173 01135 211328x
FaDF LOADS 0Q0201%00225 00211 00231
F3ES LOAD4 0Q2022 00202
FESQ LOADB2 213S0%Q1353.
FESS LOADB3 91355%01353
FET! LCADS4 01353%01352
FE7B LOADBS 91347 21351 21355 21359 21354%
FES2 LCADBS Q1348321343
FES& LOADBI 91307 91339 21343x%
FFEF LTADBV 01Z260Q Q1379%
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