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TECHNICAL DESCRIPTION 
Me-tOOO SERIES COMPUTER SYSTEMS 

6502 
On power up. Manual switch also provided. 
1 MHz 
Internal. Expansion port provided. 
+ 5 volts. + 12 volts for disk drives only. 

MEMORY 

64K utilizing 64K x 1 dynamic RAMS 
63, 488 bytes usable. 
1896 bytes devoted to bootstrapping, SBIOS, and diagnostics. 
Address (hex) Function 
0000 - F7FF 63,488 bytes RAM 
F800 - F87F 128 bytes expansion bus 
F880 - F897 24 bytes system I/O 
F898 - FFFF 1,896 bytes ROM 

--------------------------------
65,536 bytes total (64K) 

INPUT / OUTPUT 

2 RS-232 serial ports using standard DB-25 connectors. Baud rates switch selectable from 300 - 19,200 
baud in multiples of two. Character format 8 bits, no parity, 1 start bit, 1 stop bit (can be altered). 

1 Centronics standard parallel port using Centronics compatible connector and printer software. 

1 expansion port TTL compatible using 1 DB-25 serial type connector. Lines prOVided include 8 data 
lines, 1 clock line, 1 read/write line, 1 port select line, 7 low order address lines, 2 interrupt lines, and 1 
data direction line. 

Realtime clock accurate within 0.2%. No battery backup prOVided. 

DISK STORAGE 

5.25 inch floppy, soft sectored, 512 bytes per sector. 
Track format 5 sectors/track single density (FM) 

10 sectors/track double density (MFM) 
Data transfer rate 15,625 characters/sec. (FM) 

31,250 characters/sec. (MFM) 

Data per disk 
102.4 K bytes 
204.8 K bytes 
409.6 K bytes 
819.2 K bytes 

Model 
MC·IOO, MC·ll00 
MC·200, MC-1200 
MC·300, MC-1300 
MC-400, MC·1400 

Format 
Single sided, 40 tracks, FM 
Single sided. 40 tracks MFM 
Single sided, 80 tracks. MFM 
Double sided, 80 tracks, MFM 



UNPACKING AND SET-UP PROCEDURE 

. 
The first thing to do when you receive your MC-1000 .erie. 

computer is to make copies of the disks. Obtain any 5-1/4 inch 
soft sectclred disks (double denSity disks are recommended for 
the MC-1200 and MC-1300, and double density - double sided disks 
fClr the MC-l400). After following the power-up procedure, the p
System prelmpt 1 i r.e should appear on the terminal. Type' x' • The 
following should appear on the screen (your responses are shown 
after the quest ieln marks, and commey.ts are shown in angle 
brackets). After each response, type a carriage returnl 

Execute what file 7 initdisk 

(At this point, remove the disk labeled 'BOOTl' from the disk 
drive and replace it with a blank disk.) 

Unit number (4 or 5) ? 4 

Starting track number 7 0 

Er.diy.g track number? (Your response depends or. which model 
you have; see below) 

Done initializing. 

MODEL 

MC-100 and MC-1100 

MC-200 and MC-1200 

MC-300 and MC-1300 

MC-400 ar,d MC-1400 

39 

39 

79 

159 

Approx. t irn .. 

15 sec. 

15 sec. 

35 sec. 

70 sec. 

After the disk is initialized, the system promptline should 
appear. Type' f' for F) iler. Wher, the Filer promptline appears, 
type 't' for T)ransfer. The Filer prompts 'Transfer what file? 
, If you have a single drive system, type '#4:, #4:' and put 
the disk to be copied in the drive. If you have a dual drive 
system, type '#4:,#5:' and put the disk to be copied in the left 
hand drive and the blank (initialized) disk in the right hand 
drive. Now enter a carriage return. On a single drive system, 
the Filer will occasionally prompt you to exchange disks when 
necessary. 

If YQu wish tel be able to bootstrap the new disk, you must 
use the 'booter' utility. Q(uit the Filer, then type 'x'. In 
response to 'Execute what file 7', type 'booter'. On a dual drive 
system, copy the bootstrap from unit 4 to unit 5. On a sin~le 
drive system, specify from unit 4 to unit 4. The program wlil ask 
you to exchange disks if necessary. 



POWER-UP PROCEDURE 

(1) Turn on the terminal. Some time may be required for 
the terminal to warm up, depending on model (note that on 
some terminals, you must press a key on the keyboard at this 
poi .... ,t clr the system wi 11 ..... ot bClotstrap). 

(2) Place a bootstrap diskette (such as the supplied 
disk labeled "BOOT1") into the left disk drive (drive A). 

(3) Turn on the computer. A short message will appear 
on the terminal, and then the system will begin to bootstrap. 

(4) After 45 to 60 seconds, the UCSD p-System welcome 
message should appear on the terminal. Refer to the UCSD p
System Users Manual for further information on the operating 
system software. 

TEST MODE 

The test mode of the MC-1000 series computers is entered 
by simply turning on the power (or pressing the reset button) 
when there are no disks in the drives. There are several 
single key commands available in the test mode: 

A - Turns on drive A motor and designates drive A as the 
current drive. 

B - Turns on drive B motor and designates drive B as the 
current drive. 

S - Selects designated drive. 

D Deselects designated drive. 

H - Homes drive head tCI track zero. 

o - Steps drive head one step out (toward track zero). 

1 - Steps drive head one step in (away from track zero). 

p - Prints a '*' for each index pulse when this key is 
held down (provided your terminal has auto-repeat). 

W - If disk is write protected, prints 'V', if not 
pri .... ,ts 'N'. 

M - Performs a thorclugh rnernory test. The test takes 
about 8.5 rni .... ,utes, a .... ,d the .... ' recycles, pri .... ,ti .... ,g a '*' 0 .... ' the 
terminal for each cycle. If an error occurs, a hexadecimal 
error pattern and address will be displayed on the console. 
If any error occurs, contact Milwaukee Computers. 

E Exits test mode (same effect as pressing the reset 
switch) • 



SOFTWARE 

The standard p-System software is discussed irl the suppl ied 
manuals. This section deals with programs written and supplied by 
Milwaukee Computers, Inc. 

The INITDISK utility allows you to initialize a disk, or a 
portion of a disk. If you plan to create a new disk, you must 
initialize it first using the INITDISK utility. INITDISK asks you 
for the u~itnumber of the disk drive containing the blank disk 
(beware of accidentally destrclyirlg already created system disks). 
Unit 4 is drive A (the left hand drive), and unit 5 is drive B 
(the right hand drive). The track ranges for different MC-1000 
.eries computers are listed in the unpacking and setup procedures 
in this manual. 

The RS-232 utility is intended to be used when the hardware 
specifications of your RS-232 compatible device will not allow 
using an 8 bit data word with 1 stop bit (for example, parity may 
be required), or when a baud rate of 75 or 150 is required. To 
achieve a baud rate of 75 or 150, set the baud rate select switch 
to 300 baud or 600 baud, respectively, and use the RS-232 utility 
to divide the effective baud rate by 4. Note that a UNITCLEAR on 
the RS-232 affected will reset it to the default (8 bits, 1 stop 
bit, baud rate divided by 1). 

REALTIME is a Pascal program demonstrating the use of the 
real time clock. Enter a whole rlumber frclm 1 tCI 32000 arId the 
program will report the time required to count from 1 up to the 
speci fied val \-\e. Erlter zercl tCI erld the prclgt"am. 

Compatibility: Milwaukee Computers MC-1000 series computers 
are, of cClurse, cClmpletely sClftware cClmpat i ble wi th each other arId 
with other computers using the UCSD p-System. Disks intended for 
the MC-1300 CC!\rt also be read CIYI the MC-1400. MC-1400 disk.s carl be 
read on the MC-1300, provided no important information is recorded 
Oy, the bottclm side of the disk (blclck rlumber greater tharl 789). 
In order to transfer files between other MC-1000 series computers, 
the serial port (REMOUT: and REMIN: under the p-System) may be 
used. 

Note: R text file is included with the supplied software 
called 'SETUP. INFO. TEXT' wh ich may help you tCI cCIYlfi gure the 
system for your terminal. 

The following is a list of block ranges for different MC-1000 
series computers: 

MC-100, 
MC-200, 
MC-300, 
MC-400, 

MC-1100 
MC-1200 
MC-1300 
MC-1400 

o 
o -
o -
o -

194 
389 
789 

1589 

(195 blocks) 
(390 blocks) 
(790 blocks) 

<1590 blocks) 



Milwaukee Computers MC-1000 Series Computers 

Physical Memory Map 
Address (hex) 
---------~--------------------------------------------------------
0000 - F7FF 
F800 - F87F 
F880 - F881 
F882 - F883 
F884 - F887 
F888 - F88B 
F8BC - FBBF 
FB90 - FB91 
FB92 - FB97 
F898 - FFFF 

Address (hex) 

0000 
00G0 
0080 
0100 
0200 

005F 
- 007F 
- 00FF 
- 01FF 

0200 - F7F9 
F7FA 
F7FD 
FB98 
FFFA 
FFFC 
FFFE 

62K RAM (Random Access Memory) 
128 bytes expansion 1/0 
6B50 ACIA fc.r first RS-232 (termirlal) 
G850 ACIA fc.r secc'l",d RS-232 (l'~emote) 
6B21 PIA for Centronics parallel port 
8253 Timer for disk motor delay and real time clock 
6B21 PIA for disk controller 
6B52 SSDA for disk 1/0 
unused 1/0 addresses 
1,89G bytes EPROM (for bootstrap, SBIOS, and test) 

Logical Memory Map 

Zero page memory reserved for SBIOS use 
Reserved for use by 6502 assembled routines in RAM 
Zero page memory used by operating system 
6502 stack 
address of p-System Interpreter 
RAM dedicated to p-System 
6502 NMI vector points to this location 
6502 IRQ vector pOints to this location 
Address of ROM-based SBIOS 
6502 NMI Jump vector 
6502 Reset Jump vector (points to ROM bootstrap) 
6502 IRQ Jump vector 

Configuration of Parallel Port PIA 

A side B side 
---------------------------~-------------------------------------
PA0 I Busy PB0 0 Data 0 
PAl I Ackl",owledge'''' PBI 0 Data 1 
PA2 I Paper PB2 0 Data 2 
PA3 I Select PB3 0 Data 3 
PA4 I Fault· .... PB4 0 Data 4 
PA5 0 PB5 0 Data 5 
PA6 0 Strobe'" PB6 0 Data 6 
PA7 0 Prime PB7 0 Data 7 

Notes: The "I" or "0" starlds for Irlput c.r Ol,,\t put. 
The ..... symbc,l denotes negative lc.g ic. 

Timer 0 of the 8253 programmable interval timer is 
currently unused. It has a 250 KHz input and may be used 
for ar,y purpose desired. 



Pinouts for 1/0 Board 

RS-232 (Terminal) 2nd RS-232 (Remote) Parallel Port Expansion Port 
----------------- ------------------- ------------- --------------

1. GND 1. GND 1. STROBE ..... 1. aND 
2. Rx data 2. Tx data 2. D0 2. NMI ..... 
3. Tx data 3. Rx data 3. D1 3. IRQ"'" 
4. eTS ..... 4. RTS'" 4. D2 4. Bus Enable 
5. RTS'" 5. eTS'" 5. D3 S. R/W 
6. +SV 6. Ne 6. D4 6. 02 eLK 
7. aND 7. aND 7. DS 7. aND 
8. +SV 8. Ne 8. D6 8. Data Dir. 
9. NC 9. NC 9. D7 . 9. D0 

10. NC 10. NC 10. ACK'" 10. Dl 
11. NC 11. NC 11. BUSY 11. D2 
12. NC 12. NC 12. PAPER 12. D3 
13. NC 13. NC 13. SELECT 13. D4 
14. NC 14. NC 14. NC 14. D5 
15. NC 15. NC 15. NC 15. D6 
16. NC 16. NC 16. aND 16. D7 
17. NC 17. NC 17. aND 17. NC 
18. NC 18. NC 18. aND 18. A0 
19. NC 19. NC 19. aND 19. Ai 
20. NC 20. +5V 20. aND 20. A2 
21. NC 21. NC 21. aND 21. A3 
22. NC 22. NC 22. aND 22. A4 
23. NC 23. NC 23. aND 23. AS 
24. NC 24. Ne 24. aND 24. A6 
25. NC 25. NC 25. aND 25. NC 

26. aND 
27. aND 
28. aND 
29. aND 

Note 30. GND 
-------------------- 31. PRIME'" 
Th. '" symbol denotes 32. FAULT'" 
negative logic. 33. NC 

34. NC 
35. NC 
36. GND 
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(K):iI=KB000 
. i~r:. 

( -"-" 
Fie<; B000 e1 
f8~ B002 e1 
f"l,/D B004 e1 
f 6 I~ B "I e 6 e1 t; • 

. B008 0:.1. 
B00Ft 01 
Bf10C 21:.1. 
E;00E 211 
8010 01 

OF.:A 
ORR 
ORR 
ORA 
ORR 
ORA 
ORR 
ORR 

8012 01 ORA 
8014 0:.1. ORR 
B016·01 ORA 
8018 01 
r-'liI-j A '-"1 .0....... 1;;.1 .... 

[iRA 
OF:: A 

B0:lC: 01 ORA 
Flnf 80:!.E 0:1 

fca '<;!i-ft~'B 020 02 
f2RZi-F'il't18021 04 

ORA 
"?-"?? 
?-:.:? 

fm-flla. B022 a8 PHP 
'-C-~~f 8£123: 10 BPL 
,S,/f-fS'79f125 40 RT I 

8026 80 '7-,o)? 

B027 80 
B028 80 ??? 
Bfi29 80 -,..,? 
Bf12B 83 
E~02C: 80 
802D 

E02F 
803£1 

80 
80 
80 
80 

8031 83 
8032 80 

80 
E:0J4 8e 
8035 80 
8036 Be 
BtC? 80 
B038 se 
8039 80 
B03A 80 
8038 S0 
B03e set 
B03[> 80 
B03E 80 
B£i3F S0 
8040 8e 
B041 se 

~. t-::-: . 
0' " ." 

. ., .-::- . ., 
'-;'-'''''1 .' " ." 

~,~,? 

?"?? 
??? 
.-.""#'"'"r: 
:' :" ! 

.-,.-.. -;. 
:' :" '! 

_B042.8.0 ).7-'7 

. ,- 6\V-' \ .... ,.".,,':) 

f'\C.-l ~04> • New ""Re\f (c;.o\c\ C:o,,+~c.~). 
"S\Q.hk L~b'ecl l''RO~ (.~eQ.~ 32*2) 

(;ji.: !<) 

(0:t.~ ::<) 

r 
P.Vioir:.(..., n(\ J .. 
.. '-" ~ '-:l'"'P J 

~9o-F89: 
i 

01 = 1/] b(4lfJ>(DjJ Og~~ .. s> liiN\f~s')_ t 1>. f 
0"2 :: RS-z.32. x "l..(6g50s), 410 ::~-z., f'J:/j .('~c(>S~ .. 
0"': f'"i~~/) f .... o{I~.~r 20S-MS:t. SS.lR J:sk z,/() 

'-(0 ;. .., {"..., . ..., .. 

B043 S0 ??? . io;~ b7J~ iiEF 00 BRK 
B044 80 ??? B3F0 .00 BRK 
8045 80 ??? B3:F1 00 BRK 
Ba46 80 ?..,? B1F200BRK 
8£147 80 ??? 93F100 SRK 
B048 S0 ?7? 83F4 00 BRK 
B049 80 ??? B3:F5 00. SRK 
B84A 80 ??? B3F6 00 BRK 
B048 se ??? B3F7 00 BRK 
B04C 80 ?..,? B1F800 BRK 
BB40 S0 ??? 83F9 00 BRK 

! 
B1F5 a0 
B1F6 80 
B1F7 S0 
B1F8 80 
81F9 80 
B1FA S9 
B1FB 80 
SlFC 80 
B:1FO 80 
81FE 80 
81F.F S0 

?'?? 

??? 
??? 

8200 00i3~:1-(-······· 

8201 00 
B202 00 
B203: 00 
8204 00 
8205 00 
B206 00 
8207 £10 

BRK 
SRK 
BRK 
BRK 
8RK 
BRK 
8RI< 

8208 00 EiRI< 
E209 210 BRi( 
B20A 00 BRt-:: 
8208 00 BRK 
B20(: 09 BRK 
B20£> 00 ERR: .. -_ ... ~. ... . ..... .."" .. -" -: " .. 

... 

1 ·~1 

B3:FA 00 BRK 
B3:FB 00 8RK 
B3FC 00 8RK 
B3:FO 0e· BRK 
B3FE 00 BRK 
B3:FF 00 BRK . 
B400 FF ??? 
9401 FF ?'?? 
B402 FF ??? 
B403 FF ??? 
B404 FF ??? 
B405 FF ??? 
B406 FF ??? 

. B407 FF ?"?? 
B408 FF .?~:? 
B409 FF ?'?? 

FF 

B7FS FF ?'f'?' 
B7F6 FF ??? B--e ........ .{ r.- FF '"I'"' '"I . 

~ :' :' -
B ........ ~I {ro FF ??? 
B7F9 FF 1'1'1· 
87FA FF ???: 
B71=8 FF ???: 

·B7FC FF ??? 
B7FD FF ?'?? : 
B7FE FF ?~I?' 

,'u·'·~+·-B"'7FF ·",.r,.o' ".~ J 

.····10· 
B7FF· FF ???: 



10; 
20; 
30; 
40 Q 
50 ... 

• 
.). 
I .. 

= $Fr=FF 
= $1=800 

RM1!Y!FM 

(512 byte sectors) 

60 
70 
80 
90 

.BYT 'Copyright eC) 1982 ' 

100 
110 
120 
130 * 
140 

.BYT 'Milwaukee Computers, Inc.' 

.BYT 13,10,'16235 W Ryerson Rd.' 

.BYT 13, l~,'New Berlin, WI 53151' 

.BYT 13,10,'414-784-2312',13,10,0 

.WOR Q,Q,G,Q,O,G,O,O,Q,Q,Q,Q 

.WOR Q,O,Q,Q,Q,Q,O,Q,Q,G!Q,Q 
= $Ft=1:'A 
.WOR $t:'7FA 

151Z' • WOR ROM1 
160 · !"JOR $r-=-7FD 

= $1=898 170 * 
180; I/O 
190 OIA 
200 ACIA2 
210 DPIA 
220 SSDA 
230 ACIA 

address constants~ 
-- $F884 

240 TI"IlEQ0 
250 TIMER1 
260 TIMER2 
270 TII'IlER 

_. $1:'882 
= $F88C 
= $F890 
= $F880 
-- $1=888 
= $F889 
= $;::'88A 
= $t:'88B 

280; Numeric constants: 
290 SYNC, = $B1 
300 HIPAGE = $F7 
31~ TRAXS = 160 
320 SECTR = 10 
330 STEPRT = 5 
340 HDSETL = 15 
350 MTRSTR = 1000 
360; Address constants: 
370 AFLAG = $2A 
380 BFLAG - $2B 
390 ATMOUT = $22 
400 BTMOUT - $26 
410 MTIME = $10 
420 TRACK = $3E 
430 CURDSK = $40 
440 CURTRK = $41 
450 CURSCT = $42 
460,CURB~R = $43 
470 TOGGLE = $53 
480; 
490 SPInS 
500 SYSi-'~T 
510 
520 
530 
540 
550 
560 SETTRK 
570 
580 SETSCT 

JrttP SYS!NT 
JMP ('$:=!:"FC) 

31V1!:.' CO!'·.IJ:\!T 
JMP CONSTA 
JMP CON"!EA 
JIVIP CONWRT 
Jl'tIP SETDSK 
STA CURTRK 
RTS 
S"'!"Q CURseT 

ql 
qJ 
ge 
At 
AU. 
"7 "A 1\1> 

y.ar 

(XC6852) 

(8253) 

SSDA'sy'rlc char 
Highest page of RA~ 
Tracks per disk 
Sectors ~er trac~ 
Stepper rate (ms) 
Head settle time (ms) 
Motor start time (ms) 

Motor A timeout flag 
Motor B timeout flag 

= 651~E: Pr:::SS" 



(~ 1.,z1 
521!' 
630 

:..~ .. ';) D:3';":, ·;··r:.':~ 'bb -7', , 
J~P DSI<W~'T Sq '. 

, 640 
650 
660 
670 
680 PRNREA 
590 
700 
7::'0 
720 
730 
740. 
75121 
760 
770. 
780 
79121 
800 
810 
820 
83~ZI 

840; 
85'Z: SYSJ:\I"" 
860; 
870 
880 
890 
900 
910 
920 
930 
94tl' 
950 
96il! 
970 
980 

·990 
1000 
1010 TWOSEC 
1 IZ: 2 IZl 
1121.3121 
; rZlLIZI 
1050; 
1 :Z'E '2' 
1 rZl7'Zl 
~ ;2'80 
10'3rZl 

JMP DSKINT »C 
JMP DSKSTR .JF 
JMP DSKSTP c.'l.. 
JMP PRNSTA C~ 
JMP PRNS'TA e, 
LDX #9' 'B RTS' 
...iMP ~RNWR; e.G 
J~P REIV'! I NT p, 
J!'r:P RE¥'STA )l+ 
JMP REMREA ])7 
5MP REMWRT )A 
:"DX #9 ~J) 
RTS 
LDX #9 E0 
RTS 
LDX #9 63 
RTS 
LDX #9 eb 
R""S 
~TMo CLKREA E4 
CLD 

LDA #':h01110100 
STA TIMER 
LDA #1. HH 110100 
STA TIMER 
LDA #13 
STA TIMER2 
LDA #$8tZl 
STA TI!Y!~R2 

LDA *to:. , ..... 
5T:::; .... !MERl 
LDq #121 
STA TIMER1 
LDX #40 
S""X $~ 1~jE. 
LDY #~(-:'-5 
JSR DELAY 
DEC ''$2fCt~i~ 
BN~ -::';OSEC 

LDY #Ill 
TYA 
JSR SETDSK 
STY DDIA+1 

1100 LDX #~01000100 
1110 STX D~:A 
1120 LDA ~1.0100 
1130 
11,40 
~. 151Zt 
' .. ~ E.IL' 

.. .; (lil 
- _. I ;:.. 

~ ~, S'D 
11 '3tZ: 
!201Zt 
1210 
1220 
1230 
1240 

STA D;:':A·: 
S-X D!JIA 
STY DPH':+3 
D::V 

S-;,( DOIA+2 
LDX #0 
5TX T!!Y!ERl 
I_DA #$80 
STA T!:V;ERl 
t:::! £. oPT!:,:./- I' A 

'. 
" .jl"\t S~fe,fR ; B3 

Configure 8253 timer 

Initialize dis~ cIR 

Select DDRR 

Select PA 
VCO off, drive=A 
Select DDRB 

P'},l c1 ut pl..lt !:5 

Selec:' PB 

MFM <Double density~ 



1291£' 
1300 

, 1310 
1320 
1330 
134121 
1350 
:'.3E,1I 
1371£' 
~t 381l! 
1390; 

STQ 
LDY 
STY 
LDA 
STA 
LDA 
STQ 
STX 

=>IA 
*~0100 
PIA+l 
#~.( 1101210000 
PIA 
*"0112100012'0 
PIA 
PIA+3 

140121 JSR REMINT 
1410 CONINT LDA #3 
1420 STA ACIA 
143121 LDA *"1121110101 
1~40 STA ACIA 
145121 CO~STA JSR MTRCHK 
1460 LDX #121 
1470 
1L;.80 
1490 
::.500 
1510 

LDY #0 
LDP. ACIA 
LSR q 
£ICC NOCHAR 
D~Y 

15,=:121 NOCHA~ TYA 
153Qt RTS 
:54121 CONREA ~DX 
155121 INCON JSR 
!5E,0 LDA 
157'£' LSR 
158tZl Bee 
1590 LDA 
16121121 RTS 
1610 OU"l'"CON STA 
1E·20 J",1P 
1630 CCNWRT LDX 
154121 STA 
165121 JSR 
1560 OUT LDA 

BIT 

#0 
I't!TRCHK 
ACIA 
A 
!NCON 
ACIA+l 

'!i.W! P. 
OUT 
#0 
$WJ.A 
MTRCHK 
~"0010 
ACIA 1670 

:.580 
16'30 

BEQ OUT 
LDA $.lF.iA 

t 7121121 , s""p, QCIA+l 
1710 ~TS 
1720 S~TDSK EOR TOGGLE 
1730 NOTAB STR CURDSK 
1740 EOR ~$r-~ 

1750 AND #"1211 
1760 ROR A 
1770 ROR A 
1780 qO~ R 
1790 ORA #~0100 
!800 S""A DO:A 
181e. RTS 
1820 S~"l'"B~~ 5TA CURB~~ 
1830 s~x CUqB~q+~ 

185e. 
186121 
187121 
1880 
18'3121 
1900 
1910 

DSK~EA 

REAO::P 

RTS 
JSR VALID 
JSR SEE"" 
LDA D?IA 
BPL READlo 
LOX CURse; 
SiX $e¢¢ 
---~-

--. 
Select PA 

PRIME 

Select ODRB 

A l! ·:·I.it put s 
Select. PB 
Initialize AeIA's 

ACIA reset 
8 bits, 1 ste.p, 116 

RDRF? 

TDRE? 

Is CURDSK valid? 
MCtve head t c. CURTRt< 



1 ~~~4v..~ "t~.~ 
1951Z1 LDY 

, :,9E,1Z1 JSR 
1971Z1 LDA 
1980 AND 
199 fZl STA 
212112'121 LDA 
2010 STA 
2'Z'2fZl L-DA 
20312t ST:~ 

204'.0 :_D,/ 
212150 LDX 
2060 STX 
2070 DISKIN LDA 
2080 BPL 
2090 LDA 
2100 LSR 
2110 BCC 
2120 LDA 
213121 STA 
i.~140 p .. !y 
2150 '-DX 
2160 '_DI=1 
2171lJ 8TA 
2180 I !'lY 
2190 ENE 
221210 DEC 
2210 BEQ 
2220 INC 
2230 JMP 
2240 ER~ LDX 
2250 STX 
2260 OFFVCO LDP 
2270- ORA 
2280 8TA 
2290 DEC 
2300 DEC 
2310 BNE 
2320 LDA 
233'21 STA 
2340 R:-S 
2350 t.JRERR LDX 
~::3E.0 q""'s 
2371Lt DSfI.WPT JSR 
2380 JSR 
23'30 LDA 
2400 AND 
24 10 B~Q 

2420 WRTIP LDA 
2430 BPL 
2440 LDX 
2450 , D~X 

2460 E{EQ 
247(Z1 ;_DA 
;;:~48'c. 3T A 
;:::: LL?IZi <3-;): 

2500 :SR 
;':::5112' -;-XP 

2520 PNE 
2530 WRIT;:: JS~ 

254121 TXA 
2550 B"!'::: 
256121 LDA 
__ ,I::"'7f7t STA 

ERR 
#1 
DELAY 
#~111111Z111 
DPIA 
DP!A 
#~ 1. 01Z11Z110! ! 
SSDA 
~i(. j. ellZ101~01IZl 
S8DP. 
~::Z1 
.:. .=, 
T!L.. 

$i£" ~..1. 
DPIA 
ERR 
SSDA 
A 
DISKIN 
SSDA+l 
{CURBl="R),Y 

#0 
SSDA+l 
(CURBFR),Y 

DISKIN 
$;;;i ?,.1 
OFFVCO 
CURBFR+l 
DISI-<IN 
#1 
~¢1J 
#~fZ1100 

DPIA 
DPIA 
CURBFR+l 
~¢rz, 

READ2W 
CURBFR+2 
CURBFR+l 

#~ I¢ 

VALID 
SEEI-\ 
DPIA 
#~1Z11Z110000lZ! 

WRE'RR 
DPIA 
WRTIP 
C:.JRSC'" 

WRITE 
#$'-D 
S~JRB~~·+ 1 
'~ffj) 
READ2\,) 

\.oJRERR 
SECTID 

WRERR 
#~101Zt01011 
S9.l'A 

.2 filS delay 

(El"fab!e VCO) 

Clear SSDA sync, Rx 

Enable SSDA sync, Rx 

RDA? 
No. Keep checking. 
Read 2 bytes at a time 

Read error status 

(VCO e.ff) 

Is ClJRDSI-< va 1 i d? 
Move head to CURTR~ 

Wt~ i t e pt",,:.t ect ? 
Check for index pulse 

Chanse buffer to $=DXX 
Set s.ec·-t. elf'" C'Cll}."(.!t; 

Get to sec~or #CURSC~ 



261£10 
251121 
262121 
·2530 
26LtlZ1 
255121 
266121 
2570 
2680 SCTDRR 

LDA #'1-11000001 
STA SSDA 
LD~ #'1-0001 
ORA DPIA+2 
STA DPIA+2 
LDY #2 
JSR DELAY 
L?~ ,'1-0010 
B.:. ~ SDA 

259121 BEQ ~C~DRA 
271210 ~DA #SYNC 
2710 
2720 
2730 

STA SSDA+l 
STA SSDA+l 
LDY #0 

2740 
2750 
2760 
2770 
2780 
27'30 
2800 
2810 
2820 

LDX #2 
DSKOUT LDA #'1-12112110 
TDRA BIT SSDA 

BEQ TDRA 

2830 

LDA (CURBFR),Y 
STA SSDA+l 
INY 
LDP (CURBFR),Y 
8TA 5SDA+l 
INY 
ErNE DSKOUT· 
DEX 
BEQ FINWRT 
INC CURBFR+l 
J~P DSKOUT 

284121 
2850 
2860 
2870 
2880 ' 
2890 FINWRT INY 
2'300 
,;;:9~.0 

2920 

2940 
2950 
2'360 
297121 
2980 
2'390 
3000 
3010 
3020 
3030 

...TSR DELAY 
JSR DLY30 
JSR DLY30 
JSR DLY20 
LDA #'t.U.111110 
AND DPIA+2 
STA D::'!A+2 
LDA #'1-112100112111 
SrA SSDA 
LDA #SY'\lC 
STA SSDA+l 
LDA CURBFR+2 
5TA CU~Er-~+l 

312140 SECT! D ' .... 0;.' *3 
305121 
31216121 
3070 
312180 
309121 
3100 
3110 
3120 
3130 
3140 

3150 
3170 
3180 
3190 
3200 
3210 
3220 
3230 

JSR DELAY 
LDA #'t.111110!1 
A\JD DPIA 
STA DP!A 
.JSR DLY30 
JSR DLY31Z! 
LOA #~'10001011 
5TA SSDA 
LDA #!~ 112100001 rZt 
S:P. 58DA 

R~AD~D LDP Dr-:P 
BPL IDERR 
LDA SSDA. 
LSR A 
BCe REP-DID 
LOA SSDA+l 
LDY SSDA+l 
CMP CURTRK 
BNE !DERR 

Select SSDA Tx Data 

Write EYlable 

.4 rns delay 

TDRA? 

(2 sync chars out) 

TORA? 

Write enable off 

!y,h i ~i t SSOA T>< 
SSDA SYYrC char 

EY,able veo 

Clear SSDA Sync, R>< 

~nable SSDA Sync, Rx 

I -
FIFO L:lfi ~ 

t..:'A SS-::bA+I 



· 32b'o, ., . [t~l-l DP IA 
3270' STA DP!A 
3280 LDA#~10001011 

3290 STA SSDA 
3300 RTS 
3310 IDERR LDX #9 
3320 BNE IDOFFV 
3330 VALID LDA ,CURDSK 
3340 CMP '2 
3350 8M! VALDSK 
3360 INVAL PLA 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3 L 90 
350121 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
361210 

PLA 
LDX #9 

VALDSK RTS 
DSKINT JSR VALIn 

LDA #~1ZI011 
STA SSDA 
LDA #~01011000 
STA SSDA+l 
LDA #~1.01000011 
STA SSDP. 
LDA #~111Z10 
8TA SSDA+l 
LDA ~~1!.1'Z10!Z11 011 
STp, SSDP. 
LDA :l:;:SYNC 
STA SSDA+l 
LDA CURDSK 
AND #~0001 
TAY 
LDA #0 
STA TRACX,Y 
JSR HOME 
JSR DSKRDY 
RTS 

36~0 HOME LDA ;;~00000100 
3620 ORA DP!A+2 
3630 STA DPIA+2 
3640 • JSR STEP 
3650 LDY #88 
3560 STY $.21~·1r.. 
367121 LDA #~111111Z111 
3580 AND DP!A+2 
3690 STA DPIA+2 
3700 NXSTEP JSR WAIT 
3710 ~DP ~~0010 

3720 BIT DOIA 
3730 BEQ WAI~ 
3740 JSR STEP 
3750 DEC $21 
376121 BNE NXSTEP 
3770 WAIT LDY #30 
3780 J~P DELAY 
3790 DSKSTR :s~ VALID 
3800 LDA CURDSK 
3810 
3820 
3830 
3840 
385121 
386121 
3870 
3880 
3890 

STA A:--I....PG 
LDP ~~1-01 iZl'1'001Zt0 
BIT DPIA+2 
BEG! START 
JM:! SELECT 

STARTB LOA #0 ..
STA BFLAG 
LOA #~10001Z1000 

! s CURD.S!-~ > 1 ? 

Remove sub addr from stack 

SSOA reset, select C2 

8 bits, 2 byte transfer 

Select C3 

2 syr,c chars. 

Select sync code register 
SSDA Syrlc char 

TRACK=Zero (Y=drive#) 

Step direction = in 
Take one step in 

Step direction = in 

Track zerc.? 

Step OIJt 

5 rns delay 



3r;:~2iZl S·: ;;;~-r r'~ .:! . .'-, 
\,. ... .- \ 1'"' DPIA+2 

3930 STA DP!A+2 S{4 
<::::::::-3940 LDA #MTRSTR/~ MCltclr start delay -'3950 STA $20 

3'350 MOT RON :"'DY #250 
3970 JSR DELAY 
3980 DEC $20 
3'3'30 BNE ~OTRON 
4000 SELECT LDP t~0010~000 Select 
401121 ORA P1A+2 
4020 8 T A DPIA+2 
403tZI RTS 
4040 DSI-<STP LOA #~11011111 
I.j.050 AND DPIA+2 
4050 • SiP DPIA+2 Deselect 
4{lJ70 JSR CLKREF-l 
408'Z\ LDA CURDS:~ 
4090 BNE TIMEB 
4100 LDX #-:' , '-' 

4110 STX AFLAG 
4120 BNE GETCU~ 
'+130 T!IYJEB LDX #7 
4140 STX BFLAG 
'+150 GETCU\ '_DY ¥1 
4160 PLA -t'; 
4170 PDe #$68 
418121 STP ATMOUT, X 
4190 DEX 
4200 PLA ~'J... 
4210 ADC #$01 -
4220 STA ATMOUT, X 
4230 DE>: 
4240 CLKBYT PLA "", 
'+250 ADC #0 
4260 STA ATMOUT, X 
4270 DEX 
4280 DEY 
4290 BPL CLKBYT 
4300 RTS 
4310 PRNSTA LDX #0 
4320 LDA PIA 
4330 LSR A 
4340 BCe PREADY 
4350 LDX #9 
4360 PREADY LDA *121 
4370 RiS 
438121 PRNWRT PHA 
43'30 BUSY lDA OIA 
441210 LSR A 
4410 BCS BUSY 
4420 PLA 
'+430 STA °IA+2 
4440 LDA #IZt 
1,;450 S-rA ;'>IA Pulse oA6 lClw fC/r' S"r"ROBE 
4 i rE..0 ~TSR !'-!t..:LL 
i..i,70 ' ..... r)c tr.~-::0:1. 000'Zt0!Zl 
448121 ,...~~ 

;:)~~ ~ ~ r.) 
14-490 LD>: ~0 

450121 RTS 
4510 REM!NT LDA #3 
4520 STA ACIA2 \ 
453121 LDA #~10110101 8 bi ts, 1 steIp, 116 
4540 STA AC~A2 
4550 REMSTA '_DX ~0 



-'!'z>S0 
• 451~0 

. ,4600 
4610 NOCYR2 
4620 
4630 REM REA 
4640 REMIN 
4650 
4660 
4(.70 
4680 
'~690 REW..JRT 
4700 REMOUT 
4710 OUTRE"'! 
4720 
4730 
4740 
4750 
4760 
477t'lJ SESX 
4780 
4790 
4800 
i:.810 
4820 
4830 ' 
4840 
4850 
4860 

LSR H 
BCC NoCHR2 
DEY 
TVA 
RTS 
LDX #0-
LDA AC·IA2 
LSRA 
BCC JREMIN 
LDA -Ae I A2+ 1 
'iTS 
LDX #0 
Pt-<~ 

LDA #,:0010 
BIT AClA2 
BEQ OUT REM 
PLA 
STA AClA2+1 
RTS 
LDA #1-l,110::'111 
AND DorA+2 
STA DP!A+2 
LDY CURDS!-< 
LDf.:: CURT~« 
CMP #80 
BM! SIDE 
SEC 
SSC #80 
TAX 

side 

4870 LDA #1-00010000 ~ 
4880 ORA DPlA+2 
4890 8TA DPlA+2 Bottom side 
4900 TXA 
'+910 S!DE 
4920 

PYA Save physical track # 
SEC 

4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 

5~30 
5140 
5150 
5160 
5170 
5180; 

SBC TRACK,V • Calculate track offset 
S7P. $30 
BEQ NOST:::P 
BPL STEPIN 
SEC 
LDA #0 
SBC $30 
STA $30 
~DA #i~l! 1111Z111 
AND DP!A+2 
STA DPIA+2 
BNE ALIGN 

STEoI~ LDA #~0100 
ORA DPIA+2 
8TA DPTA+2 

ALIG~ JSR STEP 
DEC $30 
BNE ALIGN 

NOS~Eo LD~ CURDS~ 

AND #100:', 
T~Y 

Pl_A 

STA TRACK,Y 
L:::rv #HDSETL *5 
JSR DELAY 

Invert result if (0 

(BraT.ch always) 

Get chysical track ~ 

Head settle delay 

5190; This rc.utiT.e checks fc.r a flc,ppy iTt CURDSK 
5200; by looking for a transition on INDEX 
5210: 



5:'40 LDX #$0A ..... , 
5250 STX $C'-:' _ ..... 

.. 5260 LDA DOIA 
5270 AND ~~ 1 IZt 01210 IZl 00 
5280 STA $50 Save state elf INDEX 
5291Z' D! S'.I:L.!-< LDC! DOlA 
531210 AND #~10000000 
5311Z! CMP$50 A-r,y chal'",ge" 
532~Zi B~,'t:' t>E"!"r.:-C"!" . 1'-. . _ I 

533!ll ~DY ~#1 

5340 JSR DELAY ~. . .::. ,,'5 
535121 DEC $51 
536Q1 BNE DlSl-<LK 
5370 DEC $C'-:' ...J ..... 

5380 BNE DISKU~ Wait 1/2 sec tCI give '-10 
5390 3M!:) INVAL NCI disk i r, drive 
540121 DETECT LDP DPIA 
5410 B~I DETECT Wait for lr,dex h,:,le 
5420 RTS 
5430 MTRCH~~ OHA 
544121 TVA 
5450 DHA 
5460 TXA 
547121 oHA 
5480 LDA DPIA+2 
5490 AND #~ 110001Z101Z1 
5500 BEQ NMTRON 
5510 JSR CLKREA 
5520 LDX #-:' ..... 
5531Z1 CKLOOP PLA -
5540 STA MTIME,X 
5550 DEX 
5560 BPL CKLOOP 
557121 LDX BFLAG 
558121 BEQ CHECI-<A 
559121 LDX #0 
561210 NEXTMB LDA BTMOUT, X 
5610 CMP MTIMS,X 
5620· BEQ COMPMB 
563121 BCS CHECKA 
5640 STOPB l..DA ~1-01111111 

5550 AND DPIA+2 
5E.61Z1 STA DPIA+2 
5E,70 ~_DA #tZl 
5680 5TA BFLAG 
5590 ~Tt11 P C"':ECKA 
571210 COMPMB INX 
5710 CPX #4 
5720 BNE NEXTMB 
5730 CHEC-{A LDX AFLAG 
5740 BEQ NMTRON 
575121 LDX '*0 
5760 NEX'MA LDA ATMOUT, >: 
577121 CIV!D IVITIME,X 
5780 BE['~ CO~1PlV10 

579i('1 :KS ~.':Yo;RO~,1 

58:,112': S-;Opp 1_DP :j±~11..11~ : 11111 
5B11Z! i.1ND DDJ.A+2 
5820 SiA DP!A+2 
5830- !_DA #0 
5840 STA AFLAG 
5850 N!'t!1'~ON oLA 
586121 TAX 
587121 DLA 



59~012' ~:'3 to 5910 COMP~A INX . 
5920 CDX #4 

'5930 BNE NEXTMA 
5940 BEQ NMTRON 
5950 CLKREA PLA 
5960 STA $~'::' ........ 
5970 PLA 
5980 S"'A ~""'-. -.: . .!.~ 

5390 LDA ~r.!ZllIZ'00000 
6000 5 T A T~~ER Latch t i rnel"~ #1 
E.010. LDA TI!vfERl LSBYI 
6020 SEC 
603 lZl SBC #1 
6040 TAX ,_-t~ 

6050 LDA TI l'f,ER 1 MSJ"f , 
6060 SBC #0 
6070 AND #$7F 
608121 STA $35 ott.' 
6090 LDA #1.1000121000 
610121 STA TIMER 
6110 ~DA '"l'"I~ER2 '-S~'i 1-
6120 5TA $35 "'" I ' 5130 '_D~ TIMER2 fW>J'I Z, 
6140 LSR A 
6150 5TA $37 -to 
6160 ROR $36 t' 617121 RO~ A 
6180 AND #~10000000 
6190 ORA $35 -#2... M\ -
62121121 TAY +:1,. 
6210 LDA $37 +0 I't\~ 
622121 EOR #$FF 
6230 AND #$3F 
6240 PHA ... 0 
6250 LDA $3E, +' L-':l. 
6260 EOR #$FF 
6270 PHA tI\\ 6280 TYA 't:t.. 
629121 EOR #$FF 
631210 PHA 

~, 6310 TXA t~ 
6320 EOR #$FF 
6330 :H-iA ~.-- - . _. 

6340 t.DA $33 
635'2.' '3HA 
6360 LDA $ -: .. :=, "" .... 
6370 PHA 
6380 LDX #lZl Clc·cl-i. stat '.15 

6390 RETRN RTS 
641210 ROMi I.DX #$FF 
6410 TXS 
642121 JSR SYSII\lT 
E.430 RST LDX #$00 
544 121 S'T>: AFLAG 
E.45'ZI S..,..X BrLAG 
£·":.E·0 MENU LDP LIST,X 
£.":'70 BEQ BOOT'JP 
6480 J ... ·o ;:;), OUTCCN 
6490 Il'\X 
6500 BNE MENU 
6510 BOO"'UP LDA #0 
6520 STA TOGGLE 
6530 JSR FBSl!B 



5560 
. 6570 

,6580 
65'30 
6600 
6510 
6620 LBOOT 
6530 
6640 
6650 NXTPlVI 
6650 
6670 
6680 
65'30 
6700 NODISK 
6710 
6720 
5730 
6740 
6750 FBSUB 
6750 
5770 
6780 
57'3IZt 
6800 
6810 LOADTR 
6820 
6830 
6840 
6850 
6860 
6870 LOAD 
6880 
68'30 
6900 
6910 
6'320 
6'330 
6'340 
6950 
5960 
5970 
6980 
6990 
7000 
7010 DLY20 
7020 
7030 DLY30 
7040 DLY18 
7050 D!_Y15 
7050 LIS; 
7070 
7080 
70'30 LIST;:: 
7112HZ' PA~A!"'S 

7~.10 

712121 
7l3!Zl CRLF 
7140 
7150 
7150 
7170 STEP 
7180 
7tQO\ 

LDA #1 
STA TOGGLE 
.JSR FBSUB 
TXA 
BEQ LBODT 
J!'t!P TEST 
LDX #$FF 
TXS. 
LDY ~~." 
LDA 'PARAMS, Y 
PHP. 
DEY 
BPL NXTPM 
JMP $D200 
LDA #1-00011111 
AND DPIA+2 
STA DP!A+2 
LDX #9 
RTS 
LDA #0 
:.rSR SETDSf-< 
JSR DSKSTR 
JS R DS!, I NT 
TXA 
:ENE NDDISK 
LDX #$Dl 
LDA #0 
JSR SETBFR 
JSR SETTRK 
LOA #1 
JSR SETSCT 
JSR DSKREA 
TXA 
BNE NOOISK 
LDX CURBFR+l 
INX 
INX 
LOA CURBFR 
JSR SETBFR 
INC CURSCT 
~OA CURSCT -
C~P ~SSCTR+l 

BNE LOAD 
LDX #0 
RTG 
NOP 
JMP DLY15 

(Addr of sec bootstrap) 

20 us time delay 

JSR NULL 30 us time delay 
CPY #0 18 us entry 
JMP NULL 15 us entry 
.BY'" 7,13,10,13,10 
.BYT 'Milwaukee Computers, Inc. 
• BYT If.'! 
.BY'" '>:est ',7,0 
.WOR $00~0,$0200,SBIOS,$0200 
.WOR $F7FB,T~AKS,SECTR,$0200 
.WO~ $0001,S0001, $0000, SECTR,S0200 
LDA #13 . 
JSR CUTCON 
l.DA #10 
JMP OUTCON 
LOA ~"-00001IZl00 
ORA OPIA+2 
c:r'!"o no T Q.::' 

1\ 



722121 LDY #STEPRT*5 ,~ . ' 7230 DELAY L.DX :t=3B 
.7240 TIME DEX 
7250 BNE ';IME 
7260 EOR $F!=,X 
727f,/), DEY 
7280 BNE DELAY 
7;::90 NULL RTS 
7300 BY;::HSX PHA l 
7310 L.SR q 
732tZt LSR A 
7330 LSR A 
7340 LSR A 
7350 JSR NYBBLE 
7360 PLA 
7370 AND #$IZ\F 
7380 NYBBLE CLC 
73'30 ADC #$30 
740.0 CMP #$3A 
7410 BCC NUM 
7420 ADC #6 
7430 NUM 3M:> OUTCON 
7441{) ZERO LDA #'1-01211 QI 
7450 BIT DPIA 
7460 BNE NULL 
7470. LDA #8 
7481l' JSR OUTCON 
7490 "\ LOA #'Z 
7501l' JMP OUTCON 
7511l' TEST LOX ~Il' -

7520 OUTES" lDA LIST2,X 
'. 7530 BEQ CMD 

7540 JSR OUTCON 
7550 INX 
756121 BNE OUTEST 
7570 C!YID JSR INCON 
7580 AND #'1-1l'11l'11111 
75'30 CMP #'A 
7600 BNE CONT1 
7610 JSR OUT CON 
7620 LDA #'1-1l'1001l'101{) 

7530 STA DPIA+2 
7640 8TA DPIA 
7E-50 BNE C"'1D 
76E-0 CONT1 CMP #'B 
7670 BNE CONT2 
7680 JSR OUTCm~ 
7590 LDA #i<.10000000 
771l'0 STA DPIA+2 
7710 LDA #'1-001l'1l'0100 
7720 8TA DPIA 
773fl! B\;E CMD 
7740 CON:2 CMO #'5 
7750 BN£ CONT3 
7760 JSR OUT CON 
7771?: LOA :;'::~1.001 iZ'0~Z101?: 

7781Z1 O'~A DPIA+2 
7790 5 T A DPIA+2 
7800 BNE CMD 
7811l' CONT3 C!Y'P #'D 
7820 BNE CONT4 
7830 JSR OUT CON 
7840 LDA #'V-11011111 
7950' AND DPIQ+2 



78'80 CONT4 C"·,p #'1; 
• 7830 BNE CONT5 13 

7900 JSR OUTCON 
'7910 JSR HOME 
7920 JSR ZERO 
7930 ~NE CMD 
7940 CONT5 CMP =1*'0 
7950 B~E CONT6 
7960 JSR EUTCON 
7970 ~DA ~1.11111011 
7980 AND DPIA+2 
7990 INOUT S:A DPIA+2 
801£'1£' JSR STEP 
8010 JSR ZERO 
8020 BCMD JMP CMD 
8030 CONT6 CMP #' I 
8040 BNE CONT7 
8050 JSR OUT CON 

·8060 LDA '#-:'<'0100 
8070 ORA DPIA+;~ 

8080 BNE INOUT 
8090 CONT7 CMP #'P 
8100 BNE CONTS 
8110 PULSE LDA DPIA 
812121 BMI PULSE 
8130 EDGE LDA DPlA 
8140 BPL EDGE 
8150 LDA #'* 
8160 JSR OUTCON 
8170 JMP ClY!D ..... 
8180 CONT8 CMP #'W 
8190 ENE CONT9 
8200 LDA DPIA 
8210 ASL A 
8220 PSL PI 
8230 BMl NWP 
8240 LDA #'Y 
8250 BNE WPROT 
8260 NWP LDA #'N 
8270 WPROT .JSR OUT CON 
8280 JPCMD JMP CMD 
8290 CONT9 CMP #'E 
8300 ENE CONT10 
8310 JMP ($FFFC) 
8320 CONT10 CMP #'M 
8330 BEQ lY!E:vlTST 
8340; , Q' cc·mroarld sets SSDA t c, serld QI.lt zerc·s 
8350; f':tt,,\ 1 !v1!-1-

I " rk. adJ t..!strner,t 
8360 CMP #'Q 
8370 BNE JPCMD 
8380 JSR OUT CON 
8390 LDA ~~<'01 QIIZt01 00 
8400 STP DorA 
841 'z, L.DH ~1.~Z'00·ZI!Z,011Z' 

842'Z, SiA DPIP,+2 Set tel Cl~1 

f3 L~ 3:21 LDA :;:$0B 
8440 8TH $F890 
8-' .. 50 LDA ~$5C 
846121 5TH $F891 
8470 LDA ~$4B 
8480 STA $FB90 
8490 LDA #$0E 
8500 8TA $F891 
Fl511Z! LDA #·:tSB 



8540 STR $F891 . t,:! \ 11 
• 8550 t..DA #$81 

8560 STQ $F890 
'8570 JMP CMD 
8580 MEMTST JSR CRLF 
8590 MLOOP LDA #7 
8600 .,rSR OU:rCON 
8510 LDA #'* 
8620 JSR tJUTCON 
8530 :..nx -#0 
8640 L.DY *fZ1 
8550 Z PGI-J STY 0~X 
8660 INY 
867f!) !NX 
8680 BNE ZPGt-J 
8690 ZPGR TYA 
8700 CMP 0,X 
8710 BEQ NZPERR 
8720 JS~ ERRZPG 
8730 NZP~RR INY 
8740 !NX 
8750 BNE ZPGR 
8760 INY 
8770 BNE ZPGW 
8780 STX $7E LOW ADDRESS BYTE 
8790 ~\lX 

8800 STX $7F HIGH ADDRESS BYTE 
8810 TAX 
8820 HIMEM STA ($7E),Y 
8830 DEX ~ 

8840 TXA 
8850 INY 
8860 BNE HIlV1EM 
8870 L.DA #HIPAGE 
8880 C~D '!t7t:' 
8890 BED READM 
8900 TXP 
8910 INC $7F 
8920 BNE HIME!'tl 
8930 READM STY $7F 
8940 NXTDG INC $7F 
8950 CHKBYT TXA 
896121 C¥P ($7E),Y 
8970 BEQ NlY'ERR 
8980 ,""TS~ 'Y!'=:'YIERR 
8990 NMERR DEX 
'3000 I 1\'''1 
9010 BNE CHKBYT 
9020 LDA :l;YIPAGE 
'3030 CMP $7'= 
9040 BNE NXTPG 
9050 LDA *1 ' ... 
'3060 STA $7F 
9070 D'::X 
9080 7XA 
909121 m~E !-i I "'1 ElY! 
'3 J. 0.'2' H'=r'j --\.. .. !¥'~[~O~{ 

91::.0 ERRZ:iG CDR 0,X 
'3120 :SR BY2l-lEX 
9130 LDA #' , 
9140 JSR OUTCO"4 
9150 LDA #0 
9160 .:rSR BY21-!SX 
9170 TXA 

--,==e",.=_~~c"-",",_.,,,-,C7 =- --~-------- ~.~,,--.-------"-"-------"-"-"."--



'3i "3Ql L.DA #32 
92i~0 JM!=) OUTCo~ 1 ' 
ge10 J'r1EMERR EOR ($7E),Y 

"'9220 JSR BY2HEX 
'322:;0 LDA #' , 
9240 JSR OUT CON 
9250 LDA $7F 
9250 JSR BY2HEX 
'3270 TYA t 
328'21 J~P '-SUBH 



6F ?~t.? 

73 B\iS 
·-1:'--:'-: 

0' ••• ' 

Rr:;c: 
PLR 

-
B07[) 

#67 

E;0~39 20 .JSF~ 4J:2Ei 
E;[i~3C: 29 At,~[) #20 
80eE 31 AND·(lS)IY 
E;010 3:8 SEC: 
Ea3i1 3:2 ,::~,.::: 

8012 29JSR 69~D 
5015 6C JMP (6177) 
E;0:1.S 75 A[)[: 6[::.: i< 
801Ft 65 R()C: 65 
E:01C: 
B01F 

20 ,JSR 
6[J 

E:025 73: ?'?? 
E;026 2[: r't'T -r 

O..i ! 

6E RCIR 

6F4J: 
7570 

4920 
2E6J: 

802C 8D ORA 3108 

8035 20 JSP 7952 
8038 65 ADC 7:;: 
B0JA 73 ?'?? 
E;03:B 6F ??? 
BBJe 6E ROR 5220 

E:(i49 72 ,-::;,::,,~, 

804Ft 6C JM? (SE6S) 
E~04[) 2C BIT 57~0 
8050 49 EC~F.: #2~ 

8054 31 AND (:S);Y 
8056 31 AND (0D);Y 
8058 8Ft ASL .!i 
E;059 3:4 ~?~'--;:I 

E:05fi 3:1 At,~C' 
805e 2D AND 
E~[15F 3:4, ?"7-'? 
E~060 2D Ar~[:: ~~ ::.:> -'-"-", 

. 
- 8063: :U AND C~'2:;; 'r' 

Ei065 0Li OF.:A 000A 
8(168 FF 
B069 FF 
806A. FF 
806B FF 
E:fi6[: FF 
B06[:; OFF 
8fi6E FF 
B06F FF 
8070 FF 
8fi71 FF 
·8072 FF 
E:0'73: FF 
Bf174 FF 
E:075 FF 
8076 FF 
8~)77 FF 
8078 FF 

?~'~I 

?'?? 

?.o;::? 

?~,? 
·'-i~t·-, 
:." :."':' 

9079 FF ??? 
807Ft FF 
8078 FF 
8(17(: FF 
807[> FF 
B07E FF 
807F FF 
Bti80 FF 
80~31 FF 
E(i82 FF 
80:33: FF 
8084 FF 
B085 FF 
E(186 FF 
Ea~f:37 FF 

--:'-'·-1 
" " .' 

~,':-t'-, 
0' .' .. ' 

'-1'-r'-~ 
" .' .' 

E:0E9 FF .:~--::,.:: 

80E:R FF ~;,?~t 

808B FF ??? 
E:08C: FF- ?o?,? 
Besr> FF ·7·7---? 
B08E FF ??? 
B(i8F FF ??? 
B090 FF o?~.? 

B091 FF ??? 
B092 FF ."?~, .. ? 
B0:?3: FF ~tff? 

8094 FF ??? 
8€195 FF ~t~.~"? 

'E~096 FF ?'?'~' 
(l<}*=8~j97 

I 

..... -" 
B09'7 'FF O~'~f? 

Sllli.!. 8098 4C JNF Feff Sn,NT 

sySHL"T809B 6C JNF (FFFC) 
S(i9E 4C Jl"lP F96B CoN rm 
80A1 4C' Jr'tP r:)'7'5 CC~s/A 
80A4 4C ,.TNP .f::/CS cc fJ~~!'l 
8(1R7 4C .jl"'lP-F35S'co~wR.T 
80AA 4C Jr1P -FDn£) Sfll>s ~ 

IS'C'~1J" r,(:"··-.T1 uS .-'TH- A....i.. I, _A., 
I c.1''''''c·)Hl.. 0 .:ii, ~C",,,,,, .... 

S0AF 60 RTS 
~;nS(1 80B0 .85 5TA 4Z"Ct-tR.SC.T 

80B2 6e F.:TS 
B0B3: 4C .J~lP F-:?BE S"~,2,f~ 
B086 4C .J~iP r:::'C5l>s~e.t A 
B0B9 4C JMP ~;:5~s~~~i 
B08(: 4C" .JMP FB!i"))SKII/T 
8(iBF 4C J~tP F:i7'E:lls KS~ 
8f1C2 4C Jl"!P FE:&E:.l>s /;:57t' 

Bf1C5 4C J~lP F:iC:) Pf.~S'TfI 
·8{}C8 4C J~lP fBE9'ff: ~5TA 

~ B~~B A'l.. I~',~, ~Aq (R..f.Jgl.4 :tJl.r' _ _ 1t 

i Bfier> 60 RTS 
BeCE 4C ,HlP --F8F6 ft<.Nw{q' 
B0£d 4C .J~lP Fe1! R~M I~T 
BfiD4 4C .J~lPFC..i:B f:E Ji1S"J1l 
BfiD7 4C ,HlP F~.ZBREf'J\~ 
81-}DA 4C J~lP F:::...; ~~ M w~T 

~>~IiJi 8fiD(J A2 LD>:: #:'9 "'f*rll N( 
~. B0DF 69 PTS 
:L4s~8f1E0 A2 LD:=< -#-&5 C1fF1../!JZ 
1 80E2 60 RTS 
1'1Sf!.Rf-480E3: A2 

RTS : BfiE5 60 
£.t$R~1Il1B0E6 A2 LD>~ 
! 80E8 69 RT5 

~OfH .. 'lJc: 
-- ! 

sys-/Nr80EC D8 CLD 
BeEr) Ft9 L[::A #74 
SfiEF 8D STA F::i3'!, TIJ.lJf./l. J 

B0F2 AS LDA 484 I 

B0F4 8D STR i="5'S8TIM£.~ I 
B0F7 AS LDA -#0D· ! 

B0F9 8D STR FC;CFt fIM'i.R~ 
B0F(: AS LDA 480 I 

8fiFE 8D STR rOOf! i7Mt.A:~ 
819:1. A9 LDA #02. 
8:1.03: 8£1 SiR .$'::C1-9 (lMEf.. f 
E;106 
BiB.S 
p·t C;R ......... _ ...... 



B:l1E BC 
E!121 A2 
B123: SE 
B126 AS 
B128 BD 
E:i2B 8E 
B12E 8C 
8131 88 
B132 8e 
813:5 8D 
B13:8 Ae 

B182 88 DElr' 

• 





~:1.u·c.:..;·E3:AF liS Lt>A #20 
B3:B1 0D QRA Fl;:3E 
83:84 80 STA FE:8E 
83:B7 60 RTS 

~!> ~.,';E3:88 AS LDA#DF . 
B3:BA 2D AND F88E 
E3:8D 8D 5tA F8;3E 
BJC0 20 JSR FD27 
B3:CJ AS LDA 40 
B3:C5 D0 8NE B3:CD 
B3:C7 A2 Lr»~ ,#03 
B3:C9 S6 ST}~ 5[: 
B3:CB D0 BNE 
B3:CD A2 L[)~< 
B3:CF 86 ST}~ 
BJD1 A0 LD'T' 
B3:Dl 68 PLA 
BJD4 69 A[/C 
8lD6 95 STA 

83:D9 68 PLA 

~~., 
,,!,,!,,~t = 

SC! 
#(11 

#68 
54.1 ::.:: 

B3:DA 69 FiDC #01 
83:t:.C 95 STA 54 .. ~< 
B3:DE CA DEX 
BlDF68 PLA 
BlE0 69 FiDC #0~3 
B"{'E? CaS r.,:""', A C'l.:l.. ",' _" .. .ii" -" "_ ~ •. (: 

B3:E4 CA DE::·{· 
BlES 88 DE'r! 

83:E6 10 EPL E3:DF 
BlES 69 RTS 

<'F.~ B2E9 A2 LD:'~ #00 
B2EB AD LDA F8:34 
BlEE 4A LSR .R 
83:EF 90 BCC 8JF3: 
BJF1 A2 LD}{ #09 
BJF3: A9 LDA #00 
B3:F5 60 RTS 

r'~Nw~B3:F6 48 PHA 
83:F7 AD LDA F884 
BlFA 4A LSR . A 
BlFB B0 BCS BJF7 
B3:FO 68 PLA 
B3:FE aD STA F886 
B401 A9 Le'A #00 
B401: 80 STA F884 
8406 20 JSRFE69 
B40.9 AS Lr>A #40 
840B SD, STA F884 

(K)*=B40E 

_ ... ~~::t 

I ~:i~ ~~ ~~~ #e0 
;~'(.l\\u.t1 B411 A9 LDR #03 
i B41l SD STA F882 
I B416 A9 LDA #85 
! B418 80 5TA F882 
iRI(.~LJTf. B418 A2 LD::-{ #00 
, B'+1D" Fie 'r·.I! '*;-',-:. ..,. " L.V! '!r'::h:J 

B41F AD LDA FE;82 
, B422 4A LS~: .F! 

B42l 90 BeC B426 
B425 88 DE!r' 
B426 98 T'T'R 

, 8427 60 RTS 
i RHJlR:ifl 8428 ft2 LD?~ #00 

842Ft AD LDA' F882 
B420 4Ft LSR .R 

, 842E 90 BCC B42A 
I 8430 AD LDR Fa83: 
i B432 60 RTS 
'1 R~r",(,VPJB434 A2 LD}':: #00 

B436 48 PHA 
B437 ftS LDR '#02 
B439 2C BIT FB82 
B43C F0 BEQ B437 
B43E 6S"PLA 

'B43F 80 STA F882 
B442 68 RTS 

S~~J:. 8443: AS LDA #EF 
B445 2D RND F88E 
B448 80 5TFt F88E 
B44B A4 LD't 40 
B44D ft5 LDA 41 
B44F (:9 eMP t50 
8451 20 BMI B460 
B452 28 SEC 
B454 ES SSC #50 
B456 Aft TA>~ 
B457 R9 LDA't1G 
8459 eD ORA.F88E 
B45C SD STA'F88E 
B45F 8A·TXFt: 
B460 48PHA ' 
B461 3:8 SEC" 
84 ""1 FO cE'''' 0'-'-·- ., b, J . .J'\"'- c·.;.i,;;,t: .. :r' 

B465 85 STA 15 
B467 Fe BEQ B488 
B469 18 BPLB47C 
B46B lS,SEC 

_B46C AS LDA #0.f1 
.. ~' .. -p-"" 

.::i{·;~···~, ~'.' ~ 
,:;,.".-, -"." '''-. 

", ..,.~)..~' ..... 

B46EE5 sse 15 
. B470 85 5TA 15 

8472 AS LOA iFB 
B474 20 AND F88E 
B477,8D STA F88E 
B47ft D0 8NE B484 
B47(: A9 L[>A #04 
B47E 0.D ORA F~:8E 
B48;1. SO STA F88E 
8484 20 JSR FE50 
B487 C6 DEC 15 

, B489 00 BNE B484 
B4SB A5 LDA 40 
B48D 2S'AND 401 
B48Fft8 TAY 
849068 PLA 
8491 99 STA 003E .. ''; 
8494 A0 LOY #4B 
B496 2e JSR FE5F 

,::J>sM.b'r B499 A2 LDX IFF 
B49B 86 ST;~ 51 
B49D'A2 LDX #05 
B49F 86 STX 52 
84A1 AD LDA F8SC 
B4A4 29 AND #80 
B4A6 85 STR 50 
B4A8 AD LDFt Fa8C 
B4RB 29 AND 180 
B4AD C5 CMP S0 
B4.AF De BNE E4 C1 
84B1 A0 LDY #0i 
84B3: 20 JSR FE5F . 
8486 C6 DEC 51 . '. " 

, B4B8 00 BNE B4A8 
B4BA C6 DEC 52 
B4BC De ENE B4AS 
B4BE 4C JMP FBiA 
B4C1 AD LDFt FEise 
B4C4 l0 EMI B4C1 
B4C6 60 RTS 

f-\TtkflKB4C7 48 PHA' ';' , . 
B4C8 98 TYA 

. B4C9 48 FHR·' '" 
, , B4Cft 8A TKFt : :;' 

B4CB 48 FHA 
B4CC AD LDA FSSE 
B4CF 29 AND' tce .'. 
B4Di Fe BEQ BS1R 
B4D3: 20 JSR.FD27 

(K):if=B4D6,.' :- "-i,; :;:' ; . ,":' . 



,.,:: 
E:4D6 
E~4[)8 

E:4[)9 
.B4[)B 
84[)(: 
84[)E 
t;4E0 

~":, .. ~ 
·-rt CO 
95 
eft 
10 
c:.. .Ole 
Fe 

PLA 
STP 

B4E2 R2 L[}~':; #00 
. E:4E4 B5 
E~4E6 [:s5 
B4E8 F0 
EAER Be 
84£(: 119 

8513: 8D 

C~1P :1.0.: :::~ 
BE';! "E;4FE; 
BC:S 

#7F 

STR 
8516 AS L[)R 
8518 !35 STR 5C: 
E:5:lA 68 
B5iB RA 
E; 5:1. C: 6:;: 
E; 5:1. [:: A:3 
E~5iE 68 
E;51F 6e 
E520 E8 
E:521 E0 
8523: De 
8525 Fe 

<:: I../< Pol- 1\ !=: I:: ',"7 ,. ~, 
T'j ....... t~} c~, 

E;528 85 
852ft 68 
852B 85 
B52[> Ft9 
E~52F 8D 

_E~5::2 Ftr) 

...... : .-. 
r'LH 

PLA 
F.:T5 
It~::< 

BNE 8506 
BEG! E;51A 
PLA 
STR 02 
PLA 
STA 6:' 
LIlA 
5TA 

85::5 3:8 SEC 
8536 E9 SE:C #0:1. 
E:538' AA TR}:: 
8539 AD LDFi F:;::39 
B53:C ESt SBC #00 
B53:E' 29 At~[) #7F 
B540 85 5TA 05 
B542 . AS L[jft #;=~;.3 
8544 8t) STA F8;38 
8547 AD LDA F88A 
854ft 85 STR 06 
854(: AD LDA F8:;;A 
854F 4A LSR . H 
8550 85 5TA 0?' 
B552 66 F.:[f~: ~36 
B554 6A ~:(iF.: . A 
8555 29 AND #:::~3 
B5'57 05 fJM~A 0S 
8559 A8 TR!r' 
E~55R AS Lr:q=t 07 
855(: 49 ECn~ #FF 
E~55E 2:3 Rf-lI) #J.F 
8560 4:3 FHR 
8561 
8563: 
8565 
B566 

AS LDA 06 
49 EOR #FF 
48 FHA 
98 TltA 

F~ .C"_., "'_'-. -} •• , 4"9 r- ~-. ~ _ n : C i_it .. :: 

8569 48 PHA 
B56Ft 8A T::·:;A 
856B 49 EOF.: 

#FF 

B56D 48 PHA 
B56E AS LDA 0:: 
8570 48 
857:1 AS 
B573: 4::; 

85A7 9A TXS 
85AB A0 LDIT' 

N.x7PM 85AA B9 LDA 
85At> . 4S PHA 
B5AE 88 [)E'r~ 

85AF 1a 8PL B58Ft 
B581 4C .JMP D200 
85B4 AS L[:IA #:1.F 
!=;::-_,~"t:. ?D o.t.lr·.' .... - .. -.... _ .j".; .... _ nr,_" r-;:;;:;t:. 

B5B9 8t) STA FE;8E 
B5BC Ft2 LD::'~ #09 
B58E 6e RTS 
E;5BF AS· L[:'A #0~) 
B5C1 20 .JSR F9AD 
E:5C:4 20 

20 85C7 
E5CA 8A 
85CB [:;0 
85J:D A2 

.JSR 

.JSF.: 
r::'::Fi 
BNE 
LD::< 

FB1F 

85B4 

BC"._'.',,-:F . H-~ I r A '" - -_ _ ":' ... 1) 1ttlli 
BSC'i 20 
85D4 20 
S5[::7 AS 
E~5[)9 20 

20 
8A 
[>e 
A6 
ES 
EB 
AS 

85DF 
85E0 
B5E2 
B5E4 
B5E5 
B5E6 

JSR F9BE 
.JSR F8R[) 

...TSR 

BNE 85B4 
LDX 44 
IN}~ 
HD{ 
LDA 4:: . 

B5ES 20 J~R F~~~ .., w ............ 

B5EB E6 INC 42 
85ED 
B5EF 

. B5F1 
85F3: 

_B5F5 

AS L(.\f\ 42 
C9 CMP #0B 
De BNE B5DC 
A2 Lr)::·~ ~0e 
60 RTS 

•. -........ --"#_-.., --'<;-~ ... ~- ..• ........., .. 



~L.'{1.:'O -B5F6 EA 
B5F7 4C 

1>). 'Y~e B5FA 20 
85FD C0 

--

B5FF 4C JMP FE69 
B602 07 '??? . 
p. ~~~ 0D ~fta n~fta wOtJ,.!.. !.J!'" .. n 1!1L·~+-~n 

B606 0A flSL .R 
B607 4D EOR 6C69 
B68A 77 ?7'? 
B6es 61 flOC (75,X) 
860D 6B ??? 
B60E 65 ROC 65 
B610 -20 JSR 6F43 
8613 6D flDC 7570 
8616 74 ??? 
B617 65 RDC 72 
B619 73 ??? 
B61A 2C BIT 4920 
B61D 6E RCiR '"ar- .~-:. ,eo 0':;· 
B ... ·-.0 1;0, 20 JSR 2020 
B623: 89 BRK 
B624 3E ROL 6554., ::.:: 
B627 ~...,. 

I ..) ??? 
B628 74 ,.,r-, ".. 

:":- '! 

B629- ~'0 If. JSR 0007 
862C 80 BRK 
B62D 80 BRI<~ 
B62E e0 SRK 
B62F 02 ",,..,1"'\ 

'! :- : 

8638 98 TYA 
B631 FS SED 
B632 00 BRK 
B633 02 ??? 
B634 FS SED 
B635 F7 ?~,? 

B636 AC LD!r' '#00 
8633 eA RSL . R 
..,i:: ...... ":_{o i71P t!J;r!( ;iT t;.i ~ ,.,,1",,·, 

863A 80 BRK 
8638 212 ?'?? . 
B63C 01 ORA (00;X) 
B63E 01 ORA (00}X) 
B640 00 BRK 
B641 a0 BRK 
B642 8A RSL .Ft 
8642 80 SRK 
8644 00 BRK 
B645'02 ??? 

(K)*=B646 

1 S"T!f 
I 

i 
i 

.' .-t ...... . .., ... 
B646 AS LDR #0[; 
8648 20 ·JSR F994 
864B AS LOA #08 
8640 4C JMP F994 
8650 A9 LDA #08 
B65~ 0D ORA F88E 
8655 SD STA F8::;E 
B653 29 AND #F? 
865ft SO STR F88E 
B65D A9 LD'l' #19 
B65F A2 LD>~ #215 
B661 CA DEX 
8662 D0 BNE B661 
B664 55 EOR FF}X 
8666 3S DEll' 
B667 £>0 BNE B6SF 
8669 60 RTS 
866ft 48 PHA 
B668 4A LSR .R 
B66(: 4A LSR . Ft 
B,.,.O 4R I r-R A be J..~, ••• 

B66E 4"A LSR . 8' 
B66F 20 JSR FE75 
B672 68 PLA 
B673: 29 AND-10F 
B675 18 CLC . 
B676 69 ADC 130 
B.::...,o C'Q C"'P .... ~.;:; \..If 0 . ." J, 1't_OSI 

B67ft 90 Bec B67E 
867t 69 ADC 406 
B67E 4C JM? F994 
B681 R9 LDA 102 
BGS3: 2C BITFBSC 
B686 De BNE B669 
8683 A9 LDA 4f1:3 
B68ft 20 JSR -F994 
B6SD ftS LDA #58 
868F 4C JMP F994 
B692 R2 LDX·4f00 
8694 BD LDA:FE24~X 
B697 Fe BEQ:B69F 
B699- 28 JSR~F994 
B6ge ES INX;: 
B69D De BNE:·B694 
B69F 2e JSR·F987 
B6A2 2S ArID, t5F 
B6A4 C9 CM?, #4:1. 
8GArS De SNE. B635 

_B6AS .20 .. J~.R_.F994 
. '. -;.. .. -. " .. ~-. 

. ; 

I 

I : 

-S6AS' A9 LOA 444 
E6AD 3D 5TA F8SE 
86B0 8D .STA F38-C 
E6B3.De aNE B69F 
B6B5 CS.CI'1P 142 
B6B7Da·BNE B6eB 
S6B9-20 JSR FS+94 
.BGBC -ft9LDA#S0 
B6BE 80 STA FSSE 
B6C1 ftS LDA 134 
B6C3: SO STA FS8C 
B6C6Da·BNE B69F 
B6CS C9-CI'1P IS3 
BGCA De-BNE BGD9 
B6CC 29 JSR F994 
B6CF RS LOA 120 
B6Lfi0D ORA F88E 
B6D4 80 STR F88E 
B6D7·D0 BNE B69F 
B6D9 C9 el'1? 444 
B6DB D0 SNE BGES 
86DD 29 JSR F994 
B6E0 ftS LDR IDF 
B6E2 21> AND FSSE 
B6ES 80 STFt F8SE 
B6ES 4C JM? FE9F 

·BGEB C9 CMP 448 
B6ED 00 SNE B6FA 
B6EF 20 JSR F994 
B6F2 20 JSR FB51 
B6F5 20 JSR FEB! 
86FS-De BNE B69F 
B6Fft (:9 eM? 14F 
B6FC De BNE B7:1.2 
B6FE 20 JSR F994 

- B791 ft9 LOA tFB 
B703: 20 AND F8SE 
B706 SO STA F88E 
B709 2e JSR FE50 
B70(: 20 JSR fEB1 
B70F 4C JM?-FE9F 
B712 C9 eMP :149;; 
B714 De BNE·B720 
B716 20 JSR F9.94 
B719 ft9 LDAt-:e4: 
B71B 0D ORAF8sE.··' 
B7:l.E 00 ENE: B706· -
8720 C9 CI't? 450 
B722 De SNE 8736-
B724 AD LDA -FSSC--

<t:K:>*~B727 . .: ~:' . " . 
_ .,' a:l '=' _ ;.; 
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UTILi: 
INITDISK.CODE 3 15-JuY"I-B2 
BOOTER.CODE 3 4-Dec-80 
SYSTEM. LINKER 26 27-J.:m-Bl 
SYSTEM. LIBRARY 20 10-JI.m-82 
SYSTEM. ASSMBLER 46 2-Dec-B0 
6500.0PCODES 2 20-Dec-7B 
6500. ERRORS 7 23-Sep-B0 
6502. INFO. TEXT 4 31-Aug-79 
SETUP. CODE 27 10-Feb-81 
SCREENTEST.CODE 13 4-JI_m·-Bl 
ORIENTER.CODE 12 10-Feb-81 
YALOE.CODE 12 2-Dec-B0 
PATCH. CODE 34 3-Nov-B1 
COPYDUPDIR.CODE 3 2-Dec-B0 
MARKDUPDIR.CODE 4 2-Dec-B0 
DISKSIZE.CODE 3 3-Dec-B0 
RS-232.CODE 4 10-Jt.m-B2 
REALTIME. TEXT 4 10-JI.m--B2 
REALTIME. CODE 2 10-JI.m-B2 
LIBRARY. CODE 13 5-Jt.m--Bl 
DECODE. CODE 2B 5-M':H""'-B 1 
COMPRESS. CODE 10 3-Dec·-B0 
XREF.CODE 29 3-Dec-B0 
RECOVER. CODE B 5-Dec·-B0 
SCREENOPS.CODE 13 1-Apr-Bl 
ADM3A. GOTO. TEXT 4 10-JI.m-B2 
ADM3A.MISCINFO 1 14-JI.m-Bi.:: 
ADM3A. GOTO. CODE 3 11-Ju}')-82 
H1500. GOTO. TEXT 4 10-JI_m-82 
H1500.IVlISCINFO 1 10-Jl.m-8i.:: 
H1500.GOTO.CODE 3 1 i-JI.m-B2 
ADDS. GOTO. TEXT 4 10-JI . .m-82 
ADDS. GOTO. CODE 3 11-.Jr.m-B2 
ADDS.MISCINFO 1 10-Jt.m-8i.:: 
H1421. MISCINFO 1 l1-Jun-B2 
H19.MISCINFO 1 14-JuY"I-8;::: 
VT52.MISCINFO 1 14-·Jun-8;:: 
TV950.GOTO.TEXT 4 7-Sep-82 
TV950.GOTO.CODE 3 7-Sep-B2 
TV950.MISCINFO 1 7-Sep-B2 
SETUP. INFO. TEXT 6 7-Sep-82 
41/41 files(listed/in-dir}, 377 blocks used, 13 unused, 13 in largest 



WORKlZll : 
SYSTEM. PASCAL 11213 27-Sep-82 
SYSTEM.INTERP 3121 27-Sep'-82 
SYSTEM.MISCINFO 1 10-Ju1"I-82 
SYSTEM. FILER 33 19-0ct·-81 
SYSTEM. EDITOR 49 31Z1-J a1"1-81 
BOOTER.CODE 3 4-·Dec-81Z1 
INITDISK.CODE 3 31Z1-Jul-82 
COPIER. CODE 3 14-Jl.m···82 
SYSTEM. COMPILER 94 14-l't'iay-81 
SYSTEM. LIBRARY 2121 llZ1-Jl.m--8~~ 

NO 121 8-Jarr'-83 
PRINTER 1 21Z1-Mal'~ .... -a3 
12/12 files(listed/in-dir), 3.ll-E, blocks used, 44 unused, 44 in largest 
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