Milwaukee Computers Inc.

16235 W. Ryerson Road, New Berlin, WI 53151 « (414) 784-2312

TECHNICAL DESCRIPTION

MC-1000 SERIES COMPUTER SYSTEMS

Processor : 6502
Reset : On power up. Manual switch also provided.
Clock : 1 MHz
Bus : Internal. Expansion port provided.
Power : +5 volts. + 12 volts for disk drives only.
MEMORY
RAM : 64K utilizing 64K x 1 dynamic RAMS
63, 488 bytes usable.
ROM : 1896 bytes devoted to bootstrapping, SBIOS, and diagnostics.
Memory map : Address (hex) Function
0000 - F7FF 63,488 bytes RAM
F800 - F87F 128 bytes expansion bus
F880 - F897 24 bytes system 1/0
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)
: 15,625 characters/sec. (FM)
31,250 characters/sec. (MFM)

Data transfer rate

Data per disk Model Format
102.4 K bytes MC-100, MC-1100 Single sided, 40 tracks, FM
204.8 K bytes MC-200, MC-1200 Single sided, 40 tracks MFM

409.6 K bytes
819.2 K bytes

MC-300, MC-1300
MC-400, MC-1400

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 series
computer is to make copies of the disks. Obtain any 5-1/4 inch
scoft sectored disks (double density disks are recommended for
the MC-120@ and MC-13@0Q, and dcuble density - double sided disks
for the MC-140Q0). After following the power—-up procedure, the p—
System promptline should appear on the terminal. Type "x'. The
following should appear on the screen (your responses are shown
after the question marks, and commerts are shown in angle
brackets). After each resporse, type a carriage return:

Execute what file ? initdisk

(At this point, remove the disk labeled 'ROOT1' from the disk
drive and replace it with a blank disk.)

Uriitriumber (4 or T) ? 4
Starting track number ? @

Ernding track rnumber ? (Your response depends orn which model
ycu have; see below)

Dome initializing.
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MODEL Erding track# Approx. time
MC-1@@ and MC-110@ 33 15 sec.
MC-20@ and MC-120@ 39 15 sec.
MC-30@ and MC-13@@ 79 3% sec.
MC-40@ and MC-1402 159 72 sec.
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After the disk is initialized, the system promptline should
appear. Type 'f' for Fliler. When the Filer promptline appears,
type 't for Mransfer. The Filer prompts 'Transfer what file ?
'. I1f you have a single drive system, type "#4:, ¥#43' 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 cccasionally prompt you to excharnge disks when
necessary.

1f you wish to be able to bootstrap the new disk, you must
use the 'bocter! utility. Q(uit the Filer, then type 'x'. In
response to 'Execute what file ?', type 'booter’. On a dual drive
system, copy the boctstrap from unit 4 to unit 8. On a single
drive system, specify from unit 4 to unit 4. The program will ask
you to exchange disks if rnecessary.



POWER-UP PROCEDURE

(1) Turn on the terminal. Some time may be required for
the termiral to warm up, depernding on model {(ricte that on

some terminals, yocu must press a key on the keyboard at this
point or the system will not bootstrap).

(2) Place a bootstrap diskette (such as the supplied
disk labeled "BDOT1") intoc 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 6@ seconds, the UCSD p-System welcaome
message should appear on the terminal. Refer to the UCSD p-
System Users Marual for further information on the coperating
system software.

TEST MODE

The test mcde of the MC-120@ series computers is entered
by simply turning on the power (or pressing the reset button)
wher: there are nca disks in the drives. There are several
single key commands available ivn the test mcde:

A — Turns on drive A motcr and designates drive A as the
current drive.

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

N

S - Selects designated drive.

D - Deselects designated drive.

H - Homes drive head to track zero.

0 - Steps drive head cone step cut (tcward track zerco).

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

P - Prints a "#' for each index pulse when this key is
held downi (provided your terminal has auto-repeat).

W - If disk is write protected, prints "Y', if rot
prints "N'.

M - Performs a thorough memory test. The test takes
about 8.5 minutes, and thern recycles, printing a "*' on the
terminal for each cycle. If arn error cccurs, a hexadecimal
error pattern and address will be displayed on the conscle.
If any error occcurs, contact Milwaukee Caomputers.

E - Exits test mcde (same effect as pressing the reset
switch).



SOFTWARE

The standard p-Bystem software is discussed in the supplied

manuals. This section deals with programs written and supplied by
Milwaukee Computers, Irnc.

The INITDISK utility allows you to initialize a disk, ar 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 uhitriumber of the disk drive containing the blank disk
(beware of accidentally destroying already created system disks).
Unit 4 is drive A (the left harnd drive), and unit 5 is drive B
(the right hand drive). The track rariges for different MC-1000

series computers are listed in the unpacking and setup procedures
in this manual.

The RE-232 utility is intended tc be used whern the hardware
specifications of your RS-232 compatible device will rnot allow
using an 8 bit data ward with 1 stop bit (for example, parity may
be required), or when a baud rate of 75 or 15@ is required. To
achieve a baud rate of 75 or 13@, set the baud rate select switch
toe 322 baud or 6@@ baud, respectively, and use the RS-232 utility
to divide the effective baud rate by 4. Ncte that a UNITCLEAR on
the RS5-232 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 rnumber from 1 to 32000 and the
program will report the time required to count from 1 up to the
specified value. Erter zerc to ernd the program.

Compatibility: Milwaukee Computers MC-10@2 series computers
are, of course, completely scoftware compatible with each cther arnd
with other computers using the UCSD p-System. Disks internded for
the MC-130@ can alsc be read on the MC-1400. MC-1402 disks carn be
read on the MC-13@Q, provided rno important information is recorded
onn the bottom side of the disk (blcck number greater than 789).

In order to transfer files betweeri other MC-100Q series computers,
the serial port (REMOUT: and REMIN: under the p-System) may be
used.

Note: A text file is irncluded with the supplied scftware
called 'SETUP. INFO, TEXT' which may help you to configure the
system for your terminal.

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

MC-10@, MC-110@
MC-2@@, MC-120e
MC-30@, MC-1300
MC-40@, MC-140@

- 194 (195 blocks)
- 383 (392 blocks)
789 (79Q@ blocks)
- 1589 (159@ blocks)

868996
t



Milwaukee Computers MC-1202@ Series Computers

Physical Memcry Map
Address (hex)
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e@2d - F7FF 62K RAM (Random Access Memory)

Faaa - FB7F 128 bytes expansion 1/0

Fasa - rFas1 6852 ACIA for first RS-232 (terminal)

F8Bz - FBA3 6852 ACIA for second RS-232 (remcte)

F8s4 - FB87 €821 PIA for Centronics parallel port

F888 - FBBE 8253 Timer for disk motor delay and real time clock
Faac - FaaF 6821 PIR for disk controller

F89%@ - F831 6852 S8DA for disk I1/0

Fa9z - Fa937 urnused I/0 addresses

F898 - FFFF 1,836 bytes EPROM (for bootstrap, SEIOS, and test)

Logical Memory Map

Qe — @2SF lerc page memcry reserved for SBIOS use

eeed - @@7F Reserved for use by 6502 assembled routines in RAM
2282 — Q@FF lero page memcry used by cperating system

dlaa - Q1IFF 65@¢2 stack

dead address of p-System Interpreter

aeoa - F7F93 RAM dedicated ta p-System

F7FA e502 NMI vector points to this lccation

F7FD 6502 IRD vector points to this location

Fa38 Address of ROM-based SRIOS

FFFA 6S@2 NMI jump vector

FFFC 6522 Reset jump vector (poirnts to ROM bootstrap)
FFFE 6oz IRQ jump vector

Configuration of Parallel Peorrt PIA

A side B side

PA@ I Busy PR@ O Data @
PAl I Ackrnowledge™ PR1 0O Data 1
PAZ 1 Paper PRZ 0O Data &
PA3 1 Select PEE O Data 3
PA4 1 Fault® PE4 0O Data 4
PAS O PRS O Data S
PAE 0O Strobe™ PE6E 0O Data 6
PA7 0O Prime PE7 O Data 7

Notes: The "I" or "O" starnds for Input cor Dutput.
The ~ symbcl dernctes regative logic.

Timer @ of the 8253 pragrammable interval timer is
currently unused. It has a 25@ KHz input and may be used
for any purpose desired.



RS=232 (Terminal)

Pincuts for 1/0 Board

2nd RS-232 (Remote)

Parallel Port

Expansion Port

1.
2.
3.
4.
5.
6.
7.
a.
9.
1@.
11.
12.
13.
14,
15.
16.
17.
18.
19.
2a.
21.
2.
23.
24.

25.

GND
Rx
Tx
CTs
RTS
+SV
GND
+5V
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

data
data

~

~

Note

The ~ symbol denotes

negative logic.

1.

3.

17.
18.
19.
2.
cl.
ee.
23.
24,
23.

GND
Tx data
Rx data
RT8"
cTS™
NC
GND
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
+5V
NC
NC
NC
NC
NC

1.

2.

3.

4.

Se

6.

7.

8.

9.
1@.
11.
1e.
13.
14.
15.
16.
17.
18.
19.
2Q.
21.
ce.
23.
24.
235,
c6.
27.
8.
29.
3a.
31.
32.
33.
34.
35.
36.

STROBE"
D@

D1

D2

D3

D4

DS

D6

D7
ACK"
BUSY
PAPER
SELECT
NC

NC

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
PRIME"
FAULT™
NC

NC

NC

GND

1.

2.

GND
NMI~
IRG™
Bus Eriable
R/W

a2 CLK
GND
Data Dir.
pa

D1

D2

D3

D4

DS

D6

D7

NC

alr,]

Al

A2

A3

A4

AS

A6

NC



BACK OF WC-1000 SeRIES

DIAGRAM A’

POWER
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OFF
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EXPANSION O
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12 RMiMEM
2@ :
2@y § (512 byte sectors)
42 @ = $FFFF
T = $FRgQ
e . BYT '"Copyright (L) 138z *
7& LBYT YMilwaukee Computers, Ine.?
aa LBYT 13,192,7 16235 W Ryersaorn Rd.?
3 -BYT 13,12,"New Berlin, WI S3151°
199 LBYT 13,19,74146-784-23127,13,10,Q
1i@ LWOR ,0,0,0,0,06,0,0,0,G,0,0
129 LWorR ,0,06,2,6,60,0,6,0,6.0,0
130 * = $FF=AQ
142 . WOR $%7FA
15 - WOR ROMY
162 . WOR $77FD
17a *» = $FA3A
1823 I/0 address constants:
13¢ 2IA = $F8f4
222 ACIAZ = $-8&z
212 DPIA = $FBBC
22@ S5DhA = $FE9IQ (XCeas2)
232 RACIA = $FB8872
240 TIMERR = 47888 -
S5 TIMER1 = $FB@2
CEQ TIMERZ = $FB8A
272 TIMER = $<RBE {BZED)
2823 Numeric constants:
29@ BYNC . = 3R} 88DA “sync char
202 HIPAGE = $F7 Highest nage of RAM
212 TRAKS = 1&@ Tracks per disk
222 SECTR = i@ Sectaors nser track
33@ STEPRT = & Stepper rate (ms)
34@ HDSETL = 15 Head =ettle time (ms)
252 MTRSTR = 1200 Motor start time (ms)
262; Addresse constants: :
372 AFLAG = %2R Motor A timecut flac
8@ BELAE = $2R Moteor B timecut flao
382 ATMOUT = $2&
4@ BTMOUT = $26
41@ MTIME = 410
42@ TRACHY = $ZE
430 CURDSHK = %40
44Q CURTRH = $41
45@ CURSCT = $4¢
460 .CUREFR = $43
47@ TDGGLE = %53
480,
439 SEIDE Jvp gysinT 98 |
sep SYSH_T Ivp ($7=FC) 9B ESRZ PEREZT
Sie M2 CONINT 9B
S2@ JmE CONSTR  A)
S30 JMD CONRER AW
S54@ IMP CONWRT A7
o5@ Jmp SETDEK AA
56@ SETTRK STA CURTRK AD
s7@ RTS
=Eaa SGETOCT oTA CURSST X
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59%
7@
7.l
z@
732
74Q
Fa=1
7&Q
77
- 783
73@
aaa
ala
aza
B30
8423
252 SYSINT
86a;
87a
88a
852
32Q
21Q
32@
330
LD
35@
FED
97@
382
-F3a
120a
1212 TWOSEC
lzza
12z
LR
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Jmp
Jmp
JmMp
Jmp
Jmp
Jmp
LDX
RTS
Mo
™o
Jvp
IMP
Jmo
_DX
RTS
LDX
RTS
LDX
RTS
LDX
RTS
Imo

CLD

DR
STA
.DA
5TA
LDA
5TA
LDA
ETA
'.DR
8Ta
LDA

o
Do

LDX
5TX
LDY
TSR
DEC

BNZ

LDY
TYR
JER

fole Y
oA

DX

5T

LDA

[anderad
=

27X
oTY
DZY
=TY
TR
DY
L':j'f'\‘l
DX
57X
DA
5TH

oT L

DUERIR Be T
REDEILN ) B ® .

DSKW3RT 89
DSKINT BC
DSKSTR BF
DSKSTP C2
PRNSTR ¢%
PRNSTA €2
49 <B
&‘RNNRT CE
REMINT D)

REMSTA D4

REMREA D7
REMWRT pa -
£3 P2

%9 E®
#9 E3

#9 E6
cekren  E9

#A21112109

TIMER

#AI1QLID122
TIMER

#132
TIMERE
#4802
TIMERZ

#Z

TIMZRI

#Z

TIMER1
#47

$28 $=74B
W5 25
DELAY

$27 2> 4B
TWOSEC

HiE
SETDSHK

DRIA+L
RAQLDC 10D

. DRIA

HAQ LD

DIIA+!

DRIA

DRIA+3

DEIO+Z
DRIG+Z
F
DRIA+S
#2
TIMERL

+682 s

TIMERI 7
PThw: o 7

AN

~.

T JME SerBfR g,

Configure BESE timer

initialize disk DIA

Select DDRA

Select PA
VCO off, drive=Q
Select DDRE

bl - 4 - -
=a L COLT DTSR

Selech RH

MFEYM (Douizle dernsityk

LDA HFEQ
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Laay

1549
155a
1SEQ
1572
1Dan
1592
LEQA
1612
1622
1632
1642
1652
1660
1672
iE82
169@
172
171@
17e@
1728
1742
17Sh
1760
1772
178@
1792
18R
1&8le

1879

1632
LERLR
185@
18eR
187@

igae

1832
19@2
131@

CONINT

CONBTA

NOCMAR

CONRESRQ
INCCN

OUTCON

CONWRT

ouT

QSLN? s

5TX

214

£%0100
PIA+1

#1111 002020

Y RIA

BAD 1 QQQ202
RIA
.ﬁIQ+3

binee

PIA+3

REMINT

w3

ACIA
#41Q110121
RCIA

! MTRCHY,

Edr

g 1x,]
v BCIA

fa)

NOCHAR

#2
MTRCHK
ACIA

A

. INCON

ACIA+I

wiF 4R
ouT

#0

B 1A
MTRCHK
HAQR12
RCIA
ouT
$1F1A

i ACIA+1

TOBGLE
CURDSH
$eET
£%Q1

2 A

A
R
BUAL DD

» DRIA

CURBSS

.
 CURBEFR+L
¢ CURB=R+Z

VALID
SEEM
DRIA
READIB
CURBCT
$2200

—r<

Select PR

PRIME

Select DDRE

Al cutputs
S5elect PR

Inmitialize ACIA'Ss

ACIA reset

8 bits, 1 stop, /1&

RDRF?

TDRE?

Is CURDEM valid?

Move head to

S€ELID

CURTRM

v
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SRCR

2340
2350
236
227
o282
2220
c4QQ
41
c42@
L3R
C440
2435

Z246@
Z470
48
LR

SRR

DISKIN

ERR

arrFvCco

WRERR

DEMWRT

WRTIP

WRITE

ERR

#1

DELAY
BALIL11101L
DPIA

DRIA
HAIQPQL1DL

ERR

SSDA

A

DISKIN
SSDA+!
{CURBER), Y

#
55DE+1
(CUREFR), Y

DISKIN
$22 p4
OFFVCD
CUREFR+1
TSKIN
#1
$2T PP
#4D 120
DOIA
DPIA
CUREFR+

. $EDo o

READZW
CURBFR+Z
CUREFR+1
251D

VALID

! SEEM

DPIA
#%422122222

! WRERR
} DPIA

WRTID
CJURECT

) WRITE
Y #ETD

CURBF R+

WRESR
B1Q0001011
S5p8

.= ms delay

(Erable VCO)
Clear SSDA syne, R

Enable SSDAR sync, Rx

RDA?

No. Heep checkinc.
Read 2 bytes at a time
Read error status

(VCD of ) .

Is CURDSM valid?
Move head to TURTRH

Write orotect?
Check for incex pulice

Charce buffer to $5DHX
ciourt
#OURGCT

zector

to sector

et
Get

Reset 55DA Tx
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ZE1@
2e2@
26320
ZE4Q
DES@
ZEER
ZE7Q
ZE8D
2509
27
=710
c7en

273
e 1 W

274Q
2752
S7ER
=772
2789
=730
c82¢@
z812
c8c@
Z83a
R4
ZBTQ
2862
SB72
c88¢@
2829
=220
2252
2922
2220
2949
=950
2962
2370
2382
&332
2@z
Zo1@
2229
2R3
204
QT
S2ed
@72
2082
229
1@
2119
2120
Z13a

S48

i
il

Sy @~ o
LRSS RS RN LS RS

LU i S S

]

21
22@

'

) ?l [#S ) O I oS I 6 I SN I 6N I BY

nw
W
=

)

SCTDRA

DSHOUT
TDRA

FINWRT

RZADTD

#411920@%
55DA
#%00Q001
DPRIA+Z
DRIA+Z

M
#Z

DELRAY

HAQD1D

©SDR
SCTDRA
#EYNC
58D6+1
58DA+1
B
32
#AQDRLD
SSDA
TDRA
(CUREFR),Y
88DA+1

(CUREFR), Y
5SDA+!

DSKOUT

FINWRT
CUREFR+1
DSKOUT

DELRY
LYZ@
DLY32
DLYEZ
H#AR11ii1lied
DRIA+Z
DRIA+S
HALIPQDIR1Y
55DA
£EYNC
S5DA+1
CURBFR+Z
CURBFR+1

#3
DELAY
#AL1111@Ll
DBIA

DPIA

DLYZ@
DLYZ2
#llooaiall
S8DhA

#U1 QRN 12
855DA
jeRahga
IDERR
S5DA .
o]
READID
S5DA+1
SEDA+1
CURTRM
IDERR

Select SSDA Tx Data FIFO DA g3
<1

Write Erable

.4 ms delay

TDRA?

(2 sync chars out)

TDRA?

krite enable aff

Irhibit 55DA Tx
58DA syrnc char

Enable VCO

Ciear S5SDR Sync,

Trable 53DA Sync,

[. LDx #0%
TPV DA HPY

SIS —

Rx

Rx

SR SSDA4)

=

-~



Iged . . 0O%A DPIA
7R ' 5TR DPIA
3

=28a LDR #$%120Q1@13i
‘3290 574 55DA
2202 RTS
2210 IDERR LDX #93
332 BNE IDOFFV
2232 VALID LDA CURDSK
3341 Cmp @2 Ie CURDSK » 1 7
2253 EMI VALDSK
IJED INVAL PLP
2270 PLA Remove sub addr from stack
=388 LDX #5

3330 VALDSK RTS
S4@@ DSKINT JER vVALI

Z41@ LDA ##42@11

3420 STA S5DA S5DAR recet, select CZ
242@ LDR #4121 1@29 '
344 STA S55DA+1 8 bits, & byte trarsfer
24350 LDA #A2iDQd211

4602 STR 85DA Select C3 ,
3478 DA #%ligd '
3489 STA S55DA+1 2 sywc chars.

L9 LDA &#%ip@2idiy

ISR STRA Z5DA Select sync code register
2T1i@ LDR #EYNC S5DA Sync char

33z 5TA 55DA+1

SSZ@ LDA CURDEK

2940@ AND #%D2Q1

225@ TAY -

362 LDA #02

3572 8TA TRACK,Y TRACK=Zerc (Y=drive#)
o8 JBR HOME

3538@ JSR DSKRDY

620 RTS

SELR HOME LDR #AZQZ22D120Q

3629 ORA DRIAR+Z

2630 5TA DRIA+Z Step direction = in
364Q ¢ J3R STER Take corie step in

265@ DY #88

366@ sTY sz lc

ZET7Q LDA #x111110211

2682 AND DRIQ+Z

ZED@ 8Ta DRIA+E Step direction = in
S72@ NXETER JER WRIT

STiW DA HADDLD

3722 EIT DRIA Track zera?

2722 BEQ WRIT

2742 J5R STER tern ot

2752 DEC %21

3760 BNE NXSTER

3772 WAIT LDY B3D & ms delay

2782 JMP DELAY

2772@ DEY5TR F5R vALID

z8@a I_.DA CURDSH

21D BNZ 3TRRTH

Z8za 5T AFLEC

Z8Z2 LDE #4011 222@28

2849 BIT DRIA+Z

z8sa EZQ START BIT DPIA+~
2862 JMD SELECT BNE  SeLecT
287@ STARTE LDA #2 '
2882 STA EBFLAG

3832 LDA #410000090Q



il
STER £

2330
3342
Sasa
3260
297@
398@
393

4229 ¢

LA1@
LATG
LA20
49412
LHQ50
4260
LT

4982

5]
3
:L‘:

MOTRON

4090

4112
411@
413@

4130
4147
415@
416eR
437Q
4180
419
42QQ
L2ID
4220
L4230
424
4250
42602
{7@
4281
429@
430@
4210
4320
423
4349
4350
4362
LITD
4382
4353¢
442
44619
4420
L4307
L4
LT
L4
Lely 7T
4482
L4530
4529
431@
4‘”@

S53@
454@
4A5SR

TIMER

GETCLH

CLKRBRYT

PRNSTA

PREADY

PRNWRT
BUSY

REMINT

REMSTA

G

- BT

LDA
5TA

DY

JER
DEC
ENE

LDA |

ORA
&Th
RTS
.DA
aND
87TA
JER
LDA
ENE
DX
87X
BNE
LDX
STX
oy

=
17 e

RADC
STA

UFIA+Z
DPIA+Z &P -~
#MTRSTR/?&F’ Mctor start cdelay <::ffffé-___”
ke
#”5@
DELA
20
MOTRON
#Q21 AT Select
PIQ+Z
DPIf+2

FAild11111
DRIA+Z
DRIA+Z Deselect
CLHKREA
CURDSBH
TIMER
#3
AFLAR
GETCILLK
#7
BFLRG
1

43
#HE$EL
ATWOUT, X

DEX .

PLA
fAbC
57TA
DEX
PLA
ADC
8SThR
D=X
DEY
BPL
RTS
LDX
L.DA
LBR
BRCC
DX
LDA
R7TB
PHA
DA
LS8R
BECS
PLA
87A
DA
aTa
JS5R
[ alal
574
LDX
RTS
[ wial
85TA
DA
57A
DX

X1
HEQ 1
ATMOUT, X

1

41
#Q
ATMOUT, X

CLHEYT

#Q

pPIA

a
PREADY
#3

HiA

PIA
A
RUBY

DIA+Z

£

RrIA Pulse PRE low for STRORE
NL’;.»_

Bl 2RQ@Rnd

2R

R

#3

ACIPE X

#%10110101 8 bits, ! stop, /16 ,
ACIAZ

#0



NOCHRE

REMRER
REMIN

REMWRT
REMOUT
BQUTREM

iLSR
BCC
DEY
TYA
RTS
DX
LDA
LSR
BCC
DA
RTS
DX
PHA
LDA
BIT
BEQ
pLA
57A
RTS
LDA
AND
87TA
LDY
DR
Crp
EvI
SEC
SEC
TAX
LDA
CRA
ET

TXA
pHA
SEC
SRC
g7
BEQ
BRL
SeC
LDA
SRC
57A
bR
AND
8TR
BNE

© LDA

ORrRA
5TA
JSR
DEC
ENE
LDA
AND

-
MOCHRZ

#Y
RCIAZ

A
fremIn '
ACIQZ+1

£

RADDLD
RCIAZ
DUTREM

ACIAZ+1

UL
DRIA+Z
DRIA+Z
CURDSK
CURTR¥
#am

SIDE

Top side

#8@

BUPD2 1 2D2D -
DRIA+Z
DRIA+Z Bottom side

Save physical track #

TRACH, Y ‘Calculate track offzet

) $3R

NOSTEP
STEDRIN
#QA

£330
+22
#H11111218
DRIA+E
DRIA+Z
ALIGN
#7012Q
DPIA+2
DPIA+Z
STED
£32Q
ALIGN
CURDSH
H%D

Invert result if (2

{Brarnch always)

TAY -

DA
5TA
Loy
JER

GCet nhysical

TRACK, Y
#$HDSETL*5

DELAY Head =settle delay .

This routine checks for a floppy irn CURDEK
by looking for a tramsiticorn oo INDEX



5240
Sz5

5261
5270
5280
270
S309
=210
S22

iy
wd Sl

SI4Q
D250
o360
o370
o38n
S33@
S4Q2
T419
S420
S430
S44
D45
S4EQ
5477
S480
=437
SEa0
SZin

5s2

SS3D

DETECT

MTRCHK

CKL2OP

SS42

SSSa
Soed
SE7@
ooae
S59a
o602
oei@

Se2R

S620
SE42
SESQ
SEEQ
SET7Q
SEZ@
SEe20
ST
S710
o722
5730
o742
575@
=760
=77
=782
=799
Sae
=a1ie
Seze
5832
S84@
ST
S8602
S87@e

NEXTME

STOPE

COmMpME

CHECXA

NEXTMO

NMTRON D

 #400

$o2

DAIA

#% 12020222
kI

} DPIA

#%1 0020220
50
beTecT

#1

* DELAY
T $51

DISKLM
o2
DISKLK
INVAL

) DPIR

DETECT

DPIA+E
#11000000

3 NMTRON

CLKREA
#3
MTIME, X
CKLDOOP
BFLAG

CHECKA
#@

\ BRTMOUT, X

MTIME, X
COMPME

» CHECKA

401111111
DPIA+Z
DRIA+2

#0

) BFLAG

C=ECKA

#4
NEXTMB
AFLAG

! NMTRON

20
ATMOUT, ¥
MTIMS, X

& COompPme

MMTRON
#AIRILI11
DRIA+Z
DFIA+Z

#D

AFLAG

Save state of INDEX

Arny change?

Wait 1/&8 sec to cive
Mo disk in drive

Wait for index hole



llb, RT3

. =237 COMDMA INX

5320 COX #4
=33@ ENE NEXTMA
5940 EEQ NMTRON
=95@ CLKREA PLA
5960 STA $3=
=970 =10
=580 sTA B33
=33 DA HAPEA2DD
e 57TA TINVER Latch timer #1
210 L DA TIMZR: LSEY|
6222 SEC
€037 " SEC #19
6040 TAX X
6050 LDA TIMERI MSBY |
EQED SEC #@
E072 AND #&7F ‘
£282 STA 35 4%
@3 DA #%4122Q2020
6£12@ STA TIMER
E110 DA TIMERZ VSENZ
1@ 5TA 436 1
6130 DA TIMERE mcBY 2
€14 LER A
£150 5TA 37 10
6162 ROR %36 +|
6172 ROR A
61802 AND #%120222Q@
£19@ DRA %35 42 M\ -
6202 TAY 42
sz LDA $37 40 M-
g2z EQOR #$FF
£230 AND #$37
624 rep 40
£25@ LDA $36 +1 L2
E26Q E0OR #4$°F
gz7@ PHR
6280 VA 2 M\
£290 E0R #$CF
£32Q DHA
6310 TXA +3 b
6320 EOR #$FF
£330 24A —
£342 DR $33
R nHA
6362 LDA $32
£37@ puA
€382 LDX #@ Clock status

6392 RETRN RTS
642 ROM: 1.DX #3$FF

641Q TXS

842@ J8R SYSINT
E430 RST LDX #4207
E447 85TX AFLAG
E45@ 57X TFLAS
e4€@ MENY Lpbp LIBT, X
ELTD BED 2OOTUR
&482 J5R CUTCLCN
£429 INX

e32@ BNE MENU
€519 BODOTUR LDAR #Q
eSSz STA TOGGLE

£53@ JSR FERESUR



6552 LDA #1

6572 STRA TOGGLE

6582 JSR FESUE

6532 XA

6@ BEQ LEOOT

E51@ Jp TEGT

662@ LEOOT LDX %$FF

€630 TXS .

EE40 Loy s

BESQ NXTPW DA PARAMS, Y

66602 RHA

GETQ DEY

6682 EFL NXTPM

8692 JMP &Dza@ (Rddyr of sec bootsirap)
€722 NODISK LDA #%2@@i1iit:

c71@ AND DRIA+Z

E72Q STR DRIA+Z

£730 LDX #35

e742 RTS

675@ FBSUER LDA #0

E762 J8R SETDSK

£770 JER DB4STR

678 JSR DSXINT

87932 TXR

€822 ENE NODISK

£81@ LOADTR LDX #&$D1

&6za LDA #@

683@ JE8R SETEFR

6840 JSR SETTRK

6852 LDA #1 =
€8c@ J5R SETSCT

£87@ LOAD J8R DSKRERA

£88@ TXA

6832 ENE NODISH

&322 LDX CUREFR+1

£312 - INX

&322 INX

6932 LDA CUREFR

6340 JSR SETRFR

6950 INC CURBCT

83&2 DA CURSCT -

e37@ CiD #GTCTR+1

€382 ENE LCARD

839¢ LDX #@

722 RTS

7@1@ DLYZD NQP 2@ us time delay
7oz JMP DLY1S

703@ DLYZ@ ISR NULL 20 us time delay
7¢4@ DLY1& CPY #2 18 us entry
7052 DLYIS JIMP NULL 15 us entry
726@d _IST LBYT 7,13,1@,13, 12

727@ LBYT "Milwaukee Computers, Inc. !

7080 LEYT @
7032 LISTE .EYT )Test ',7,M
7107 PARAME L WOR $0P2Q, *OE02, SEILS, D220

7LiQ L WOR &FT7FQ, TIRKG, SECTR, 2220

712 L WOR 0201, $Q27 1, $0202, BECTR, $22@2
7132 CRLF DA #1353 .

7142 JSR CUTCON

715@ DA *1@

7162 JMP QUTCON

717@ STEPRP LDA ##42@a21200

7182 00RA DPIA+Z

7135 aTH NDTLH+D



722D
Y £cdcy

724
725
7260
77
7280
7292
730
730
73z@
733

7342
7350
7362
7372
7380
7392
7421
7410
7420
7430
7447
7450
7462
7470
7482
7490
7502
751@
752

753

7540
7550
7560
7570
7582
7590
762
761@
7620
7630
7640
7E50
7662
767@
7680
763
7722
771@
7722
773
7742
7752
7752
777D
7782
7720
7822
7810
7822
783@
784Q

DELAY
TIME

NULL
BYZHEX

NYERELE

NUM
ZERC

‘ N
TEST
OUTEST

CYD

CONT1

CONTZ

conNTZ

TB5R

LDY
DX
DEX
ENE
EOR
DEY
BNE

RTS .

oHA
L5R
LSR
L5R
LER
JER
PLA
AND

C
ADC
Cmp
RCC
ADC
JIm2
LDA
BIT
BNE
LpA
JBR
LpA
JMP
DX
DA
EBEQ

- JSR

INX
ENE
JBR
AND
Cvp
ENE
JSR
LDA
aTha
s5TA
BNE
Cmp
ENE
J&R
LDA
STA
LDA
8TA
BNE
oMo
BNE
JSR
LDo
iyl
=agsl
BNE
Ccwp
ENE
JSR
LDA
AND

DDDD*™

$STEPRT*S
#38

TIME
$FF, X

DELAY

NYEERLE
BEDF

#4320
#$30
NUM

#6
QUTCON
HAQR2L2
DRIA
nULL
#8
CUTCON
#Z
CUTCON
32
LISTE, X .
CmMD
OUTCON

DUTEST
INCON
#AA1Q211118
#1 0

CONT1
QUTCON
#%4Q1222122
DRIA+Z
DRIR

CHD

#' R

CONTZ
QUTCON
#A410000022
DRIA+Z
#AQQQOD 102
DPRIA

CrD

#'5

CONTS
CUTCON
LUPQLDO2ED
DPIA+Z
DRIA+Z

™D

#'D

CONT4
DUTCON

#Al1lo11111
DRIA+E

12



7882
785@
790a
‘7510
732
7330
7340
735@
7362
737
7282
793a
=Yradnady)|
aa1@
aaza
832
824
=Y
- 826@
8a7a
aasa
aa9@
8122
811a
ai1z@
g1ze
8142
8i15a
8160
8172
8182
8132
azez
azia
azz2@a
az3a
a8z42
BzS@
aze@
az7a
azana
8z23a
8322
831
azza
8232
83413
835a;
azen
az7a
asag
/2932
842
8417
8427
R[RLZP
8445
BLGH
8462
847@
848@
843
8522
asin

CONT4

CONTE

INCUT

BCMD
CONTE

CONT7
PULSE

EDGE

CONTA

NWP

WPROT
JPCMD
CONTD

Cvp
ENE
JSR
JSR
JSR
BNE
CMo
ENE
ISR
LDA
AND
s5TA
ISR
ISR
JMp
cMp
EINE
JSR
LDA
ORA
EINE
Cmp
ENE
DA
EMT
LDA
EPL
LDA
JSR
IMD
cMp
EINE
LDA
ASL
ASL
EMI
LDA
ENE
LDA
JSR
Imp
CMp
ENE

Imp

CONT:i@ CMP

!Q!

for

BEC

1 MHz
Cmp
BNE
JSR
DA
sTrR
DA

S5TR

RS
e dd

5TA
LDA
5TA
DA
STA
LDA
STA
Lon

I H
CONTS
OUTCON
HOME
ZERO
cHD
#10
CONTE
ouTCoN
B8A113111211
Drip+z
DRIA+Z
STER
ZERD
CMD
£ 1
CONT7
DUTCON
HRD1QD
DRIA+:=
InNpouT
#Y D
CONTS
DRIA
PULSE
DPIA
EDGE
#7 %
CUTCON
CMD : -
HTW
CONTS
DRIA

&

A

NWD
#Y
WPROT
#IN
OUTCON
cMD
#'E
CONT 12
($FFFC)
#Im
MEMTST

command sets S5DR to sernd cut zeras

adustment
#10

JPLMD
DUTCON
EXQ12221 20
LPRIR
HADPDADRR 1D
DRIR+:Z Set tq M
H#EQR

$F832

#$6EC

$F831

4R

$F892

$+$DE

$F831

BEOR

13



So4
8SEQ
.856@
857@
8582
A5
acaa
ae1@
agce
AL3R
8e4
BESR
8&ER
8e7®
asan
8630
avad
|71
a87z0
873p
8742
a7sn
aven
av7o
a87er
a879a
8822
aain
8820
8832
8842
8852
88e2
8872
a88a@
aa3g
8322
83912
89z@
8332
8347
8352
232617
837a
BI87
a33a
= lradrly
521
Elurdn
2a32
324
S5
BRER
227@
Elurainl
2R

MEMTST
mLOOP

pASIELY

ZPGR

NZPERR

HIMEM

READM

NXT2G
CHKEYT

7

RR

~

u

&TAH
LA
35T4
JmB
JSR
LR
J5R

LpAa

€F891
3481
$F839@
CMD
CRLF
®7 -
QuUTCON
HY %

Jer bbuTcon
_DX %0

LDY
8TY
INY
INYX
BNE
TYA
Wyl
EEQR
JSR
INY
InNX
ENE
INY
ENE
5TX
INX
5TX
TAX
85TA
DEX
TXA
INY
BNE
LDA
Cyo
EEDR
TXR
INC
BNE
STY
INE
TXA
Cxp
BED
DEX
INY
BNE
(ats!
Cm?
ENE
LDR
87TA
DEX
TXA
ENE
R=ZD

Empeg ¥,

; EOR

JBR
LDR
J5R
LDA
JSR

- TXR

F2
@sx

ZPG

2, X
NZPERR
ERRZPG

ZPGR

ZPGEW
$7E

$7F

($7E), Y

HIMEM
#HIPAGE
$7F
REAQADM

$7F
HIMEM
$7F
$7F

($7E), ¥
NIMERR
MEMERR

CHKEYT
#41PAGE
$77
NXTPB
1

$7F

HIMEN
iR alule
@, ¥
BYZHEX
#7,
ouTCoN
#@
BYZHZX

LOW ADDRESS RYTE

HIGH ADDRESS RYTEZ

Sy



Fi3@
922
1R
I2z0
230
3249
Ereaar
ZED
270
3z8%

MEMERR

108 #32
JMP DUTCON

EOR ($7E),Y
JSR BYZHEX

LDA #7,

JSR OUTCON

LDA $7F

JSR EYZHEX

Tva §

™D "‘51 pais
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4z BES3 BE37T FF 777 - |
e BEES S BEIY 4C JHF FEEE SvowT
2 Ged SYSMITE@SE 6C JMP
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EGAL
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BEAT
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| g . E@BS
| EBEB3

B&EC
| EREF

{FFFC3
JMP R&&E conIvt

P FSES CoNsTA

IMP F&EE ccNReg
IMP FEESconwaT
IMP FoAE SeTs i

MF FSRE SSTBFR

SETRKEEAD 85 STR 4+ cukikk
£ EBARF &6 RTS
: o STTSCTEGBE 85 STR 45cukscT
s . | EGEZ 68 RTS
i : BEEZ 4C I

cy

JMF FEEFDSKINT
JHF FEFEDS kSR
o I BBCZ 4C JMP FEEEDsksTP
‘ EGCE

4 ‘ EGCE JNP FEES PRNSTS
5 | i  .BBCZ 4C JMP FESSpensTs
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UTILL:
INITDIGHK. CODE
BOOTER. CODE
SYSTEM. LINKER
SYSTEM. LIBRARY
BYSTEM. ABSMBLER
&o22. OPCODES
6507, ERRORS
&o@2. INFO. TEXT
SETUPR. CODE
SCREENTEST. CODE
ORIENTER. CODE
YALOE. CODE
- PATCH. CODE
COPYDURDIR. CODE
MARKDUPDIR. CODE
DISKSIZE. CODE
RE-232. CODE
REALTIME. TEXT
REALTIME. CODE
LIBRARY. CODE
DECODE. CODE
COMPRESS. CODE
XREF. CODE
RECOVER. CODE
SCREENOPS. CODE
ADM3EA. GOTO. TEXT
ADM3A. MISTINFO
ADM3A. GOTO. CODE
Hi5@3. 60T0. TEXT
H1S@0a, MISCINFO
HiS@@., GOTO. CODE
ADDS. BOTO. TEXT
ADDS. GOTO. CODE
ADDS. MISTINFO
Hi421. MIBCINFO
H19.MISCINFO
VTEE. MISCINFO
TVISE. 6OTO. TEXT
TVI5@. GOTO. CODE
TVEE52. MISCINFO
SETUR. INFO. TEXT

41741 Files{listed/iv—dir},

oot
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fuf = P e 13
T el % R T TS I - 08 B e O i 0 IR N CA T oI v x O 0 X QO i~ 9% B (% o s VI SO S SN - N SRR R - I 3 O 8 O V8

o e Fil o

18-Jurn—82
H—-Deo—-E
g27-Jarn—81
1@-Jurn-82
2-Dec-—-Bi#
c@-Dec-78
23~-Sep-—-82
Sl-Aug-73
1@-Feb-81
G Tran—-8 1
1@-Febh-81
2-Deac--BiE

3-Nov-81

Z-Deo—-Bi
Z-Dec--8i&
I-Dec--8&
1@-Jun—82
1@-Jur—-52
1@ Juw- 82
S-Jur—81
Se-Mar-G1
S~-Dec—-G@
S-Dee -G
S-Deo—8i
1-fApr-81
1@ Jun-8:
L&4—-Jur—82
Li=-Jun—&8
TE-Tun—B2
1#=-Jun—58F
Pi-Jur—82
1@-Jur-—-82
Li=Jur—82
1@-Jur—5i
Ti=TJur—8&
- Jur-8i
- Jurn—B
T-SBep-82
T-Sep-82
7-SBep-8i2
T-Bep-8&

E77 blocks used, 13 unused, 13 in larpest



WORKEL :

SYSTEM. PASCAL 123 27-Sep-82
SYSTEM. INTERP 39 27-Sep—-82
SYSTEM. MISCINFO 1 1@-Jurn—-B2
SYSTEM. FILER 323 19-Dct—-81
SYSTEM.EDITOR 49 Zd-Jarn—81
BOOTER. CODE 3 4~Dec-B@
INITDISK. CODE 3 3h-Jul-B&
COPIER. CODE 3 14-Jur—B832
SYSTEM. COMPILER 4 l4—-mMay—-81
SYSTEM. LIBRARY ZE8 10-Jun—-82
NO B 8-Jar-83
PRINTER i 2@-Mar-83

12718 files(listed/iv~div), 346 blocks used, 44 urnused, 44 in largest
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