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ZEBFRM — ZSRBC-32 PROM Monitor
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DEc-2, DEC-4 PROM Monitor

Features of the [DS5/3:

Z-30 at 4MHz
G4F, Dvnamic RAM
2k PROM
4 Parts — 3 RS-232
1 RE-422 (optionally RE-232)
Real time clock
Opticnal floepev disk controller
2 S=-hit pParallel pPorts

The FROM Monitor occupies the 2K PROM on all ZERO-32
CPU boards and can execute the following commands:

waddr

set memary locations. starting at <addrl

Dume [ <laddrel?> C<addrz2>] 1
dump memary fram Saddri> to <addr2

Fill <addri> <addr2> <hwvte>
Fil11 memory with <hwvtel from <addrl> to Caddr>

Go <addr>
Jume to <addr>

CPortl

input fram Z—-80 <poart>

wpartl> Thvter

output <hywtelr to Z-230 <popts>

Test <addrl> <addri®
test memory from <addrl to <addrds

Baoot <devicel [Ccombut>]
read and execute progaram from fFloppry, network.
wehec harddisk. test Floppy. or tape

Emulate <poartr <haudratel (Fox anlw)

Fox will emulate a CRT bv sending kewvboard
input out the specified port. and pPassing all
part ineput alana to the fox CRT contraller.
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ZZ5BPRM - ZESBC-2 PROM Monitor

1-2 FROM. ASM

hn
15
)

24 3 Computing the Checksum For 2 PROME

40 3 DSCR, Fox and DMS1S PROME do a checksum test before
27 3 bhaotine. The checksum can be plugsed in under ZIOTI
22 3 Far testing., but once settled upan., it should be

2% 3 written into this source code so that PROMJHEX can

20 % be used in the uwusual wavw.

21 3 If chanses are made to this code the checksum will

9% 3 have to be recalculated. This can be done usins ZIDTI
23 % ta load the FROM imase into the TRPA. then writing a
24 3 ghort eproaram to add (Lé~bit auantity) all the bwtes
9% 3 int the FROM. The twa FF s of the serial number are
24 3 then subtracted out so the final version will be

27 3 independent of the serial number. The resulting 14—
28 3 kit value, plus the checksum. should equal zero. So.
29 3 For example. if the sum of all bvtes other than the
100 3% serial number is S2CA, the command "H O 83CA" will
101 3 show the carrect checksum to bhe plusagd into 7FE and
102 35 7FF.

LOE 8 3363304 36 3 30 36 36 35 36 636 36 36 36 36 45 30 6 3 363030 35 30 35 3035 30 35 30 38 36 36 3036 30 36 30 36 36 36 36 36 30 3 0 3 333056
104 3 BEFORE LOADING PROMJHEX IT IS NECESSARY TO IMITIALIZE
105 3 THE BLOCKE OF MEMORY IT WILL QCCUPY 70 CONTAIN ALL FFs!
104 % THIS IS BECAUSE LOADING THE JHEX FILE WILL LEAVE S0ME
107 3 LOCATIONS IN THE RANDOM STATE THEY WERE ALREALDY IN,
108 3 AND THESE RANDOM VALUES WILL BE BLOWN INTO THE FROM.
107 3 LOUSTNG UP THE CHECESUNM . 3834630953030 3030 36 36 303 03 3036 036 3036 3636 36 3 30
110 3
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ZSBPRM — ZEBC-2 PROM Monditor

1-2 CFROM. ASM

113
114
115
114
117
118
119
120
1z
122
123

124

et st outas soten ses Sases Samme Smven Ho0ss

Update historwys:

-z

1.07 Q2/701/20 Initial release
1.08 10/01 Changaed autoboot Jumpers
1.02 10727 Changed autoboat Jumpers (AGAIN')
Boaat from any floppy drive
Boot from hard disk
1.09T &/721/721 Boot from tare (option)
4,09 version for fos )
4,15 27nave2 FOX boot from webec hard disk
4,17 Ofdec3?2 FOX xebeo track/sector numberina

M3 NEB ME ME ME N3 NE ME NF NE O M2 O 23 aE un

125 changed so logical numbers are

126 same as resular hard disk

127 4.1% Retries HD until readwy

L 2 Includes Dave Stein’s emulate code
129 4,139 changsed DVC to DRVCHR

1320 made a comment ocut of

1321 Towadr: .bhvte 128

122 since it seemed unnecessary and
13z caused errars in assemblyv.

124 4. 12h Dave B. is bkack and fixed Towadr
125 4,12c Ma he didn ts but this time for sure
124 4,12 04janss Warks: reads HD fFirmware from HDG
13 tested an cmi and miniscribe

g .2 Sdans3 Initializes HD (if eresent) on fBN

1k
21 2E3mard® Fixzed emulate (¢) bugs.
Installed asshlv—time avrrun pProt.
L2200 23mavEd Imeproved Memaryw test rer SCR #0004
{(Retsv Tanner s test for Ffloats)
Change Parallel port status detect
(SCR #0012) to avaoid bus collisions
Add self-test an reset (SCR #HO0OZZ):
FROM checksum, excluding serial no.s
. RAM check (4000-FFFF) far stuck bits
4,23 27mavS3 Combined versions for various ZERCE
: bkoardss; i.e. choice of DEC-32, Fox or
OME1S is made at assby time. AT1
have the new mem test. and all do
self—test since the new DEC-2 bhoards

1329
140
141
142
14z
144
143
144
147
142
142
150
151

152

WME NME W ME ME ME MR NEZ ME SE MUl ME MD SE M S5 NdE M2 ME 8E uE 82 uE N3

P
152 allow 2k Proms.

o
i}
m
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ISRFPRM ~ ZSBC—3 FPROM Monditor
1-4 FROM. AZM

154 “BT 0 O&/03/83 Clean up some comments. . pPase the

157 listinga. IRB

158 “Re O&/716/7583 Revised mem test (better test Ffor un-
159 inserted address lines). This test is
1&0 now alse done iF wvau boot From the

141 moniter by sawvina "B(something)".

1&2 L Q6721783 Yet anather mem test (Joe DuVivier s

143 walking—bkit version) since last one runs

144
165
146
147
laa
149
170

like molasses. LChanged cpi“s in emulate

command Parsing since the value in A at

that point is (aet this) the tar two BCID

digits of a faur—digit guantitw, i.e.

04 for 400 baud, 01 for 110 baud, etc.
SO Q622733 Fimed buss in memory test and 110 baud

emulate.

NE NB NI wE NE ME N3 ME NI R G GE 8T N3 N3
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FROM Mamitor

Z=BPFRM

1-5

2000
QOO0
2400
PIED
IR0

Q00N
O00A
QO3F
Q07

QOO0
Q002

QOnE
Q020
QOa2
Q02A
Qo2
QOZR
QO
Q22
QOQZ20
QO3
0021
QO0A
QOO

QOOR.

Q0O
Q010
0011
0001
QOO
QOO03

- ZSBC-3
FROM. ASM

Qoo

QOO0

17z
174
173
1764
177
17
179

120

—
fx]
-t

0000 00 0D

SN OBk

=000 OO

—~
!

Iy
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1y}
DR N e SR o B S 23 I N o

G g 0

RUEU R

X

122
200
201
208
203
204
205
2064
207
203
209
210
211
212
213
214
213
214
217
2l
219
220

221

F
5 Memory equates

RAM

BOOT oo ==
stack ==
Daddr ==
reshuf ==
homeF ==
readF ==
tarboot ==
tarstk ==

13
]
=
o
pes
fi
LN

3 ASCIL

it nun-
i

3
5 ather equates

?
R=ROY
T«ROY

HH
b

Faort detfini

2 NB W

?

OMA
oTCO
CTC2
SIoiAc
STOLAD
SIOlRC
SIOLBD
SI0ZAC
SI02A0
SI0ZBC
SI0zZBOD
FIOAC
FIOAD
FIORC
FIORD
FLOFPSR
FLIOFOR
HARDF
SETHMAR
STORPFLOP==
FARADATA==
FARAZTAT==

o
|

T TR | A | O O N (N A T | A | O | | A I ¢
T T 1A N 1A O O | A | A O O £ O 1

RAM

RAM+400h3
RAM+ZEQR S
RAM+Z280h 3
RAM+220h 3
RAMA+Z73h
QLIOOORK H

QOO0 H
5

Faa¢

beainning of RAM

beginning of bootstrae

tar of RAM

Cump address

Flappy result buffer

hame command

read command

write FROM here for tapeboot

taphaot+200hs so stack nolt overwritten

QDb
QA
2Fh
QO7h

(9]

=
s

-z

tionss

a2ch
Z0h
22h
2Ah
23h
2Bh
29h
22h
20h
23h
21h
OAnh
Ok
ORhR
Q%2
10k
11h
Qlh
QZh
Q2
Q2H
QEH

NE N3 U NT N3 NE ME SE JUE NE M3 N2 NE NS

GE NE MR WE aE ME NE M2

receiver readyw status bit
transmitter ready status it

IIMA chie

CTC channel O (port Q)

CTE channel 2 (ports 2.3
SI0-1 channel A, control
SI0~1 channel A, data —erart
SI0=-1 chanmel B, contral
S5I0-1 channel B, data —port
SI0-2 chamnnel A, contral
SI0-2 channel A, data —port
SI0-2 channel B, control
SI0-2 channel B, data —port
FIO channel A, control

FIO channel A, data

FIO channel B, control

FIO channel B, data

Floppw status register
Flapey data reaister

Hard disk parallel port

Selt memory mapr reaister
Stop Floppy controller

L4 PARALLEL PORT

FIO CHAN A DATA

O
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ZEBPRM -~ ZSRC-3Z PROM Monitor
1—-& FROM. ASM

224 3 ~— XERELZ 1410 controller equates —-—
225 3
QQ03 226 CMOmode == Q0011 5 command mode
Q001 227  wrlDATAmode = 00001lb % write mods
QOO 222 rdDATAmade == 01001k 5 read data mode
QOOR 222 rdERRmode == 01011k 3 read errcor mode
QOOF 230 LASTmode == o111l 35 ret zero bwte
0000 #RBILSY == 4] 5 busw true high
Q004 232 =REMxfer == 4 3 data =fer reauest hit
Q001 233 DATSCMOpart == 1 5 mode is set bv toesle
Q000 224 togale == 0
235 3 .
226 3 outeput to portd tesales between omd and data modes
237 s
QOO0 2238 =DRVready 0 3 test drive readwy
QOO 239 =REAN Qo 5 read command
alnlalc 240  =ZENSE 0Oz $ status sense
QOO 241 =INITdrv Oh 3 ipitialize drive
Q001 242  =RECAL 1 $ recalibrate head
Q002 242 =ERRUOR oz 3 illesal command
Q040 244 =IDLE 40Hh 5 idle command
Q000 245 =INITcont 0 $ reset controller
Qo1 246 =SELcant OZih $ select controller
0041 247 =DESELcont 041h 3 deselect controller

0100 248 seclliE
0006 249 lenXERcmd
2400 250 wOPcode
2401 251 HIGHadre
24032 252 MIDadr
2403 253 LOWadr
2404 254 gkew$bhilk
2405 285 ctlsf1d
P40 L 286 =ERRbu¥

25k
&
24000 5 cmd tabhle moved to RAM
widFcode+l

HIGHadr+1

MIDadr+1

LidWadr+1

skewdblk+1

ct1$F1d+1

[T R | T 1 A | | N N 1| O [ | | O T 1 N |
| I 1 O (O T | TN 1 | 1 1 O | A { A 1 A 1
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Z2BFRM -~ ZSBC-3 PROM Monitor

1-7 FROM. ASM

PEO  §m———m————

261 came here on master reset

~a
3

Q000 par «lac QO 5 RET O

QOO0 21 2400 2632 Tud SP.stacks wou alwawvws need a stack

QO02 3 QO0R 264 Jme initial 5 intialize the FIO and SI01
265

266 3 Use these two bytes to store the IMA vector
0004 QZAR 267 DMAvect: . ward IMARdones interrurt on IMA done
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Z5BFRM -~ ZoSBO-2 PROM Monitor

1-8 FROM. ASM

B
~
Lo

veen vese seame toaee eeeet 1mess guses Sease srsoe smes

271 3 tility routin
272 %

272 5 Callable bv an
274 3

273 3 RET - inO:
276 5 RET - autO:

RET

NG O b D R

RET - crlf:
279 RST - GRACEs
2E0 RET - aatbhvt
23 RET - restar
282
283 Callable throu
2324
oEn cmdFOXhard:
284
28 #wERRrovi
P JustREAD:

P
[y
U

290 Dutry
Input

Quteuy

commands
results
ioerrs

3]
G
[

I
}

-,{
"t

"
?
-
?
.
k]
o
?
.
k4
s
k4
"
2
.
?
.
?
3 wETATrove
"
?
-
?
.
?
"
?
.
?
n
?
.
?
n
?

3 -

vaector ta
oMs15%0s
o b

Jdume
QOO7
OZE7
Q=E7
O2E7 |

RV S VI S
]

Jme

a Q477
i Jmp

O2EA &w Q426 =207
O=RED o2

o Q4A4 08 Jmp
QZF0 3 04B3 207 Jmp
QZF3 02 00A1 212 Jmr
Q2F& QOR1 213 Jmp

Qz2F? °
OZFC

Qonz 214

b i et

Jmp
bvte

QzFD 17 224 < beete

QIFE FFFF 228 serial: .word
mRA

O7FE 227 « Joc

O7FE  RICS 230 «ifFe DEC

autstOn

(these first 4 are for IME-1537s

Fage °

as
RET instruction:

InPut a character +rom eport O
Outeut a character to pPort O
tutput a string tao port O
QutpPut <return. <linefeeds
Output <spacelx to rPort O
H Input a bvte Ffrom part Q
t: Restart the FPROM monitor

to porto

Jump vectar at tar of ROM
anly)

Send a command string to
Get a result string tfrom
Get error bvtes from the
Get bvtes from hard disk

al

disk
dislk
disk

hard
hard
hard

the
thea
[y

cantlr
coantle

Flappy
Floppy
poart ©

t a command strina ta
a result string from
t an I/0 error message

kles

=y —
l.- -3

Cnumvec 71
SZFCh— (2% numvec)

crdHARD
resHARD
sendHARD
recHARD
command , 4
result
iaoerr
varsion
revision
OFFFFh 3

Mard disk write func

serial number

7FER

-
G

%5432
(1-TAPEarpt): L.word OBHSSH]
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da/mo/20 hhtmmiss
2 PROM Monitor
FPROM. ASM

ZSBFPRM - ZSBC-—

1-2

Q0O
alnlap=
Q003
Q0=
QOO0A
QOQc
Q00K
QLo
Q010
0010
0012
0Lz

0015
QOIS
0017

ool=
QOls
Qols
Q01
Qo1
QO1E
QO1C
0010

DRz2A
CR47
28FA

np2a

E47F
FS
82D

7E
R7

13

o7

e
ol tt

1EF9

B oGd 03 D3 L0 D3 0l

Y
RIS O ONOG D

3 D3 £0 L3 00 L0 L 0

24z
244
245
2461
262
263
264
265
2b6
BE7
26S
S
270
272
473
374
275
276
2377
37=
27
2320

=1

1
3

Tl
ST
[ e )
a84
Lpa et ] g
et

agts
. laz

in
bit
Jrz
in
«lac
ani

Push
Jmer

; ~~~~~~~

H

H Reas ind
H Reas
inQ:

waitis
outQ:

; _______

35 Flush

(Jumped to

H
flushs

an input
from

«1fe

Reas outs

[ —

?

"

2

5 Reas ins
-

ki

"

kl

autstOs

Destroveds

A R

mov
ara
rz
ret
inst
Jmpr

C12012- 414X

Input a character

none

A

Outeput a string ta

= input
Qh

SI0lAc
Rx=ROY, A
waiti
SI01AD
10k

7Fh

FaW
autc

Fage 10

from cansale Part

character
s RET 1

5 read status

5 aet char.

s RET 2

3 strir Parity kit

5 save outerut char

5 continue elsewhere

character froam port O

n=cs.

“aut)

Cin SI0LADND]

restart/s 3 restart the monitor

part O

HL. = address of string (ended bv null)
nane

A

HL.
12h

A M
A

agtQ/3
H
autsto

3 aet next aoutrut char

3 string terminated by null
3 auteput this char

$ Paint to next char

3 repeat until null found



colL Zs
da/mo/2
ZERFRM
1-10

QOZ0
Q020
QOZ0
Q022
Qo2
QOZ5

00z
002
0023
O0ZA

QOZC
Qo2
QOZ2F

Q020
QOZ0
QOZ0
00z
QQ24
QO3S
QO24

QO

O MACRO

Q0 hhimmiss
- ZERC-E

FPROM. ASM

ZEOQD

n7

ZEQA

12

2

SEZ0
=E4

SE3F

n7
FF

ES
ch
70

El
e

005E

“l

FPROM Monidtaor

)

D3 0 D0 00 D3 00 O3 D0 00
iy
N b Ry -

LG R I

39E
L
400
401
402
403
404
405
404
407
40
409
410
411
412
413
414
415
414
417
413
419
420
421
42z

t"l
.c:..

424

el
o

426
427
42a
429
4320
421

432

II1I Assemhler C12012- 414X

Fage

R
5 Duteut <returns <linefeed> to Port O
3 Reas in: none
3 Reas outs none
3 Destroved: A
T 20h 5 RET 4
crlfs
mvi A,cr
rst auto/=
mvi A1 ¥
JmPr auto 3 return from outo
; __________
5 Outeput <sracer tao part O
3 Reas in: none
5 KRegs out: nane
3 Destroveds: A
. lac 22h 5 RST 5
apacel
mvi A, -
Jmer outo -3 return from outQ
; ——————————
$ Handle an inrPut erroar
5 Reas ins noane
5 Reas outi npone
arrari  mvi Asamarl:
rat autQ/s 3 type amark on input error
rat restart/e 3 restart the monitor
P
3 Inmput a bvte from ePort O
35 Reas in: nane '
5 Reas out: A = bvte read
H B =1 if number was tvpred, 0 otherwise
5 Destroved: DE
«loc 20h 5 RET &
gethwts
PUsh H 3 save HL (courtesy to caller)
call aatadr 3 let “getadr” do the work
mov Al 5 result in Tow byte of HL
POR H 5 restore HL
ret

et tamva cvous Gooet e See Seere besee smtms secme

$ Restart the main monitor laoop

« luoe
restarts
Jmp

22h 5 RET 7

promet 4 Jume here to restart monitor

11



COL 7220 MACRO
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III Assembler C1Z2012- 414X

Z3BFRM - ZsBC-32 PROM Monitor
FROM. ASM

“i-11

QOZRB
Q02D
OO3F
0041

Q042
Qo4
o4z
0044
Q046
004z
Q044
QO4C
Q040
QO4F
0051
QOS2
Q0S4
Q055

QOI7

CR77
ZECY
DROZ2
FS

OB2A
CRI7
2EFA
CBR47
2009
F1

a2
FE&L
FE7R
FO

D&20
cw

T

434 5 Input a byvte
427 3 (Jumped tao fr
43203
43239 inch kit
440 Jrz
441 in
442 Push
44z
444 §j-————m—————
447 3 utput a bwte
4446 3 (Jumped to fr
447 3 Return with A=
442 3 upper case (in
449 3
450 outct
451 waitos
453 in
454 kit
4355 Jirz
456 bit
457 irnz
458 POP
o9 out
4764 CRL
477 rm
475 g 2
47 rp
420 sui
4z ret

s
aom “inQ”
&HaA
waiti
FARALATA
P

ta

O

SIglac
T=RIY» A
waitd
R=ROY. A
Flush
Fal
SI01A0n
- a -~

r‘zf','_l

R T

raraliel

)

“r us

ar w9

Parallel
“autQ’,
the bvte we put out,
case it is an

e w8

[FLJNEVE BEEFT JRNE e

Port

check Ffoar receiver readwy

wait until readwy

read the char

save it

@cha by Falline into outc

Rrort

falle inte fram “inc’)
#»lated into
inpPut echo.)

read status

checlk foar =mtr ready
check for rovre readw
allow interruert by user
aet outrut char

Put it out

return if less thanm “a”

return if areater than "z
canvert lTower to upper case



oL Zeo MACZRD ITT Assembler C12012- 414X

da/ma/S0
Z5BRFRM ~

1-12

ol bt
Qo5
QOSSR
QS
QO
QOSE
QOAO
00&2
0044
Q04D
O0&7
Q&
OQ&R
QO&D
Q06&F
0071
Q073
Q075
Q077
Q07
QQ7%
QO74H
O07R
QQ7C
0070
QO7F
QOO0
QOS2

QoER

003
QOES
0OE&
Qo

O0O=A

Fhimmsgs

SRC~-2 PROM Monitor

FROM. ASM

21
44
54
CF
FEZ2O0
22FR
FEOD
ca
FE47
2003
FE41
AR04
neon7
FES
aaRw
O&230

Lo Tun } w} =4

29
=
29
25
aSF
1%
0&01
—F
FEZ0
o2

120D

Qoo

70
(1
70

LoNGS s

OO 00 00 00 00 D0

-
]

N N N N

500
501
02
G0z
S04
S05
306
07
202
S0
=10
511
o132
13
514
15
Slé
17
a1a
Sl
J20
21

125 ey o
S22

o

~

o0

G 00 03 L0 03 03 03 00 R B RS
B

NGO RY O

DR I A B R I

et 6omis mese ess Bets ohisn Sease basns snsse oems

Reas in:
ieas auts

Destroved

Notes

etadr:

ImPut an address

nan
HL

2 A,

An address
Followed bv
terminated by

from part O

[t

was twveed, O otherwise

contains zera or more SPACES,
ane or more HEX digits. and
a «wspacel or areturns

LI )

Twi H» 0 $ HL = 0
mav B.H s B =0
mov L H s 0= 0
aatos rat inQ/a 3 skip leading sPaces
cPi s
irz aetO
aetls CPi cr 3 terminate if <returnz
r=
cPi 3
Jrne @rrar 3 dump if diagit > F
oPil B
Jrec num 3 Jumpe if digit 4 A
sui A= 2 +1) 3 pPartially convert A.WF
cPi A b |
dra error § Jdumpe if ¥ < diait < A
nums sui ‘0 s convert ASCIT tao HEX
Jrs arrar 5 dumpP ifF digit < O
dad H $ shift HL left 4 hits
dad H '
dad H
dad H
mav E-A 5. DE = current HEX digit
dad j $ add current disit to addre
mvi B, 1 $ set “number tvred’ tlas
st inQ/2
cPi R "3 terminate if <sPacel
JjmPr aetl 5 continue callecting chars
5 Duteut an address tao roart O
5 Reas int HL = address to be printed
3 Reas aut: none
5 Destraved: A
prtadr:
mayv A H-
call Prithvt
mav AL
; ——————————
$ Qutrput a bvte to port O
3 Reas int A = bvte to be Printed
5 Regs outs none
3 Destroved: A

prthvta



DL Z320 MACRO
da/ma/20 hhimmiss

ITT

Assembler

PSRPRM — ZERC-2 FROM Monitor

1-1z

(RTAETAY
QOSR
Q0=
ooz
QO3E
OOSF
QO22
0093
QOIS
QOR7
QO
QO
QOO%E

FROM. ASM

Fa

OF

OF

QF

OF

CO Q093
F1

E&OQF
CEDO
FE=

DA Q010
L&O7

Ca Q010

nin

O 00

=
240
=41
sS4z
545
544
545
544
247
43
G4

250

Prinkl:

Ciz012- 414X

push
rro
rrc
rrc
rrc
call
PaPR
ani
adi
Rl
Jc
adi
JmpP

prinkl
FPSW
OFh

o (:, -~

e IE_:‘, e "l' 1
outO

~e

-
k]

n
?

"
?

print high nibble of A

print lTow rnibble of A

mask lTower nibble
convert to ASCII

Jump 1if 0..%

TAT—=(727+1) 3 coanvert AL.F to AZCII

autO

[}
ki

use return Ffrom outd



COL 23230 MACRD 111 Assembler C12012-~ 414X Fase 15
da/ma /80 hhimmiss

ZSBPRM —~ ZSBCO-2 PROM Monitor

1-14 FROM. ASM

Q0AlL 25 commands
Q0AlL  T7E 5460 mov A M 5 aet a command bvte
O0AZ  FEFF S61 cPi endcom 3 check if end—of-string
QA4 o2 862 rz 5 return if all bwtes sent
OOAS D QORE 63 call waitdr 35 wait for data reaister
QOAZ Do oonz 564 oo icerr 5 I/70 error if wraong directian
QOAR T7E ob6T Moy AsM 5 aet the command byte
QOAZ D211 Sbhb4 aut FLOPDR 3 write to data regsister
OOAE 23 &7 ins H $ Point to next command bvte
QOAF 12FO 26 Jdmer commarnd

SLY e —————

570 53 Collect result string from the Flarey coantroller

271 3  Regs in: nane

5872 %3 Reass out: nane

5
573 Destroved: A, HL
QOR1 574 - H

-1 =
Fr)

in

=

—

i

QOR1 21 2220 o7S Td Heresbuts; point to result bhuffer
Q0OR4 CD QORE 574 readlDR: call waitdr 35 wait from data regsister
QOR7 DO =77 (g o 3 return iF all bvtes received
ooRs DR11 a7a in FLOFOR 3 ae¢t the result bvte
QoRA 77 a7 mov M. A j stare it in “Flaprbuf”
QORR 23 20 ins H 5 Point to next result bwvte
OOBC  12F& i ! Jmpr readlR

S22 jeemmm————

S22 3 Wait until flopewv data resister is readw

524 3 Regs in: none

585 35 Ress out: A = status reasister. rotated letft bew 1
QORE S84 waitdr:
OORE D[LR10O 587 in FLOFPSR % read floppy status reaister
OO0 07 oag ric
QOIZ1  20FR 589 Jirnc waitdr 3 bit 7 = 1 if readwy
ooz 07 390 rlc $ kit 6 = 1 if CPU receivins
Qo4 09 521 ret H 0 i+ CRU sending
OO ODOA422F4F 227 errmses .asciz LerlC1+1°1/0Q error @
QoD 21 Q0Cs 598 ioerrd Twi Hs errmse
Qons oF S rst autstO/2 5 autrut a messasge
oOne  El &00 POP H 3 aet the caller’s address
QOn7  Co Q025 &01 call prtadr 3 pPrint the caller s address

oonn  FF EO2 ret restart/8 5 restart the monitor



COL ZE20 MACRO ITI Assembler C1l2012- 414X Pase 16
da/mo/230 hhimmiss

ZSRPRM - ZSBC—-3 PROM Manitaor

1-15 FROM. ASM

AHQT e
06 3 Initialization code — executed on master reset
&H07 3 Imitialize the PIQ chie

QQLERB &HO2 initials .

QOB ZECF LHOP mvi AL OCFh

oonn DEOA &1 out FIOAC 5 reset PIO channel A

QOOF ZEFZ &A1 mvi A, OF2h 3 topr 5 lines = input

OQOE1l  D20A &2 aut PIOAC 5 kottom 2 lines = autpPut

QOEZ  ZEOZ &1 myv i APRE

OOES  D20A &14 aut PIQAC : disable interrupts from PIO
&H1T 3 {(We have no reason to want to
&H16 5 bhe interrupted bv the PIOL
&17 s Remember we are in the default
13 5 int mode so any ints make us
EL1P : restart the monitor. We don”t
L20 s need to do this on transitions
&2 1 of the FIO status lines.)

QOE7 ZECF LH22 mvi A. OCFh

QOE®  DI2OR. L2 out FIORC 3 peset PIO channel R

DOER ZECO &24 mvi A, 0COR 3 toap 2 lines = inpPut

QOER  [D20R 25 out FPIORC 5 bottom & lines = output

QOEF  ZEO3 L 2b mvi APRC ‘

O0F1  [20B 27 aut FIORC s disable interrupts

QOQF2  ZEQQ &28 mvi A0

QOFa [2ow L2 out FIORD $ unload the Flopepv head

OOF7 ZSECE &20 mvi A» OC2N

QOF2 Dz £321 aut LMA 5 reset the IMA chip
LI2

H
LEm 0 8 Thpitialize part O to bhe a standard CRT at 2600 bawd
QOFR 2E4% L34 mvi AL 4%h se¢t counter made

QOFD D220 L35 aut CTCO 5 next bvte is time constant
QOFF  ZEOD &26 mvi A.13 5 13 = 2Mhz/(lé&dbaudrate)
0101 D230 &37 out CTCO $ part O is 2400 baud

0102 21 o1az &HIE Twi Hars232 3 epaort O is RE-232

0106 01 Q22A LHZ B3 B, re23242+5I01A0

0109 EDRZ &40 outir

41 8
642 3 Prepare to enter monitor if front—-panel switch is on
O10R DROS &42 in FI0AD
aiton CB7F &H44 it 7R 5 check front—ranel switch
O10F 2 014F &H45 Jnz ramok s don't do self-test if set.



colL Z20 MACRD III Assembler

da/ma/20 hhimmiss

ZSBPRM — ZSBC-3

1-14

011z
0113
Qris
0119
a11A

OLLR ¢

Q1o
olin
QO11E
0120
a1zl
0122
QL23
0124

Q123

0127
Q1za
Q129
QOlzc
QLz20
Ql12F
0131
Q122
0135
Q1324
Qlaze
01324
01z2E
QO132F
Q0140
0141

014z
0145
0143
0147

FROM. ASM

21 Q000
Q1 O7FE
AF

a7

SF

7R

=

SF

2001

14

23

OR

7o

Bl

20F4

EE

AF

A OZFE
4F

QAQO
Engz

Al
2A
4F
Q&00

Eng2

ED4B QO7FE
Q2

7h

B4

280(:‘

OZFF

1

11

0 03

L4
64
£5Q
651
L5z
Asic!
£54
£S5
LS6
&57
L5
65D
L0
&el
Ll
X3
bl
G5
bbb
e&7
A
bl
£70
671
&7
&7
£74
&75
&6
&77
L7
&7
LS00
e&1
LE2

[ L
ho(Tout ] .,‘_‘:

Eig
&35
PR
=

P
L3

L91

ME N3 Q3 NE GE a3

e

"
?

C1201%- 414X

FPROM Monitaor

Self-Test., Since we aren’t using the Monitor it7's ok

to trash memarwy inthe course of testing it. First we
do a ROM checksum calculation, then test the RAM faor

kits and for address line 13 being sharted to

the others.

stuck
ane of

Ted H, 0 $ start from the bottom
T=d Brcksum 3 dan 't add this in too
Hra A
mav 0. A 5 zerao pPartial result reas
My E.A
Ladd:  mov A-E sadd ta previous partial result
add ™ sthe bvte pPointed ta byvy HL
mav E.A sdo lé—hit add this way so we
Jrnc wsNC sdont need a stack
ine I
W i H 5 point to next bwte in FROM
dioe B :
Moy AR
ara =
JrnE » o add 5 add mare to partial sum
@izha spPartial sum in HL
wra A sclear carry for sure
Tda serial  sSremove serial from calculatian
mav C.A saatta subtract out serial#
mvi B,Q
dabe B 3 subtract one bwvte of serial
Hra A
lda serial+l
Moy CHA
mvi R.0
dabe E¢ $ subtract 2nd bvlte of seriald
Tbod cksum 5 now HL Plus checksum
dad B $ should add up to OF
mov AP
ara H
irz ckram
mvi A bell 5 if bads camPp on conout Port
Soells '
ife DECE, Lout ZI01AD0]

possibles no status check.

webell

~s

Jmper

Fagae 17



=l
da/ma/

Z20 MACRD TIII ﬁSngb]
20 hhimm:ss

rool2013-

ZEBPRM — ZSBC-2 FPROM Maonitor

1-17

014%
0149
Ql4c

0Ol14F
014F
olsz
(,,)1._.
015

015 A
0130
OL5F
0162
Ql&5
0les
QL&A

O1AL
gléan
Ol&F
0171

0174

0174

0178

0178
o170

Q120
Q193
Q184
01sé
Qlag
0134
QOO

FROM. ASM

21 014F
2 0400

21 0000
11 2000
Q1 Q200
EDRQ

23 2150
nRoz

21 2000
11 0000
Q1 Q200
EDNRO

C= Olen

ORO=
CR7F
C2 01AA

DRZA
CREF
cZ2 037E
CR&F
L2 0440

o3 QREC
1a

1441
021
0SEA
1100

&4
L5
6
&7
G
&P
700
701
702
702
704
705
70
707
708
702
710
711
712
71z
714
VAR
71646
717
7i=
AR
20
721

ST
ragrn

7.a-~..'
734

;L
727

Ly o)
]

414X

o
ia
(1%

8 Now check out the RAM (up where the code has room)
ckrams
1 Hyramok 3 return addre
JmpP ckramz
3 Since the RAM (above 4000h) has passed the test we
3 assume.naivelw, that it s ok to marp out the FROM.
ramoki
11 H.Q 5 moave to ram. rel rom
1s0d L, 20000
T=i 2 B00N
1dir
Jme movhak+2000h8
mavhbaks in 2 3 release rom
1xid H» 30000
T=i 0, o0
Taid B. 2000
Tdir
dmp contin
contint 3 Place tao continue
in FIGAR $ if front epanel int switch is
kit 70 8 one ao ta the Moniter
Jnz Monitor 3 ELSE. check for auto—boot
in SIolAC 3 DD =TS
kit 2. A § me— e
JNE Network 3 1 - Netwarlk boot
kit 5. A 5 Q 0 Flappy baot
Jnz Harddislks 0 1 Harddiashk haot
LiFn TAPEort. Limp Flappyvl
reZma: bvte 1ah 5 channel reset
. bvte 14K,01001100L 5 2 stars bits. no Paritw
brte 3 11000001k 5 receiver enable
« bvte 5 511101010k 3 transmitter enable

" t‘ e t @&

re23ze ==

11k Q0000000 i

ey
«—PsRER

H 1anth

interrurts
af SI0 command string

[y



COL Z20 MACRO ITI Fage 1%
da/ma/20 hhimmiss

LSBPRM — ZSBC-3 FROM Monitor

Assembler C12012— 414X

I-1& PROM. ASM
741 j-————————
742 5 Main monitor loap
74= 3
744 3 Wait for a user requests then Jump to the
745 3 apprapriate routine to Process it
746 %
o1ac  ODOA 747 PROMmsa:.ascii LcrldLl1+]
01z 444Dlu20?: 743 . ife Nz, L.iascii "DME 274 "]
01946 2050524F4D0 731 .ascii " PROM Monitor "
01Aa4 242E 752 vte versiont+ Q7. ", "
QlA& 322334400 753 Evte . revision/104+70 s revisian@l0+70", patch, O
O1AA 754  Monitors
01AA 21 01&c 755 T=i H: PROMmsa
O1AnD DF 756 rs autstO/8 5 pPrint a boot—uPr messase
O1lAE 737  prompti
OLAE 21 2400 752 Txi SP.stack 5 start with a fresh stack
QlR1 E7 7o rat crlf/8 3 on a fresh line
iRz  2EZ 7460 mvi B, s 3 aoutput the command prompt
OlR4 7 741 rst autQ/a
Q1BS  CF 762 rst inQ/a $ input a command
Q1R FESZ 763 cPi q
OlR2 222A 7 &4 Jrz et 5 Set memoary
01BA FE44 765 cPi “D
QLR A Q202 766 Jz Lump 3 Dume memary
O1BF FE47 767 cri S
QLZ1 A QR4E 7ES Jz E0 5 Go tao a Program
Q1Z4  FE46 773 cPi “Fr
QLZ6H A 0252 774 Jz Fill $ Fill memorsy
Ql1C2  FE49 775 cPi <1
QLR CA Q247 7764 Jz In $ Input from a FPort
OlCE  FEA4F 777 cPi S '
QL0 A Q270 772 Jz gt 3 Qutput to a port
779 s$.ife (DESC2 ! (1-TAPEart))»L
7a0 3 cri M
721 3 Jz Map 3 not encush raom for
722 3 ] 3 DSC-4 map reaister set
QlLDE  FES4 733 cri “T~
QIDS A Q272 734 Jz Test 5 Test memarwy
olne  FE42 785 cPi B
Q1i0A  CA Q224 734 Jiz Boot 5 Boot
QLI FEOD 73 cPi cr
O10F 2219 7 drz Dumpcr 53 <orx - dump memory
OlEL 3 Q020 759 Jme arrar



CDL Z20 MACRD IIT Assembler CL2012- 414X
da/ma/20 hhimmsss
ZE5BPRM — ZSBC—-2 PROM Monitor

1-19

OlE4
Q1lE4
QlE7
O1ES
OlER
OlEC
QO1lEDR
QOLFO
QlF1
OLF2
O1F4
QlF&A
Q1F7
QLF=

Q1FA
OLFA
QOLFD
Q200
0202
Q20
QzZ05
Q207
Q209
QRO
O20E
0211
0z13
O2LS
oz12
021A
z1n
OZ1E

FRIOM. ASM

TIZ §ememem——————
7732 3 Set memarwy
724 3

799 5 = Jaddrs
796 Sets

CD QoSE 727 call
E7 773 Setl: rst
=0 QORs 722 call
EF 200 ret
7E 201 mav
e Tat= TR call
EF 203 rst
F7 204 rat
ZR40 205 kit
23801 204 drz
77 207 mov
23 208 Setz: in
12D =209 Jmer
210 e ———
211 5 DumPp memor
212 3
212 s D
‘ 214 DumpPcr:s .
21 2000 219 T=i
22 93EQ 216 shld
121 217 Jmpr
212 Dump:
S e bk 21 call
CR40 220 kit

L <addrl> [

2005 22 Jrnz
20 P2E0 22 Thid
izo0c 223 Jdmer

22 9IEQ 224 Daddrl: shild
FEOD 225 cPi

22805 226 Jirz
Co00aa 227 call
1204 aza JmpPr
11 0030 229 defaultsl=i

12 =23 dad
EB 221 DaddrZ2s xche

actadr
crif/a
prtadr
spaceae/3
A, M
prtbwrt
space/3
aethyt/3
0, R
Setl
M.A

H

Setl

Caddr]

H: RAM
Daddr
default

aetadr
0. R
Daddrl
Daddr
default
Daddr
o
default
aetadr
Daddr?
[, 128
o

~B N2 uE us

~E

-

uE Q3 AR an ~E ux

~E

-z

~e

address

Print HL

aat old bvte from

print it

aet new bvte
test i+ number entered
number entered
replace bvte in memory
next bvte

JumpPp 1F na

Ppaxint to

default startineg address

aalt starting address

Jume i+ pumber
resume From

store starting address
sege 1f <returns
Jump 1if no
aet ending address

default

E = endineg address

fraom CRT

entered
Previous

was tvred
end addr entered

dume range

Fase Z0



CIL. Z20 MACRO
da/ma /20 hhimmiss
ZSBFRM — ZERC-3
1—=20 FROM. ASM

Q21F  2A PZE0

o222 E7
o222 Q0O 00Rs

Q226

Q227

EF
7E
(M 1]

OR2E

0024

O22R 25
0z2C 70
0220 E&OF

Q22F  20F5

R

EF

Q222 2A PZEO
ozz5 7E

0226 E&TF
QZ38  FEZO
0Z2A 2002
0230 BEZE
022 07

azzF 23

0240
0z41
0243

70
E&QF
20F0

0245 22 PIEOQ
024z BY7
Qa4%  EDSZ
Oz4p 2202

040 FF

Q24E
QZ4E

0251

oo ooss

E®

ITI Assembler

241
242
243
244
245
44
247
243
249
S50
251
252
25T
254

[onc ] =l =l
Leeou P}

256
857
353
257
2A0
61
862
863
264
865
Shb
867
863
267
270
871

C12012- 414X

FROM Manitaor

1hld
rst
call

Dumed:

-
k]

Dumel: rst
’ My
call
inx
mov
ani
Jrne

~x

rst
1hid
moy
ani
cri
Jrnc
mvi
rst
ins
[111a3Y
ani
irnz

Dump2s

IYES

shld
ora
dshc
drc
rst

eonts onmat e s Somss it ot St st

(:; 8T NF N3 uE
[]
o
l:"'l
o
=N
(=3
-

It
o
P

&
A
P
H
A
Q
[

s

n

A

7

A
H
A
0
jul

ju]
A
I
I

restart/!

it}

addr
r1f/a
rtadr

Pace /o
2 M
rthvt

2
Fh
umpel

Ppace/S
addr

» M

Fh

Qb

+4
s

uto/2

L
Fh
umpP2
addr

umpPQ

locatino

etadr

ur w3z

bE uB a2 9E uB

~a <z

~s

~u MR NE G2 NE uR &3 uR

~E us uE

o es

o)

~3z

. Faae

Tor of dume laoap -
print dumr address

Dump 14 bwtes in hex Format
ast a bhvte

Print it in hexadecimal
point to next bvte
check i+ multirle

af 1é&

Jump i+ not

Dume 14 bwtes in AZSCII Farmat

aet a bvte

mask out Paritw
Printable?

skirp next instr if printable
print <dot> if unerintable
Print it in ASCII

paint to next bvlte

check i+ multirle of 14

bit

Jump it not

it dump is Finished
clear carry flas
clear carry +lag
Jume if not done

Checlk

it done

is in HL
address in

address

Jump ta HL

21



QoL Z20 MACRO IIT Assemb]
da/ma /20 hhimmiss
Z5BPRM —~ Z2RC-2 PROM Moni
1-21 FROM. ASM

fxx]
~
O N
Tl ovs 92w ¢

0252 273
0252 o0 0052 279
0255 ES 220
02546 2D 0052 =21
0259 F7 =2
oz25A Ol o
OZ5R  RB7 24
0O25C  EDSZ =25
025E 4D =
Q25F 44 287
0260 6B 2
0261 &2 o

0z62

77

-~
[
!

P}
o
)
Dt
PoaC}
o
o

w000 03 03

oRe2 13 1
024  EDRRO v
0266 FF T
294 3
295 3
296 3
297 3
Q267 =
Q2&7  F7 9

0268
Q2L
O2EA
CORAT

O2&F

4F

E7

En7a

o 002A
FF

0
[
fa]

w01
202
203
204
205 3
EIRT
207
205
209 0
210
211
@12
2z
214
218
214

NE d3 gs N

Q270
Q270
0271
Q272
02732
Q274
0275
Q277

F7
FS
F7
ol
4z
EL79
FF

ar 012012- 414X

tor

erees oeen ey o et seses smene Smtew bt Wt

Fill memar+w
F <addel <addris
ills

a
?

call
Push
call
rst
POP
ora
dabc
mav
moy
mav
moyv
moav
ins
1dir
rst

caset a00s moss s evore evans so0ms Gasns soves somme

Input from a Paort

f1x]
ot
B

P

=

fadr 3
b t / =

i)
—~

&)

+

I

PR ST JpeY ]

TomIr

L Y Y S )

HETIrooo0D>o0o gy Ty

~a u

restart/a

I <part>

ns

aethvt/&
mov A 5
rst crl+/a
inp A H
call prthvt %
rst restart/a

Output to a rort

rst

0 Cports Cheytel

uts:

thet/a
W 5
thvt/s78

ret
Push
rst
POP
mav
oute
ret

i i

=4

Domw ou

-~
m
LRRNT SN

?

-

Chvted

~estart/2

-

starting address

ending address
3 Fill char

beain addr in DE
clear carry

HL. = HL - DE

BC = kvte count

HL = source address
put +il11 char in

[E = destination

memorsy
address

C o= poart number

input bvte to A
print the byte

Part number
auterut bvte
are Port number
o= port number
autput byvte from A

@
3 aat
t

N
il

o
1]



COL Z20 MACRO III Assembler C12012- 414X Fags

da/mo/30 hhimmiss
ZSBFEM - Z5BC-2 PROM Monitor
L—-22 FROM. ASM

217 e —————

220 3 set memory mar register

221 3

2228 M orear dhwtel

923 3

P24 3 Nate: <reg> = 0:1l....2F

P25 3 <hytels kit 7 = O Tocal mem

26 3 bit 7 = 1 external mem

w27 3 bits & to QO = pase number
22 3 (hits & to 4 are low-true)
92?3 .
220 3 For exemple, the command "M 2 F3" will map loaical
931 3 addresses ZO0O0-2FFF to phvsical addresses Z000-3FFF
2232 3

w23 3 To enable the mar, do command "0 O 29,
2234 s.ife (DEC2 VY (1-TAPEart) )L

225 sMap:

EUCT N rst aethvt/S

W37 3 Push FaW

EICI- I rst aethvt/3

D3P 3 mov H.A

240 3 POP Pl

241 3 ric

w4z 5 ric

ER G ric

244 3 rlc

@45 3 moy B.A

24E 3 mvi L. BETMAF

247 3 autp H

945 3 raet restart/o

EX 1 5 end "DEC-3 without Tape"



COL Z80 MACRD ITII Assembler C12012- 414X

da/ma/20 hhimmiss
ZERPRM - ZSRC-3

1-23

QOFF
Q272
Q27a
027R
Q2702

Q27F

Q2R0
0z32
Q=2
028
Q2ES5
D2
0ZEA
022

Q230
Q2=E
Qs

Q270
Q292
0293
Q295
Qg
Q27
Q29A
Q220
Q22E
QOZA0
0z2al1
Q2A2
Q2A4
Q2AS
Q2A7
QZA=
Qz2A9
QZAC
02AN0
Q2AE
Oz2R1
OzB2
Q2R3
Q2R&
Q2R7
QzZRa
QOZBE
QZER

FPROM. AS

oo 005
ES

[ R A A L]
ot

QLFF

E7

ES

ES

QE7R

oo OZRE
77

B7

EDsz

12

2R

20FS

E1

QE7R

-h OZBR
7E

Bz

c4 02AC
R7

EOS2

1%

2R

20F1

Q5

ZERE

n7

El

o3 ozas
Fa
E7
o
EF
F1i
-h
EF
7E

-3

Qo5

Q0=

7%

FROM Maonitor

REO
261
L2
2ENC]

P64

PES

Db
L7
P&
PED
P70
w71
T2
2T
274
EA
e
277
978
2T

220

- .\"
(XA

. 1:‘ -, .\!:'
o

O

0000 00 0
NGO b py e

g

’{l

[0y}
)

3]
(3]

IR
)

DI
w27
Dog
e
1000
1001
1002
1003
1004
1005

Y
3 Test memorwy
3

$ T <addril

3

5 Reretitivelw
H

$ Far each

?

rattern
Test:

retrws

Fillmems

-+
rL'
0
L
3
o
=
I

and read it back

call
Push
call
POP
mvi
rat
rPush
Push
mvi
call
mov
ara
debc
dad
o o
Jrnz
ROP
mvi
call
mov
Cme
onz
ara
dabeo
dad
doe

drnz

memerra

tstratn:

deor
mvi
ret
POP
Jmp
Push
rst
call
rst
POP
call
rst
mov
Jmp

moav

errar
and bvte read are displaved.

<addrz

write an

increasing
for verification.

detected

QFFh
aetadr

etadr

B:patter

crl+/3

H

H

L, 7Bh
tstratn
My A

A

I

I

H
+illmem
H

s 7Rh
tetratn
A M

C
memerr
A

I

il

H
testmem
B

A, .
auth/8
H

retrw
FElW
crl+/a
Prtadr
space/S
FEW
Pritbwt
space/S
A, M
Prtbeet

A,

n
3

"
9
-
?
u»
2
]

n
?

~e s ~NE um ME um uB ==

=

EYT IRV

e

. NE s

~g B

Fase 24

data rattern.

» the address, bwvte writtens

initial pattern offset

read starting address
read

ending address
LDE = -

start,. HL and

save ending address

sead

F111 memory with random
clear carry bit

set Z Flas if done
restore HL

ac ta next lacation

~

ore ending address

=
T

=3

in
g
1]
[=H

call if memary érprar

use another Pattern

tell user we're still alive

save what was written
print address of errar
bvte written

bvte read

get pseudarandom # in



CoL 720 MACRD III Assembler
da/ma/20 hhimmiss
Z5BPRM ~ Z3BC-2

1~z

Q2RO
O2BE
QR0
njeind}
ORCE

Q2CE

FROM. ASM

Cae2
EED
oF
20
4F
o

FROM Momitor

1004
1007
1002
1009
1310
1011

C1z20l1z2-

adi
#rid
reo
add
maoav
ret

414X

21lh
110100010
R

CsA



COL Z20 MACRD IIT Assembler CL2012- 414X Faae 2

da/mo/20 hhimmiss
ZSBPRM — ZSBC~3 PROM Monitor
1-25 FROM. ASM

1014 3 ——————m——

1015 35 Boot from floepv,. network. harddisk. or tare.

101& 35

1017 35 R <devicelr [<combu+:]

ilo1e 3

1012 3 Read a hootstrar proaram from a device into RAM.
1020 5 If successful, Jume to RAM. I+ the device is T,
1021 3

then test the Flaepy disk cantroller.
Q2C4 1022 BRoaot:

Q24 CF 10232 ret inQ/2 5 aet device name
Q20 0B 1024 axaf 3 save it

Q206 21 Q2000 1025 T=i Hs wwab 5 coame bkack to here
Q207 23 0400 1024 Jmp ckramz2 3 test memory!

ORCC O 1027 ..ok @mwaf 3 met device back

Q200 FE4E 1023 CPi N

CQ2CF CA OZ7E 1022 4z Netwark

Q202 FE4%2 1030 crPi “H

Q204 A Q4460 10321 Jz Harddisk

QZN7 FE44 1oz cpi T F

aozpy 2811 1022 JrE Flappy 3 Boot from Flopepy unit O

Q2R FED4 1040 ‘ cPi “T

Q200 A Q341 1041 iz Testflars: T
142 3
104% 3 Check for boot from specified #loappyv unit

Q2ZEQ  D&Z0 1044 sui itk 3 unit must be = 0

OZEZ2  FA Q0o2C 1045 dm errar

OZES FEOZ 1044 cPil 7+1 $ unit must he <= 7

QZE7  F2 00ZC 1047 ip errar

OZEA 1201 1043 Jmer aoflap

Booat from network
koot Ffrom bharddisk

~a am

est Floppy

@

-
o



COL 220 MACROD

ITI

da/mo/20 hhimmiss
Z5RFPRM —- ZS5BC-3

1-264

QZEC
Q2EC
OZED
QZED
QZFO
Q2F3
QZ2F6&
QzF2
Q2FR
QZFE
03200
Q202
Q203
0205
O=08
OZ0OR
el
0z11
0214
0z17
0314
o=1n
Q220
Q22
Q=324
On2b
oz2g
Q2240

Q320
‘) ] (:)
“ N ...- ...-
[T

Onze
QEac
QIzE
0340
Q=43

0245
Qz4:
OZ4R
QB4
OZ4E

PRUM-QJM

97

21 0271
11 93220

01 0Q0n

EDRO
IR |
22 9394
CRO7
a0

27

nzos

-0 QOR1
21 02&B
oo Q0AL
21 9390
O 0O0AL
21 Q2&F
Co Q0AL
co O0OR1
2ZA wIR20
CBSF
20EA
CREF

")- 'EP
E&ADO

o4 oopz

21 9E93
COO0AL

21 2000
01 0011
Con QORE
EDAZ
20F2
-2 QZEDR
ORoOz

o QOR1
21 2E80
7E

E&CO

CA 2000

103 1
105

1052
1054
1055
1056
1057
1032
1057
1040
1061
10&2
10463
1064
10&5
10664
1067
1065
1062
1070
1071
1072
107z
1074
1075
10764
1077
1072
1072
1020
1021
i1oa2
Losz
102

10235
1026
1037
10Es
10w
10920
1021
1092
1093
1024
1095
1094
1097
1093
1029
1100
1101
1102
1103
1104

Assemble

PROM Monitor

” W2 N3 N5 uE &2

Tappys

aoatlapi

-
m
in
e
[
o

n
e

3
in
w
t 1]

Tost,

NE W NE uE &E s

r G120l

Flaorpy

For S
the floappw

boat

Read sinale
from drive 0O,

sub

Twid
T
1=i
Tdir
sta
sta
set
aut
aub
aut
call
1=i
call
1xid
call
Twi
call
call
1da
kit
Jrnz
kit
Jrz
ani
one

This code is verw
+FlorPPvs
controlle
and read aoreration

inch

Tasd
call
T=i
T=d
call
ini
Jrnz
Jmp
in

call
T=i
mov
ani
4z

2— 414X

Faae
densitys track 0. sectors 1-2
and Jume ta RAM
A
Hs homeFLOPS setup homes read commands

[ homeF 3
B,13 H

must move to RAM so that
unitno can be selected
hameF+1 5 put unitnoe in home. read
readF+1
2.4
FIOBDQ
A
FIOAD 5
result 3
H: specFLOF
command 3 spe
Hs homeF
cammand 3 recalibrate
Hs IsenseFLOF

turn an drive select it

H
3 select drive

to DMA
contraller

multirlex Floppy
Flush the floappw
ci¥v timing into

drive Q

command § sense interrupt status
result 3§ 2 result bwtes returned
resbhuf 35 aet First status bvte

. A

reseek 3 retrwv if not readwy

=

'-"A

sense $ retry until seek done
QLR 3 check if seek successtul

ioerr

timing sensitive.
gach data bvte must be read from
@ within 27 microsecs, ar it is

will terminate prematurelr.
Hs readF
cammand 5 read data

H,BOOT1ac § koot address

B, 25&6C8+FLOPLR

waitdr 3 wait for next bhvte availabile
aaet and store a bvie
cantinue until 1 sectoar
laap haoatstrar loader
ator the flaerpy controller
and check result status

wwread read
aaflop

STORFLOFS

result 7 result byvtes returned
hsreshufs aet First result byte

A M .
QUIOR $ toap 2 bits showld be zero
BOOTT1ace 5 Jump to boot code

27



COL 7220 MACRO ITI Assembler
da/ma /20 hhimmiss
ZSBFRM -~ ZSBC—-2 PROM Maonitor

1-27

03251
0254
Q357
03E9
QRS0

QR5E

FROM. ASM

L1 w70

01 Q010
EDBO
21 2000
SEOD
C3 QZ0E

1105
1106
1107
lio=
1102
1110

C1201E-

Twmi
Tai
Tdir
Tad
mv i
Jmp

414X

d,2070h
ks 1OR

b > 20000
A2 I
daddrl

.
k]
[}
?
"

K

"
?

mav result buf
to to PO70 for displaw

displaw result i+ err

into displaw

rautine

Fage Z&



DL Z30 MACRO
da/ma/20 hhimmi:ss

111

Assembler

Z2BFPRM - ZSBC-2 PROM Monitor

-t
bt

Q0o
Q361
Qn64
Ona7
QZ6&A

QOO0
QOO0
0001
QOFF
Q4R
Q2&R
QR4
QzeD
QDAE
QI&F
QO2EF
Q370
Q371
02371
Q372
Qz732
0274
0274
0373
Q274
Q377
Qa7
Q272
Q27A
Q378
Q=71
0370

FROM. ASM

[ I A IR Lt
CD 00AL
CD OOEL
FF

07
QO
FF

Q&
Qo
Q0
Qo0
ol
Q0
1A
Q7
20

111z
1114
R ]
1114
1117
1iia
1119
1120
1121
1122
1122
1124
1125
11264
1127
i1z2
1129
11320
121
1139
1140
1142
114z
1144
1145
1146
1147
1142
1149
1130
11&4
1145
11464
1147
11&3
1169
1170
1171
1172
1173

R —

$ Test +laprpy

]

5 Get

5 Perform

Testf+lapi
call
call
call
rst

g ——————————

5 Florpv
H

drive
track
sector
endcom

specFLORP

= 0 0

«bvte
o bvte
bvte
W« bvte
IsenseFLOF:
« bvte
bvte
homeFLOF:
Wbt
bvte
bvte
readFLOP:
« Ivte
«bvte
o bvte
«bvte
. bevte
«brte
«bvte
bvte
. brte
«brte

12012~ 414X

a fFloppwv

command buffer address,
command and result phase

agtadr
command
result
restart/

command stringas — see

=2E2h
21h
arpd o am

endoom

7
drive
endcom
&
drive
track
QOh
sectar
Q0h
1Ah
O7h
122

endcom

and then

3 aet command buffer address
3 da a command rPhase

5 da a result rhase

]

NEZ7465 chie

far explanation
bhaat drive number
boot track number
fFirst oot sector
end=af—-command character

descrirtiaon

N8 NE NGB NE

Fr command
122 ms unlaoad
2 ms. non~LHA

= interrurt status”

~E
n
i)
3
in
[

3 “recalibrate” command

3 drive select

single densitwy

head: drive select
track number

head address

ector number

28 byte sector
sector number
ar lensth (in bvtes)
sector size

WMB g5 WMB NE NE JE SE WD G



COL Z20 MACRO ITI Assembler C12012- 414X Fase E0
da/ma/230 hhimmsss

Z2BFRM — Z2BC-32 PROM Monitor

1-29 FPROM. ASM

1178 §-———— - - e
1172 3 Netwaork boot
O27E 1120 Network:
O27E 97 1192 sl A
O3I7F  ED47 1193 stai
ozzl  EDSE 1124 ime y setur interrurt mode
Q3SR 2EOL 1195 mvi As1 '
Qzas 203 Li24 out FICAD 3 multielen SIOLR to IMA
OzIza7 21 03C2 1197 T=d Hs DMANProg
azsa 01 138 Liw& Tei B, DMANS-CZ-+DMA
Q320 EDRZ 1199 outir 5 Program the DMA chip
Qz2F 21 ozp:3 200 Teid H: RECPRrog
Q322 01 OF2R 1201 T=i B, REC$<S+3TI01RC
Q225 EDR3 1202 outir 3 Program the SIOLR chie
Q327 1202 ..wait:
Qz97  DRER 1204 in SI0IRS 5 wait for data addressed to us
039 E&0] 1205 ani 1<R=RDOY :
QZYR  22FA 204 ‘ irz »cwait
Q320 LDR29 1207 inm SIQIBD 5 throw awaw the user number
Q29F 2ES7 1203 mvi A 327h enable IIMA
Q3A1 Dazs 1209 aut oMa
OZA2 FR 1210 el 3 remember ints are disabled
1211 b+ a hardware reset.
QzZA4 76 1212 kit wait for DMA done interrupt
Q3AT  C2 2000 1213 Jme BROOT o execute the bootstrae
1214 3
1215 5 Process interrupt on DMA done
QZA2 1216 DMARdone:
Az FS 1217 push FSW ,
02A%  ZECT 1218 mvi A QCZR 3 reset DMA chie
OZAR DEas 121% out oMa
QOZAD0 Z2ZE1= 1220 mvi A, 12h 5 reset the SIQIR chir
QZAF  D22R 1221 aut STOLRC
OzRr1 F1 1222 POP FalW

=Rz C9 22 ret

oMA vector stored in low core

-s

~s

~a uB up o~

—



ChOl. Z20 MACRD ITI Assemb]

da/ma/20 hhimmiss
2 PROM Monitor
FROM. ASM

ZEBFRM — ZSBC—

1=30

QR0
QOFE
Q2R3
QzR2
QzZR4
QZRA
OzBa
QZRA
QzRC
OZRE
QICO
QOOF

QORC2
n*c;
Q3

U3C4
QIACT

Q3CA
L
QA
QICR
Q=CC
Q3Ch
Q=CE
OZCF
Q=00
oz=n1
o=pe
Qanz
oz04g
0013
] N

12

0420
1520
QIFC
Q&FE
O77E
11E4
23Fn

(e
c7
R
70
Q00
Q37F
14
25
29
12
Q&
w2
CF
Q1
CF
AR

YT
1227
1222
1229
1220
1231
1232
123z
12:4

Lué
1237
1 ..A"'li_l

1229
1240
1241
1242
1242
1244
1243
12464
1247
1248
1249
1250

1251

gt B

.I alatal

l
-&--.. D]

1254

1255

1256

257
1258
125%

1260

er 212012- 414X

5 SDLCS command strinss

TenBOOT
BOOTusr
RECPraai

RECS%

IMANProg

DMANS
110wkt

oonse vmmue
o=

«Dvte
»bBvte
2 lvte
bvte
« bt
vte
. bvte
«bvte

bvte
bvte
L Bvte
bBvte
ward
word
. vte
cbvte
» bvte
. bvte
bvte
vte
vte
bvte
«bvte
byvte
bvte

Faae

2200 $ lenath of network oot code
254 3 boot pseudo user number
QOOLIQ00E 3 channel reset

4,00100000L 35 =S0LC moade

15h, 100000008 3 transmit disable
22111111008 5 receiver info
L, B Tusr $ wser number
7.011111100L 5 flas bvrte

11k, 11100100k 35 interrupt contral

23h-11111108b 3 enable receiver

«.—RECPraoa

Q2h 5
QC7h H
QIZRR H
7L 5
BOOTTac 3
1enBOQOT-13
14h 5
23h H
25k 5
sIaiepn o
12h 5
OMAve ct&OF
22k 3
OCFh 5
1 3
QCFh 5
QARK 5

.‘UMANPPOS

aster reset
FCStt Ppart A
reset Port R
read from Pport B
DMA address

oMA lensth — 1
port A inc, memory
part B fixed, I/0
bvte mode
part R

ﬁ

interrurt at end of klock

Flv 3 interrupt vecotar
stor at end of black
Twad starting address

read

load starting address
enable interrupts

2
2D
=20

1R
1B

s

wle

1A

a1



COL 7220 MACRO III Assembler C12012- 414X . Faae 32

da/ma/20 hhimmiss
ZSBFRM - Z5BC-3 PROM Monitor
1-321 FROM. ASM

TREA 5 3330130 030 36303030 0 30 30 30 30 3 3030300 3030 3030 36 36 303 300 230030 30 30 3 3036 30303 b A0 H A
1267
Q400 1263 o L0 400H s SECOND HALF OF ROM

1269
1270 3 RAM diagnostics. First. check for data bits stuck
1271 3 hiah or Tow, by filling memory with s and FF s and
1272 35 reading them back.
12732
Q0400 1274  chkramz2:
0400 D 1275 @l 3 save HL (ret addr)
0401 ZEFF 1276 mvi AOFFh 3 test with FF s first
Q4032 21 4000 1277  sachkls 1xi H, 4000R 5 111 memorv. 4000 to tap
Q406 11 4001 127a 1xi [, 4001 HhH
Q402 Q1 BFFF 127% Tmi B, (O0=4001H)
Q40 77 1220 : mav M. A 3 char to Fill
0400 EDRO 128 Tdir : 5 Fil11 it on ue
2az
Q40F 21 4000 1232 1=i Hs 4000h
0412 11 Q000 1224 Vi I, 0
Q415 BE 1225 L.chk2: cme M 3 see if still same as A
Q414 2 0459 1224 inz stuck 3 if mot, it s stuck.
041z R7 1287 ora A 3 clear carry
N41a 2= 2as ine H
0418 EDRSA 12a9 dadc ju} 5 check For HL=0 this waw
Q41D 20F6&G 1290 irnz echk2 3 (daesn t trash A)
: 1291
Q41F R7 1292 ara A 5 after doina FF, dao O
0420 2202 1293 irz qeorass 3 after doing O, ao on
o422  AF 1294 Hra A
Q0422 12DE 1295 Jjmer «achhil

1296



col. 220 MACRD 11X Assembler C12012- 414X FPage 23
da/mo/S20 hhimmiss

ZSBPRM — Z2BC-2 PROM Monitor

1-22 FROM. AZM

1299 3 Test for shorted address lines: Memory is npow +ull of
1200 3 zeros from 4000k to FFFFR. Test all address inputs to
1201 % those three banks. With ane addr line high. write an
1202 3 FF. then check the addresses with anv ather line hiah
1202 3 (and the one with all low) ta see if anv bits are non-
1204 3 zerc (ie.e. an addr line to chiep is shorted or orend.
1205 8 Next rotate the hiah bit right in the write address
12046 3 and repeat. thus testing everwy line to the chir. Do
1307 % this entire aperation for eah of the three hiah banks.
1202
1209

Q425 1210 4qcrass:

Q425 01 4000 1211 T#1i R, 4000h 53 bhank offset saved in BC

0422 21 2000 12312 brklooapt =i H, 2000K 3 highest addr pin to RAM is high

Q4:2B 0% 1212 outlooepidad R 8 HL mow = write address

042 T7E 1314 mav APRY 5 read bvte to be written

04z BY 12315 ora A 3 should bhe O to start! if not.

Q42E 2029 1216 Jrne Cross 3 bank=-select Togic has problems

Q420  ZF 1217 cma 5 make FF

o421 77 1213 mav M. A 3 stick it intwa test address

0432 54 1312 Moy o, H

0432 S0 . 1320 mav E.L § set up write addr in DE too
R 5 then ao & rotate bits once
1322

04z4 74 222 inlooprd mav AT $ DE has actual test addr

0425 20 1324 sulb B 3 so subtract bank offset

0424 CBIF 1225 - osrlre A $ rotate it right (fill w/Q)

0423 CRIRB 1326 rarr CE $ i¥ 1 has ot thru. then

0424 23202 1227 Jro . S0 $ breal: out of inner loop

Q420 20 13z add B s remember DE has Just 1 bit high

Q420 57 Lazae mav 0. A $ sa adding bank offset aives

04z 1A 13320 Tdax n 3 test address. Read it.

04zF  R7 133 ora A 5 check for 17s

Q440 2017 I drnz CrOss $ bhomb if any found

0442 18F0 233 Jmer inlaor

' 1224

0444 O/ 12325 . .aol 1dax B $ now check addr w/ all 07s

Q445 R7 1334 ora A

Q44465 2011 1237 irnz Crass

44z 7 A RCICH= My A.H 3 HL has write addr. so subtract

0442 20 1332 sy E $ kank offset. and rotate

0444 CRIF ‘ 13240 srlr A 3 rotate rigaht, fill w/0

Q44 AT 1241 mov H> 6 5 low bit - CY

Q440 CRI1D 1342 rarr L 5 rotate right. CY -2 hiah bit

Q44F  Z20DA 12432 Jrne outlioar 3 i+ 1 isn”t thru ao back asain

Q451 2E40 1344 mvi A- 40h0 3 now move bank offset up to

Q452 20 1345 add B 5 mext bank

0454 47 1244 moyv E-A

Q455 z2oni 1247 Jrnz brkloar 35 if zera. we're done

1342
, 1247
o457 e 13250 @ 5 aet ret addr back



COL Z20 MACRO III Assembler CLZOL12- 414X Fage =

da/ma/20 hhimmiss
ZSBPRM — ZSRBC-3 PROM Monitor
1-32 FROM. ASM

0458 ER rchl 3 exit by Jumping to where we
3 left aff.

Q452
Q452
Q454
04510
Q450
045E

0 N
mm

mov AP 5 aet culprit onto address lTines
mvi Abell 3 if bad, camP on conout part
o e i@l 1
Jife DECE,Lout SIOLADT

Jmer Cross 5 pPossibles no status check.

=
O Y]

RIR [o]
0 ~
Pt Bt Pt b pe b b et el

O3 D3 03 03 O3 03 D0 L3 0
o~ OO On OO O in

SONG D W



i

oL Z20 MACRO TIT Assembler CLZ012- 414X Fase 2

da/ma/280 hhimmiss
ZSBFRM -~ Z5BC-3 PROM Monitor
1-24 FROM.. ASM

Harddisks:
Txi H, s 1THARD
call cmdHARD 3 select unit O
Twmi H> readHARD .
call cmdHARD 3 read 1 sector
call resHARD 3 ae¢t result status
Tud H, BOOT Ve ‘
mvi R, 128
call recHARD 5 aet data bwvtes
Jmpe BODTT vz ‘
Send command to the hard disk
3 Regs int HL = address of command strins
$  Reas out: npane
)

Q440

04460 21 0400
Q462 I Q474
Q466 21 0402
Q442 0 Q47A
Q4460 I 0424
Q446F 21 2000
Q472  Q&20
0474 O 04B3E
Q477 2000

NNSNSNNSNSNNNSN
QNS W e OO0

xx]

000

.m+4o

Destroved: A, BC, HL

Q474 1282 cmdHARD:

0474 RO 132 .ol in HARDE clear status

047 [DROS 1325 in FPICAD 3 wait for HOC receiv
Q47E CRBISF o224 bit 2L.A

J D0 D0 00 03 D3 00 00 00 03 00 00 3 03 G 0

~n

[

420 2OFS et Jrnz wsl .
0422 2ESL e mvi A.31h 3 "reauest to send”

0424 DOl 1;“7 aut HARDPF

0426 DROR 1390 .. in FICQAD 3 wait for HID send

Q4a2  CB&T 13921 it 4. A

04z 28FA 1292 dirz B

04zC DBO1 1393 in HARDF 3 check if "clear to send"
042E FESZ 394 cPi 52k

Q490  20ER 13295 Jrnz wnl 5 if nat, retrw

Q422 Q&08 1296 mvi B,2

Q424 1210 1297 Jmpr sendHARD

P
n

1298 §—————————
1299 3 Receive status from hard disk controller
1400 3 Reas in: nane
1401 35 Ress out:  none
1402 3 Destraved: A, BZ, HL
04964 14032 resHARD:

04946 21 PFIB0 1404 1a2d Hrresbuf; put result bvtes here
0472 QAOS 1405 mvi R, & 5 alwawvs get 8 result bytes
4B  CO 04RB:= 1404 call recHARD

Q4%E 2 PER7 1407 1da resbuf+73 check error status

Q4A1 R7 1408 ara Fa

O4Az2 4 oDz 1409 cnz icerr $ abort on any erroar

O4/S o 1410 ret



COL Z20 MACRD TII Assembler CL2012- 414X

da/ma/280 hhimmiss

ZZBFRM - ZSBC-3 PROM Monitor

1-33

04Ak
Q444
0443
04AA
Q4AC
Q4AE
Q4RO
Q4RB2

Q4B
Q4E:=
04R=
04RB7
Q4R?
O4BB
O4RD
O4RF

Q410
Q4120
Q4171
04122
Q042
Q43
404
Q405
Q44
Q47
Q40cs
Q410

FROM. ASM

OEO1
nRos
CRESF
2Z0FA
EDAS
20F &

()

QEOQ1

LIRS
CR&7
ZEFA
EDAZ
Z20F &

(5

13

Q0

11
01
0z
Q0
00
Qo
0A
QO

1413
1414
1415
141&
1417
141
1419
1420
1421
1422
1423
1424
1425
1426
1427
1423
1422
1430
1421
14322
14z=
14324
1435
143264
14327
1423
1439
1440
1441
1442
144z
1444
1445
1446
1447
1443
1442
1450
1451
1452
1453
1454

; ~~~~~~~~~~

3

5 Regs ins

H

3 Regs cut:

3 Destroved:

sendHARD:
mvi

wals in
it
drnz
outi
Jrnz
ret

; ——————————

3

5 Regs int

H

3 Reas out:

5 Destroveds:

recHARID:
mvi

e ld im
it
irz
imi
Jrnze
ret

a
?

—- tonen nnet e e oo G dnsme bo s

Send data bvtes to the hard disk

HL. = black address
B = bvte count
fane

A, BC, HL

=, HARDP
FIOAD
A

«ul

..1

Receive data bvtes from the hard

HL = black address
B = bhvte count
none

A, BC., HL

> HARDF
FIOAD
4,R

easl

I-l

$ Hard disk commands

sa THARD:
bvte
. brte

readHARD: ‘
bvte
- bvte
«bvte
«bvte
Lbvte
. bvte
«bvte
«brte

12h 3 select
0 5 unit
11h 3 read

1 5 secotr
= 3 track

0

0

0

10 3 retries
Q

disk



COL Z20 MACRO III Assembler C12012-~ 414X Faae 27
da/ma/30 hhimmtss

ZSBFPRM - ZSBC-32 PROM Monitor

IRt FROM. ASM



COL Z80 MACRO III Assembler C12012- 414X Fage 28
da/mo/20 hhimm:ss

ZSBFRM —~ ZSRC-2 PROM Manitor

1-27 FROM. ASM

04CA FR0Z  lasthvt == .
2202 Jif2.C .
2206 LePrntx “Code is shorter tham 2k (2 will fit in th
@ pProm). "]

2202 end



Col 220 MACRO ITIY Assembler

da/ma/20 hhimmiss

ZZBPRM — ZSBC-3 FROM Mornitaor

133

RELL.
BOOTHS
CMOHAR
CR
CTCZ
DANODRZ
DMANFR
OMS15
DUMF O
ENDUCOM
FILILLME
FLLUSH
GETADR
HARDOIDI
HOMEFI.
INC
ISENSE
LENROD
LILJWRY
MONITO
MUMVEL
CUTLOD
FATCH
FPIORC

PRTADR

CIMARE
RIOERRM
READHA
RESBUF
RESULT
RE222%
SELHAR
SET
SI01AC
SI02AC
SEEWSE
STOPFL
TAFZTE
TOGGELE
VECTAR
WAITI
XORVRE
XINITC
XRECAL
» BLINE

QOO7
QOFE
0474
QOOn
QO
QZ1E
QIoe
FFFE
O21F
QOFF
oze
QQ1S
QOEa
Q460
0271
QOZR
Q26F
QIS0
Q205
01RA
Q007
Q42R
Q044
QOOR
Q0E5
QOZF
QOOR
Q42
ppetaie
QOR1L
Q009
Q4120
QLE4
QQZA
QO22
2404
QOO3
nz00
QOO0
Q2E7
QOO
QOO0
QOO0
Q001
QOO0 03

X

BNELOD
CERAM
CMOMoDn
CRLF
CTLSFL
DATHCM
DMANS
IRIVE
nMP 1
ERRM=IG
FLIOFDR
Fiax
GETRYT
HARDF
HO=
INITIA
LASTRY
LENXER
LOWADR
MOVEAK
T
ATESTO
FATTER
FIOERD
FRTEBYT
RAM

- READDR

RECHAR
REZEEWK
RETRY
RXROY
SENDHA
SETL
SI01AD
SIOZAn
SPACE
STUCK
TEST
TRACK
VERSIO
WROATA
XERRRL
XINITD
XRERXF
LDATA.

C12012- 414X

Ftdtt Symbal Table 444+

Q428
0149
Qoozn oo
QQZ0
@405
Q001
ala ki
QOO0
Q2264
QQCs
0011
FFFF
QOO
QOO1
wIalale]
QONR
Q4120
QLOA
2403
0130
Q270
ol
QOFF
QOO
O02A
2000
QOOR4
Q4R=
QZ0E
Qzaa
Q000
04AkL
OLE7
QO3
QO20
ooz
Q4=
QR7S
Q000
0004
alalo )]
24064
QOO
0Q04

Qoao" X

BOOT
CERAMZ
CIOMMAN
cROss
DALDDR
DEFAUL
DMARDID
[=Cz
LLIMP2
ERROR
FLOFPY
GETO
GO
HIGHADR
IN
INLOOR
LASTHMO
LF
MEMERR
NETWQOR
TO
FARALA
FICAL
FROMMS
FRTNEL.
RAMOE
REALF
RECFRQ
REZHAR
REVIZI
SECEIZ
SENSE
SETZ
SIQIRC
=SI02BC
SFECFL
TAFROD
TESTFL
"STRAT
WAITO
XBLISY
XERROR
XOPCOn
X=ELCO
« PROG,

Q2024
0400
Q0A1L
Q452
2REQ
Q21A
QA
QQQO0
Q235
QOZC
QZEC
QOSn
O24E
2401
0267
0424
QOOQF
QOOQA
QZAC
QZ7E
QQLo
QOOZ
QOOA
01ac
QO3
QL4F
e
QaRa
Q426
Q017
0LO00
Q214
QLIF7
QOZR
QOzZ=
Q3&R
QOO0
Q36461
QZBR
QQ42
Q000
QOO
2400
QO
QOO0~ X

BROOTLD
CrosilM
CONTIN
CTCO
DADDR1
uiTAY
IMAVELC
OLE
OUMPCR
FILL
FL.OFSR
GET1
GOFLOR
HOMEF
INO
I0ERR
L.E

LLE
MIDALDR
NI
T
FARAST
FIOAD
FROMPT
ECROES
RIODATA
REALFL.
RECS
RESTAR
Rzz2zz2
SECTOR
SERIAL
SETMAR
SI01RD
SIOZ2BO
STACE
TAFEQR
TESTME
TXRIY
WAITIOR
XOESEL
XIDLE
XREAD
XSENSE

OO0
Q7FE
Qléan
QO30
QZ0E
QO
QOO
QzZ02
QLFA

0252

Q010
QO&2
QZED
TATOQ
QOO
Qone
Q44
Qz0a
2402
Q073
Q042
QOO
QOO
QlAE
Q425
QOO
0374

QOOF

QOZE
L3
Q001
OZFE

QOO=.

QO
0021
2400
Q001
Q295
QOO2
QORE
0041
Q040
alaleb
0003



