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# NEW ROH Vers. 4.8 ¥
3 For N.E. Computer 3
3 5
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i

:

title Rom 4.8 for NE CP/M 2.2 with Hard-Disk

subttl Copyright Studio Lg, Genova - Last rev iB/0B/1384 17:30
Programmer: Hartino Stefano

Al1 Modified by Gallerani Fasolo

L L TR

VErs  equ w ; Version for Hard-Disk
rey equ 48 ; Revision level

false equ G
frue  equ not false

¥

¥

rom squ QF000h
necnt equ true
mdent  equ false
ndB0vid squ false
neBlvid equ frug
hard  equ true

{--- rom start

fdd confroller by n.e.

fdd confroller by micro design
video int. BO#24 by micro design
video int. B0¥24 by n.e.

hard disk with xebec cnt

P . T T

¥

page G2
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0040
0040
0041
0042
0043
0044
G043
0047
0049
0044
1000
1000

0007
0008
000C
000D
0004
0024

e

i
'
¥
¥

*
i

e

¥

ram
fdbotr
fdiogr
fd2otr
fd3otr
unit
hladrs
ix.pnt
spare
fask
ipldma
stack

equ
equ
equ
equ
Equ
Bqu
Bqu
agu
squ
Bqu
aqu
Bqu

{7-Har-80
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FERE R R R R R TR R R R R R P R R R R R S R R AR R R R R R RIS

#

Ram data areas sguates #

0040k
ram
ragtl
raptZ
raptd
ram+d
ramtd
ragt]
ramts
raetil
01000k
ipldaa

i
FERERRERR R R R R R R R R R R R R R R AR A R R R R R R R R

fmM EE s eEE e M tmm e e e

¥

top of ram data areas
fddG old frack num.
fddl old frack nua.
fdd2 old track nuas.
fdd3 old track num.
fdd old unit select
two byte for HL save
routines table address
not used

siy byte for wdd cad out
IPL dma address

stack ram area for IPL

P EREE R R R R R R R PR R R R R R R R R R R R R R R R R R R R R R RS

ASCII EQUIVALENTS

¥
%
#

FERREREER R R R R R R R R R R R T R R R R H R R RS

¥

bell
backsp
ffeed
cr

1f
endmsg

]

equ
gqu
Bqu
equ
Equ
equ

page

TRI-1@f
!Hl_lel
!L!_F&f
TR -1@?
iJl_fal
!sl

m ER cme e sme wmw

ring beeper

back space char.

form feed char.
carriage-return char,
line-feed char.

end of print message
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0000

FOo6
F003
Fo0B
Foo3
Fooc
FOOF
Foi2
FOia
Foig
FG1B
FOLE
FOzi
Fo24
F027
FOZA

Fozn
Fe2D

€3 Foel
£3 F203
£3 F233
€3 F202
(3 FIF8
£3 FIF2
3 F36F
€3 Fo72
€3 F7a2
C3 Fob4
£3 Fae2
£3 FoCc
£3 F33D
C3 F344
£3 F4ES

30

¥
i3

i7-Har-80
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PR R R R AR R R R R R R R R R R R R R I R R R R R R 1Y

RO

¥
*
¥

FHEEEH R R R R R R R R R R R

i

CompFlg:

d5eg
org
i

. phase
H
ip
in
ip
ip
Jp
ip
Jp
ip
ip
Jp
ip
s
i
ip
i
i
db

i

page

100h
rom

reset
cin
cout
cafs
lout
lsts
fdios
fdiod
wdini
wdio
strout
hoot
printat
BOVLUTS
initialize

rey

e e e e e s e Gme e ee e e e s e

-

Put in standard TPA

EPRON PC

jap here to hardware reset
console input

console output

console status

printer outpuf

printer stafus

fdd 1/0 128 byte

fdd 1/0 236 byte

wdd initialization

wid [/0 236 byte

print string -» DE until endmsg
load IPL and exec. it

print string -» DE until endmsg at cursor -) HL
move video cursor af -} HL
initialize video

current revision level
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Fosi
Fo&l
Fi&Z
Foe4
Fob7
FOGA
FO&C
FO&C
Fo&D
FO&E
FG70
Fo74

FG77
Fi7a

FG70
FO7F
FoBi

Fog3
Fo83
Fog8

FogH
F08B
FOBE
Fo30

F033
Fo33

aF

i3 It
31 1600
21 0640
& 10

71

23

10 FC

0D 21 1300
CD F4ES

i1 F036
CD F382

OB BS
EG E0
20 31

b3 B
11 Fi23
CD F354A

Ch F202

28 19
€D F203
CB AF
FE 4B

i

17-%ar-80

PAGE  1-4

ittt datdat e i detas ot e i tapdtitedtatiitittiztriisttlsd

¥

Jusp here zfier hardware resef L

#

FERERERERR R R IR R RIS AR R R R R R R R AR RN R R RN RRAR

.

resets
xor
out
1d
1d
1d

ratif:
id
inc
d jnz
1d
call

1d
call

if
H
i
'

2
(fddich),a
sp,stack
hl,ras

B, 16

(hl),a

ki

rstll
ix,ipldmat300h
initialize

de,inimsg
strout

hard

clear accumulator
deselect apy drive,

set stack pointer

top of ram datz areas
nuaber of byte fo clear

clear ram

inc. ram pointer

repeat until end of ram data areas
IX = reset routines table
initialize video and video table

D.E = initial sessage
print it

FREEFFIRF R RRRERRR RS R R R R R R A R RS
;EWDBODT
# Do Boot according if there is

b 4
£

# Hard Disk interface and reading errors 3
# glse boot from Floppy

#

Last Revision 0B/03/85 17:18 by Gallerani Paclo

i
i
i
; PRI R R R R R R R R
i
'
i

3 Now test if there are hard disk interface

;
in
and
Jr

ouf
1d
call

?
HaitKey:

3, (rportl)
111000006
nz, fdbtwi

{wportll,a
de, wd fdmsg
praiz, iz

mn e wE

'
1
L 4

load cntlr status
mask bit 5,6,7. Hard disk exisi ?
no, then go to fdd boot

; reset hard cntrl

0.E = question message

; print it @ 12,12

; wait for push 'F7 or wdd ready

call

hig
call
res

o

csts

z,CkRdy
cin
3,2
!F?

;
=
¥
i
;
i
i

get console status

key pushed ?

no, then check for wdd ready
wait one char.

converf up-case

is PP 2
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i
i
FRERRE R R IR PR R AR RN AR LR AR R R AR R R R B R R TR R R RN IR R

E b
i Rom data areas %
H ¥ ¥
; R R R R R A R R R R R R A R R R R A R R R R R 4
¥
FOZE DPBIPL:
; Disk Parameter Block
3 for fd & wd IPL bool
FO2E 00 defb ¢ ; first upit % side €
FO2F 0000 dafw 0 ; first track = 0000
Fo3zi o1 dafb 1 ; first sector = 1
Fo3z 1000 defw  ipldna ; ipl dma address
Fo34 o0 defh 0 + read code
FO3s 01 defh i ; | secior to read
; for wid read
i
H
H
FO3E inimsg:
FO3E  OC 0D 04 13 defb ffeed,cr,1§,19,°L7
FO34 4L
FO3B 20 20 4E 45 defh ! NEW FIRMWARE Vers. 7,vers
FO3F 57 20 46 49
F0d3 524D 57 41
FO47 52 45 20 36
FO4B 6572 73 2E
FO4F 20 48
Fo51 207263 76 defh *orey T,rev/i04707, .7 rev med 104707
FOS5 20 34 2£ 38
FO9 20 20 13 40 dafh Pooro19, 78 bell,cr, 11, endasg

FGSD 07 0D 0A 24

page
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FO37 20 F2 jr nz,Haitkey ; no, then ignore
'
; Selected boot from floppy
; Hait for Hard-Disk ready

H
F033 11 FI5E 1d da, fdbimsg ; D.E = "ok for .. ' message

FOC €D F554A call  pr@l12,12 ; print it @ 12,12

¥
FO3F HtHdRdy:
FO9F  CD F792 call  whwdrdy ; vdd ready ?
F0A2 20 FB jr nz, HiHdRdy ; no, loop
FOa4  CD F732 call  wdini ; yes, then initialize wdd
FOA7 1B 17 jr FddBat ; and go to fdd boot

]
FoAg CkRdy:
FOAS €D F792 call  wiwdrdy ; wdd ready 7 .
FOAC 20 DD Jr nz,HaitKey ; no, return to test console
FOAE  CD F732 call  wdini ; else can initialize wdd
FOB1  AF K01 a ; 58t A=0 for wdd boot
FiB2 1B 1B jr HdBoot ; do boot

¥

; Hait aproax 3 seconds
; then boot from floppy
H
f

FOB4 dbtwt:
FOB4 (O 04 1d b,4
FOBB fimer:
FOBE  1f BOOO 1d de, 8600k ; set soft timer
FOBS timeri:
FOBS 1B dec de ; timer 1 down
FOBA 7B Id a,s H
FOBB B2 ar d '
FOBC 20 FB ir nz,timerl £
FOBE 10 F& djnz  timer i timer Z down
¥
; Restore Unit 1 (option)
FOCo FddBot:
FOCO  3E 02 1d 3,2 L
FOC2Z D3 Db out (fddich),a ; seb unit !
FOC4d AF sor a ; restore cad without verify
FOCS D3 DO out {fddcad) ,a ; send out fo 1771
FOC7T  CD FRdl call  waitfd s wait until end command
Fota 1847 ir FdBoot i set boot from FDID

page
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FOLC
FOLCE
FOCD

FOEF
FOCF
FoDo
Fob3

FOD&
FoD6
Fob7

FoDg
FGOC
FODD
FODF
FOEL
FOEZ
FOE3
FOES
FOE7
FOEE
FOE9
FOEB

FOED
FOED
FOEE
FOEF
FoF2

¥
¥

CF wn e wma swe e e me

oot:
B7 or a
20 44 r nz,FdBoat
'
i
i
: ¥ Boot from Hard
H
i
HdBoat:
F3 push  af
21 FO2E id hl,OPBIFL
CD FEB4 call ydio
¥
; Check for Errors
; then test for IPL ok
1}
ipliest:
B7 ar a
20 21 jr nz,ioerr
; test for IPL
21 1006 1d hl,ipldeatd
1E ld a, (hl)
FE 49 op ol &
20 14 jr nz,acipl
23 inc hl
7E id 2, (hi}
FE 50 ] p!
20 OF ir nz,noipl
23 inc hl
7E 1d a, (hl)
FE 4C cp 2
20 08 jr nz,noipl
¥
3 IPL has been loaded
; compute entry point
i
iplok:
Fl oop af
BY7 ar a
C& 1000 ip z,ipldpa
£3 1003 ip ipldmatd

17-Har-80

PAGE  [-B

FEREREFREEERRER R MR R R IR IR R R AR RRR RIS RIRER R
Boot Entry point

¥

If A= then boot froms Hard else Floppy #

'

page

.
1]

e e

T

L . T L T L

- e vmE

FERE R IR R IR I R R R R R R R R R R R

Isd=07
no, then go to fdd boot

FEEF R R R R AR R R R RN R R R AR R R R E R R RN RS

&

R ]

save flag
H.L -> IPL boot para adrs
read one sector

read error 7
yes, then goto I/0 errer

H.L = IFL message

get 17 char.

ig 1112

no, then go fo no IPL
H.L point next char.
get 2! char,

is P 7

no, then go fe no IPL
H.L point next char.
get 3' char.

is LY ?

yes, then gofo IPL ok

IPL Flag

if & =0 then wdd biss boot
eles fdd bios boot
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-
|
-
FOFS
FOFS
. FOF8
_-—
FOFA
FOFA
FOFD
& FOFD
F100
F101
& F104
F107
F107
& F10A
F10C
3 FI0E
Fii0
s
-
- F113
F113
F115
3 Fi17
Fiig
Fi1B
3 FLE
Fi21
A_—
—_—
—_—
-
-
-~

11 F1A9
18 03

11 Fi%A

CD Fag2
Fi

11 FiBD
CD F362

CD F203
FE 0D
20
OE 07
€D F233

3 01
b3 e
F3

CD Faig
21 Fo2E
€D F372
ig B3

noipl:

ioerr:

i0.01:

waltor:

#

dBoot:

- e e

HEEFE

1d

jr

-

; Print
;oREEER

id

call
pop
1d
call

call
op
hid
id
call

Id
out
push
call
1d
call
jr

page

Ho IPL Error #eses
da,noiplasg ; D.E = no IPL sessage
io.01 ; print it and retry

1780 error asg then boot froa floppy
170 Error #k¥ss

de,ioermsg ; D.E = 1/0 error message

strout
af

print it
fake off boot flag

- e kW

de,setnew D.E = set new disk message
strout prini msssage

cin ; wait one char,

cr ; is return ?

pz,waikcr ; no, wait or

t,bell 3

tout ; ring besper

FEER RN R R AR R R R R R R AR AR AR RN AR R AR R AR AER

Boot from floppy § ¥

FEE R R R R R R R R R R R R R R R R R R R R R R R R R
Recalibrate Unit 0, then load IPL from it

a,l :

(fddlch},a ; set unit O

af ; use for Boot from floppy flag
fdseki : move fdd head to track 0
nl,DPBIPL ; HoL % IPL boot para adrs.
fdiod ; read one sector

ipltest ; check for errors
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Fi23
Fiz3
F127
Fiza
FizF
Fi33
Fi37
F138
FI3F
Fi43
Fi47
Fi48
FidF
Fi33
F157
F13B

FISE
FI5E
Fig2
F166
F1EA
Fi&E
Fi72
Fi78
Fi74
Fi7d
Fi81
Fig3
Figd
Figd
F151
F193
F159

F194
F194
FI9E
F1A2
F1A6

F1AS
FiA9
F1AE
FiBl
FiB3
FiB3

30 75 73 68
20 5B 46 3D
20 &6 &F 72
20 B2 &F &F
74 2086 72
G6F 6D 20 &
6C &F 70 70
79 20 &4 &9
73 6B 20 6F
72 20 77 &1
£ 74 20 68
6l 72 64 20
B4 63 73 EB
20 72 B3 &l
64 79 24

07 4F &B 20
66 6F 72 20
62 BF BF 74
20 66 72 &F
8D 20 &6 6C
8F 70 70 79
20 64 69 73
&B 2t 20

a7 &1 69 74
20 75 &E 74
&3 &C 20 &E
61 72 &4 20
64 69 73 6B
20 72 &3 &1
64 79 2E 20
24

0D 0A 13 48
44 453 53 48
20 43 32 52
4F 52 4

0D 04 13 48
4E BF 20 49
30 4C 20 &F
6k 26 64 63
73 6B 2E 24

H
R R R R R R R R R R R R R R R R R R R R R R R R R R

]
: ]

i
-
'
¥

bata area #
3

P EHERR R R AR R R R R R R R R R IR A R R R R R R R R R R R R R F

i
vifdasg:

¥
fdbtesg:

i
i
ioerasg:

defh

defh

defh

defb

noiplasg:

defh

*Push [F] for boot from floppy disk or wait hard disk ready’,endmsg

bell,’0k for boot from floppy disk. '

"Hait until hard disk ready. 7,endesg

cr, 14,13, "H', "DISK ERROR!,endasg

cry1f, 19, 7H? ,"No IPL on disk.”,endmsg
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FiBD
FiBD
FIC1
FICS
Fi€s
FICD
Fili
Fib3
FiD3
F1DD
FiEl
FiE3
F1ES
F1ED
FiFi

0D 04 33 &3
BRANAN
73 74 65 BD
20646373
EBEI 74 74
&3 20 89 BE
20 64 69 73
6B 20 41 2C
0D 0A b1 &E
64207073
7368 20 72
657475 72
6E 13 40 07
24

setnew:

defb

defh

endif

page

ey 1f, 752t systes diskefte in disk A,?

tr,1f,"and push return’,19,78',bell,endnsg
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0000
Q77F

000F
004F
Go8r
00CF

0080

0080
G081
0082
6083

o84
0083
0086
0087

FRER R EER R R R R AR RN R R R R R R R R R R R R R R R R

;i
;*

;i

¥

Console routines ¥
3

FRERRR R R R AR R R R R R R R LR R R R F R R RS

*
1

if asBlivid

FERRRRERER R R R R R AR R RN RN IR R AR R IR R R IR RIS

H

H
H
Hd

kS

Video, Keyboard, Printer routines ¥
for video interface BO#24 3

by Nuova Elsftronica #

¥

P PEEER R R R R R R RN R R AR R R R R R R R R R TR R R R R Y

'
i

; Copyright (C) 1983, 1984 by Studio Lg, Genova - Italy
; Author: Martino Stefano

e mn mE s mw

¥

i
strvid
endvid
P

i

i
aodel
model
modeZ
modeld

I
ipadd

datala
dafalb
contla
cont0h

!

datala
dataib
contla
contib

Third Hodify by Gallerani Paolo
Last Revision 06/08/B4 21:00

Compatility Version 4.1-1

if rev 1t 41
.printz .¥#* Warning:Incospatible Video Board Driver ##%,
endif

EqU i i start video cursor
aqu 17%h 3 end video cursor

###%% PI0 command code #%%%

Bqu U0fh ; mode O command code {oufput)

aqu 04fh ; mode 1 command code (imput}

Bfu JBih ; mode 2 command code (bidiretionall
aqu Octh ; mode 3 command code (Bif control)
Bqu 480h ; i/o port top address

; PIO 0 data and control port address

8qu igadd+0 ; read/urite rag 0
squ inadd+l ; write printer
equ inadd+2

equ ioadd+d

; PIO 1 data and control port address

2qu ioadd+d ;o read/urite ram |
aqu ioadd+3 ; read keyboard
aqu ioadd+h

equ ioadd+7

; PIG 2 data and confrol port address
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0088
0083
0084
0088

008C

oosr

datala
datazh
contZa
cont2h

¥

2
addreg
datreg

¥
vidatr

H
heep

mE EN tme R HE R eme SEE G B MR SN tmi S tEE SRS e W SR SEE sma AN tme Ml me e sme tms e e

equ
equ
equ
2qu

equ

aqu

equ

Bqu

igadd+B
ioadd+3
ioadd+i0
ipadd+il

igadd+iZ

ioadd+i3

igadd+i4

ipadd+ls

17-Har-80 PABE  1-11

; read/urite ram 2
; board flag

8343 address register pori
6345 register port

- e

3 video ram attibute

; beeper port address

##¥#%  hoard flag (data2b) ##33#

bit

b I = B ) S N S S ]

#3334 Video Atfribufes

bit

bt S = R B S I S i =

page

direction

direction
L=y
{~==3
=3
frma
{===3

function

Printar Busy
1 =40 0 =80 char/line
Spare
Spare
Spare
Spare
Spare
Spare

(vidatr} #2332
function

Blinking
Reverse
Under-score
High-1ight
Graphics
Mot used
Not used
Not used
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Fif2
FIF2
Fifd
FiFg

FIFT

Fifg
FIFg
FiFA
FIFC
FiFE
FIFF
F201

F202
F202
F204
F208
F207
F208

F203
F209
F20D
F20F
F211
F2i3
F214
F2i4

DB 83
EE 6f
3D

DB 83
B 47
20 FA
79
b3 8l
]

IB 83
E6 80
07
3D
[

BD 24 0047
DB 85

CB 7F

20 F&

F3

DB BS

i
i
e e T TP P E T EE PRSI R R R RS e e
;#Lst 8 ¥
14 Return printer stafus ¥
PEEEEENFERREIRERIIRIIIIRRRRRERRERFIERFIRRRERIIRRFIRARENG
H
Ists:
in a, (datazh)
and (00000010
dec a
ret

read board flag
mask printer busy bit
G- fi, 1 - 00

§ printer not ready
233 printer ready

G e wE samw eww

#L0ut B
- Print char on prinfer ¥

i
¥
PR R R R R R R R R R R R R R R R R R R R R R R R R R R RS
'
P ERER R R R R R R R RN R R R R R R R R R R TR R R R R R R R RS

H

lout:
in a, (data2h) ; wait printer ready
bit 0,a :
ir nz,lout :
1d a,c ; load char. to print
out (datalb),a ; send out to printer
ret ; and ret

H
i
PEEERERERERERNE AR EEEEEREE R RSN RN RN R R AR RS
#0868t s 3
] Return console status ¥
PREEREREER RS R R A R R IR R F R AR R H R 2333

=
¥

csls:
in a, (datalb) ; read console
and 160000006 ; only strobe
rlea ; tobit i
dec a s 1-30, 0-)ff
ret ; 0 if no key pushed
; 293 1if key pushed

i
H
PEERRE R R R R R R R R R R R IR R R R R RS
#CI0n #
. Hait a Key from console *
PEEREEREEE SRR R R R R R R F R R R R AR AR

£l

Cins
id iy, (ix.pnd) ;i IX = routines table
in a2, (datalb) ; wait pushed key
hit 7,2 i
jr nz,cin :
push  af ; save key
cinp00:

in a, {dataib) ; wait depress key
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F2i6  CB7F bit 7,2 i
F2i8 28 FA Jgr z,cinpll :
2% H pop af s restore pushed key
F21B EE7F ior 01111111k ; complements
F210 DD CB 04 &E bit Iy {igt004) ; key besp bif on ?
F221 20 02 ir az,cinpil ; no, then count
F223 D3 BF out (beepl,a ; yes, then ring bell
F223 cinplis
F2235 DD CB 04 76 bit &, (ix+004) ; alpha lock bit on ?
F229 CO ret nz ; no, then return
F224 FE 61 cp fal ; yes, then convert upper case
F22C I8 ret < ; ret if A {14
Fz2b FE 7B op Fzt+i x
F22F DO ret nc ; ret if 4 3 '2!
F230 CB AF TES 3 ; conver§ up-case
F232 09 ret ; and ret
l
!
PRERERRRERRR R R R R RS R R R R R R R AR R RS
s CO0ut ¥
i Print char on console %
SRR EERERRRREERERIE R RRR R RN R IR AT R R ER R AR IR IR A RS
¥
F233 couf:
F233 DD 24 0047 id ix, (iz.pnt) 3 IX = routines table
F237 DD 6E 00 1d 1, (ix+000) ; load video pointer (L)
F23A DD bk 01 1d h, (ix+001) ; load video pointer (H)
F230 DD 7E 03 1d a, (P x+003) ; load prefix location
F240 B7 ar a 3 any prefix are set 2
Fz41 20 20 jr nz,pfuset ; yes, then gofo prefix set
F243 79 1d 3, ; load char. o print
F244  FE 20 cp ¥ j if char. { space
F246 DA F3c4 in c,cnichar 3 then go fo confrol caracier
F243  CD F3F2 call  charout j print char. at HL
F24f 23 inc hl ; increase video pointer
F24D coutiis
F240 LD F4i8 call  vidcompare ; end of screen ?
F230 38 07 jr c,coutd ; no, then count
F252 11 FFBO id de,0ffhoh ;
F235 19 add hl,de H
F256 L F4E60 call  updidstart ; update display start (scrolling)
F259 coutfl:
F258 DD 73 00 id {1x+000),1 ; sava video pointer
F23C OB 74 0f ld (ix+0013,h p
F23F  CD F43B call  updivid ; update video pointer
F22 (3 rat ; and ret
i
!
F263 pfuset:
; any prefix are sei
F263  FD Z1 F278 id iy,pfxtab-2 3 IY -3 prefix table
F267 87 add 3,2 i & prefix code # 2
F268  &F 1d B, ;
F269 16 00 ld d, 0 i DE=pfx % 2
F2e8  FD 19 add iy,ds 3 IY -3 pfy routine address
F260 11 F35F Id de,clrpfx j DE = clear prefix address
Fe7e D3 push  de ; store in stack
F271  FD SE 00 1d e, {1y+000) }
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F214
F217
F278
F279

F274
F27A
F27C
FZTE
F280
F282
F2gd
F286
F288
F28A
F28C

FZ8E

F28E
F250
F292
F293
F294
F295
F298
F29A
F298
F29E

F29F

F29F
F2Al
F2A3
F247
F248
FZAH
FZAC

F24D

F2aD
F24F
F2B1
F2BS
F2B6
F2Bk
FZBA

FZBB

FD 56 01
5
75
cs

F28E
F421
F29F
FZAD
F2C3
F20p
E3l7
F2F3
F324
F28B

D& 40

FE 10

o

F

47

0D 7& 04
F& IF

AD

0o 77 04
[

B 47

20 05

DD CB 04 FE
£3

BD CB 04 BE
29

CB 47

20 05

BD LB 04 F&
€3

BB CB 04 BB
€9

v
¥

i
pixtab:

fx03:

pfx033:

f104:

T cmm mw

pfuidd:

|
pfxil:

1d
push
id
ret

defy
defu
dafu
defy
defu
dafy
defu
defw
dafw
defw

; set video atfribute

il
cp
ret
cpl
Id
id
or
and
1d
ret

; set scroll/no scroll

bit
gr

sat
ret

TES
ret

d, (iy+001)
i3
a,c

pfx0l
pfx02
pfx03
pfxld
pfz03
pfrle
pix07
gfx08
pix09
pfxid

rg!
16
nc

b,z

a, (1x+004)
00011111b
b
(ix+004},a

0,a
nz,pfxl3d
Ty Lix+0043

7y lix+004)

17-Kar-80

B e T T T

S s AmE e MR e e uew e e

R ]

-
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GE = pfx routine address
store in sback

A = char. to print

and go to pix routine

video atiribute prefiz

cursor off/on prefix

scroll/ne screll

keyboard norsal/alpha look prefix
sscape prefix

ESC 7+ prefix

ESC '=' prefix

ESC '+ Yro prefix

ESC '=? Yoo prefix

keyboard suis/besp

subcrtact offsed

nax nusber atiribute

ret if & > 18

corplenents

save video abiribufe on B

; load old video attribute

clear old atfribute

gask new atfribute with scroll and keyb. para
set ney video attribute

and return

is pair

no, then no scrolling
set scrolling flag
and ret

reset scrolling flag
and ret

; set keyboard normal/alpha lock

bit
Jr

set
ret

TEs
ret

G,a
nz,piuldd
6, [1x+004)

B, (ix+004)

D e

-

is pair

no, then alpha lock
st normal keyh.
and ret

set alpha lock keyb.
and ret
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B ; set keyboard sube/besp
F2BB (B 47 hit 0,3 ; 1s pair
F2BD 20 05 jr nz,pfxi(l ; no, then beep key
= F2B¢ BB CB 04 EC et 3, (1x#004) ; set aufe keyb.
E2E3 09 ref ; and ret
F2t4 pfxidi:
e F2C4 DD CB 04 AE res Iy Lig+004) ; set beep keyd.
F2t8 O3 ret ; and ret
;
- i
Fate pfx03:
; escape prefis (move cursor and graphics)
B F228 D! pop de ; take off clear prefix address
F2Ch  FE 2B p L jis '#1 2 :
F20C 2005 jr nz,pfx053 ; no, then retry
;
P ; ESC 147
F20E DD 386 05 0B id (ix+003),6 ; set ESC "+ prefix
E Fanz (3 et ; and return
i
F203 pfx053:
b F203 FE 3D cp t=t j is =1 %
F2B5 €2 F35F ip nz,clrpfx ; ¥ no, then retry
i
b s ESC 7=7
Fzhg DD 36 05 07 Id (ix+0033,7 ; sef ESC *=! prefix
F20C ©9 ret ; and refurn
i
& spfx036:
; ESC Tgraphics comands’
E- ; da implementare
H
spfaddend:
- i push  de ; set clear prefix address
g ret ; go to it
i
e i
F20D pixbé:
; compute Yco in ESC 74
28 F280 €D F307 call relcosputs ; subct. offset and return X, Y curs. pos.
' FZE0 20 03 jr nz,pix0Bh ; BIT 7 of A = 1 then cursor (-
F2E2 B4 add a,h ; BIT T of A =0 then cursor --2
= F2EZ3 1B 03 jr pixle7 }
F2ES pfxlek:
FZES 94 sub h ; compute Yoo
F2E6  ED 44 neg i
& F2ER o fx067:
F2E8 06 18 1d b, 24 ; max Yoo
Pt F2EA OB F33% cail xylcompare ; compare A with max Yoo
FZED DD 77 06 14 {ix+008),a ; set new Yoo
F2F0  3E 0B ld 3,8 ; set EBC '+7 Yoo prefix
= 7 2 N ip sebpfx ; restore clear prefix address
1
F2F3 pfx08;
S ; compute ¥co in ESC '+' and move cursor
F2F3 €D F307 call  relcoapute ; subct. offset and refurn X,Y curs. pos,
F2FE 20 03 ir nz,pfx088 ; BIT 7 of 4 =1 then cursor up
F2FA 83 add a,l ; BIT ' of A = 0 then cursor down
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F2FB
F2rd
F2FD
F2FE
F300
F300
F302
F303

F307
F307
F309
F30A
F30D
F3i0
F3ii
F3i2
F3i4
F31&

F317

F3i7
F31i9
F3iC
F31F
F32i

Fazd

F324
F3z6
F323
F32g

F32C

F3zt

F32E
Fazr
F330
Fast

F332

F333
F334

F333
F336
F337
F338

18 03

93
ED 44

0& 50
€ ¥359
18 22

o6 20
Fa

01 0050
CD F4D0
&7

Fi
CB7F
CB BF
]

0t 18
€D F337
ob 77 0
3E 09
£3 F309

06 50
Cb F357

DD &E 0B

26 00

23
23

3
£

29

ES

29
23

b
19
aF
1& 00

+ o+
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coppuie Ico

max Xco
compare A with =ax Yoo
coppute cursor address and set it

subctract offset

save relative ¥co or Yoo
BC = char/rov

compute actual Xco and Yoo
H=Yeo, L = o

restore relative 1/Y

set flag for plus or minus

and ret

max Yco

compare with sax Yoo

set Yoo

set ESC *=' Yoo prefiy
restore clear prefix address

max co
compare vith max fco

jr pfxi83 ;
pfx088:
sub I .
neg ;
pfx089:
id b, 80 :
call  aylcompare H
Jr pfs033 i
¥
relcompute:
sub e 3
push  af -
1d bc,BO :
call divide 5
id hya H
pop af H
bit 7.2 5
res 7,8 :
ret -
i
i
pfx07;
; compuie Yco im ESC 72
id b,24 :
call Xycompars z
1d {1x+008},2 H
id 3,9 H
ip sefpfy H
!
pfx09:
; compute Xco in ESC '=% and move cursor
1d b,B80 :
call iycompars %
pix099:
1d 1, {ix+008) }
nfx09a:

d h,0 H
rept 4

add hl,hi :
enda

add hi,hl g
add hi,hl *
add hl,hl 3
add hi,hi i
push ki i
rept 2

add hl,hl i
ends

add hl,hl 3
add hi,hl ;
pop da i
add hl,de A
id B,d g
id d, 0 !

HL = Yoo

nultiplay Yco per 16
mnultiplay Yoo per 16
puitiplay Yco per 1&g
nultiplay Yco per 16
multiplay Yoo per 16

save Yoo # 16

muitiplay Yoo # B4

mpultiplay Yoo # 64
muitiplay Yoo # 64

; DE = Yoo # L6
: HL = Yoo # 80

s BE = Yo
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F3za 19 aidd hl,de ; HL = Yco#80 + Yoo
1
FiaB safnwcpos:
; sef new cursor position
F3gs - BT O7 Id (ix+0067),1 ; 3=t last cursor posifion
F33E DD 74 08 1d {ix+008) ,h ;
F341 3 F259 in coutdld ; =2t new video pointer and ret
H
H
F344 @OYIUrs:
; move cursor at H = Yeo, L = Xco
F34¢ 10D ZA 0047 1d ix, (ix.pat) ; [X = routines table
F48 7T id a,h ; load Yeo
F343 0t 18 1d b,24 ; max Yoo
F348  CD F339 call  xylcompare ; compare with max Yoo
FME 7D 1d &l ; load Yo
F4F 06 30 1d B,B0 ; @ax ico
Fi5i  CD F359 call  xylceapare ; compare with max Xce
Fis4 &L 1d 1,h ; L= Yoo, A= Koo
F358 18105 jr pfxd3a ; compute cursor address, sove 1% and ret
H
i
F357 xycompare:
; &= Xco or Yoo + offset, B = max Yco or Yoo
F357 D20 sub ¥ ; subcract offsel
F359 sylcompare:
F339 B8 p G ; compare with sax Xco or Yoo
F35A DB ret 4 j ret if A { Xco or Yeo
F35B D3 8F out {beep),a ; ving besper
F350 D pop de ; restore norsal return address
S  $£9 ret ; and return to clear prefix
i
_ ¥
F35F clrpfx:
i ; clear prefix
F35F DD 36 03 00 1d (ix+0033,0 ; clear prefix
F3R3 9 ret ; and ret
i
'
Fagd cntchar:
7 control character
F3ed  FE 04 cp 4 i
F3t6 I8 ret c ; ret if char. ¢ 4
F367 FE iC cp 28 ]
F363 00 rat nc ; ret if char. » 27
F3eA 11 F259 ld de,cout0l i DE = return address
F360 I push  de ; store in stack
F36E  FD 21 F378 1d iy,chrétab - 8 ; IY -) chr¢ table (char 4 - 27)
F37z2 87 add a,a ; A= A2
F373 &F 1d 2,4 ;
F374 18 0D id d, 0 5
F37e  FD 19 add iy,ds i IY -» chr$ routine address
F378 FD SE 00 Id g, (iy+000) ; load routine address (L)
F378  FD 36 01 1d d, (iy+001) ; load routine address (H)
F37IE B9 push  da ; put it on stack
F87F 11 0030 1d de, 80 ; DE = char for line for utility
F3g2 £3 ret ;g0 to chriuy) roubine
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Fae3 chritab:
; control character fable
F383 F3D2 defw  chr$0d ; move cursor ab last addressement
F383 F493 defe  chrild y clear o end of line
F387 F4AD defw  chr§ls ; clear to end of screen
F389 F3CE defy  chr$07 3 beeper
F38B  F3E9 defe  chreod ; cursor left (back space)
F3BF  F3CC defu  nochr$ ;3 not isplessniad
F3gF  F3D9 defw  chriig ; cursor down (line feed)
F3%1  F3DE defu  chriil 3 cursor beginaing of screen (home)
F3%3  F49D defw  chriiz j clear screen
F385  F4CC defy  chr$id 3 cursor beginning of line (carriage return)
F397 F3E2 defw  chrild ; cursor right
P38 f3EF defw  chr$is ; CUrsor up
F3%  F3CC defw  nochrg ; not ispleasnted
F330  F3CC defw  nochrd ; not impleaented
F35F  £30C defu  nochrd ; not isplesented
F3AL  F3B2 defw  chr$i? ; video atfribute prefiy
F2A3  F387 defw  chr20 i cursor offfon prefiy
F3AS  F3BB defw  chr$2l ; scroll yes/no prefiy
F3A7  F3BF defw  chr$22 ; keyboard norsal/alpha look prefix
F3A3  F3C3 defu  chr$23 ; keyboard sute/beep
F3AB  F3CC defw  nochr$ ; not implesented
F3AD  F3Cf defw  nochr$ ;3 not isplesented
F3AF  F3CC defe  nochrd ; not isplesented
F3B1  F3C7 defu  chr$27 ; cursor and graphics prefix
i
i
F3B2 chr§is:
; video attribuie prefix
F3B3 3E Ol 14 a, 061 ; set pfx code
FaBs 1B 12 ir sefpfy ; and ret
i
F3p7 . chr§20:
; cursor off/on prefix
F3B7  3E 02 1d a,002 ; set pfx code
F3B3 1B OE jr setpfy ; and ret
i
H
F38B chr$2i;
; scroll/ne scroll prefix
F3BB  3E 03 1d a,003 i set pix code
F3BD 18 0A jr setpfx ; and ret
P
'
F3BF chr$22:
; keyboard normal/alpha look prefix
F3BF 3E 04 1d &, 004 ; set pfx code
F3€1 1B 06 jr satpfx ; and ret
i
H
F3C3 chr§id:
; keyboard mute/beep prefix
F3E3 3E 04 Id 3,010 ; set pfx code

F33 1802 ir setpfy ; and rat

-
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F3c7

Fat7

Fats
F3CC
Fact
Facp
F3tE
F3EE
F300
Fanz
Fan2
F305
F3n8
F3b9
Fapg
FaDa
F30B
F3DE
F3DE
F3El
F3E2
F3E2
F3E3
F3E6
F3E7
F3td
F3E9

F3E9

F3EC

F3EC
F3EC
F3ED
F3EF

3E 03

0b 77 05

03 8F
18 FA

DD &E 07
D &6 08
9

13
bl
€3 F24D

21 0000
&3

23
€D F4iB
b8
ZB
c9

11 0001

AF
ED 52
bo

chr$27:
; escape prefixz
1d 3,003

- ..

i
setpfx: 1d (ix+005),a :

¥

nochr$s
gop is 3
ret i
i
i
chr$07:
; besper
out (beepl,a i
jr noche$ ;
i
i
chr§isd:
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set pfx code
and ret

set prefix code
restore cout{0 refurn address

and return o caller

ring beeper
and ret

; move cursor at last addressesent

Id 1, (i5+007) i
1d hy (i%+008} i
rat 3

]
chréll:

¥

add hl,de :
pop  de i
jn coubll 3

¥

chriil:
; move cursor ai start of
ld hl,strvid :
ret i

i

i

chr§id:
; cursor right
ing hl g
call  vidcompare H
ret c :
dec hi H
ret

i

chr$08:

; back space

1d de,1 H
i
:
chr$id:
; cursor up
i
;
subpointar:
xor a :
she hl,de :
ret nc H

1oad last cursor position

set if and refurn

; DE = char. for line
3 HL point to next line

restore return address
and go fo eventually scrolling

SCreen
HL = start video
return

increase video pointer
end of screen + 1 7
nog, then ret

dec. video pointer

BE = one char. to subciract
go to subctact HL with DE

DE = character for line

clear carry
HL = video pointer - one line
ret if HL »= start video
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FIF0 19 add hl,de ; restore originally video pointer
Bl €9 rat ; and ret
i
¥
: ##%#%  various roufines entry point ##43s
H
¥
F3F2 charout:
; sen out character confained in A register at HL cursor position
B 15 push  de ; save regisier
F¥3 5 push  hl ;
Fard 35 push  af 3
FIFS  CD F43B call  updivid ; update video pointer
FaFre  Fl pop af ; restore char. fo print
F3Fs LD FOFF call  sendout ; send out to RAM D
F3EE EL pop k1 ; restore register
FaFk b1 pop de H
F3EE 08 ret ; and ret
i
H
F3FF sendouf:
; send out character contained in reg. A to video RAH 0
4 T push  af ; save character
F400 sendof:
F400 DB 8C in a, (addreg) ; load B343 status
F402 (LB 7F bit 7,2 ; test sync bit
F404 28 FA jr z,sendal) ; wait if busy
F406 E3 ey (spl,hl ; delay
F407 E3 8% {sp},hl ; delay
F40B DD 7E 04 14 a, (ix+004) ; load video atfribute
F40B  FG& FO or 111100000 ; gask video atiribute
F400 D3 BE out (vidairl,a ; send out on video atiribute ram (RAM 3)
F40F Fi pop af ; restore char,
F4i0  F5 push  af ; resave char,
F4if D3 80 out {databal,a ; write char. on video ram (RANH 0}
F413  AF Kor a ; clear accusulator
F4i4 D3 80 out {datregi,a ; write 0 to register £545
Féle  Fi pop af ; restore character
17 E% ret 3 and ret
i
i
F4ig vidcompares
; compare for HL = endvid+l
F4i8  E5 push  hl ; save video pointer
F413 i1 0780 Id de,endvid+l ; OE = end video + 1
F41C  &F £iof 3 ; clear carry
F4iB  ED 52 ahe hl,de ; subctract HL with IE
F41F  El pap hl ; restore video pointer
420 €9 ret ; and ret
¥
Fé21 ; pixl2s
; sef cursor of f/on
F4z1  CB 47 bit 4,2 ; is pair
F423 20 O jr nz,curson ; no, then cursor on
¥

yes, then cursor off

i we e

F425 ursoff:
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F423
F427
F427
F429
F428
F4zC

F42E
F42E
F430
F432

F433

F432
F435
F437
F439

F43B

F43B
F43E
Fadi

F442

Fad2
Fddd
F44b
F447
F449
Fd44B
F440
F44E

F430

F450
F432
F434
F433
F437
F433
F458
F45C
F45E

F4E0

F4e0
Fdg4
F4kE
F467

66 20

3E 04
b3 86
78

b3 8

3EIF
b3 8€
s

3E OA
b3 BC
06 00
18 EC

b 5E 02
Db 36 03
19

3E OF
B3 BC
7

D2 8D
3 OF
b3 8C
70

D3 80

3t 12
I3 8C
€

B3 8D
3 13
b3 80
bii]

i3 8
18 CE

DD CB 04 7E
28 26

ES

Db &E 62

; cursor off

1d
outdat:

1d

ouf

1d

aut

¥
seidummy:

id
out
ret

H

}

CUTSOn:

b, 00100000b

a, 10
{addregl),a
a,b
{datreg),a

a,31
{addreg),a

3 CUFSOT on

1d

ouf

ld

ir
i

3
updivid:

; update video pointer

id
1d
add

updicpur:

a,10
(addreg),a
b, 000000000
cufdat

g, (1x+002)
d, (ix+003)
hl,de

17-Har-80

¥

5

. ma tmE

i me mE e

PAGE 121

no curser type

cursor start register

; set 8345 cursor start register

; send out fo 6345 cursor starf register

& = dusay location
send out to 8343 register address
and return

cursor start register

set 6343 cursor start register
cursor fized (Blimking hardware)
set it

Ioad curently display start (L)
load curently display start (H)
compufe relative position

and count with updicpur

; update B345 cursor position and 6343 update register at HL

id
out
1d
ouf
1d
out
id
out

(]
updtureg:

a,14
(addreg),a
a,h
(datreg),a
3,13
(addreql),a
a,l
(datreg),a

i
®
¥
;
»
?
]
|
s
L
i
;

cursor position (H) register
set it

load cursor address (H)

zat it

cursor position (L) register
zet it

load cursor address (L)

set it

; update Tupdate register® af HL

1d
out
1d
gut
d
out
1d
out

ir

i
i
updidstari:

+ update display start

bit
jr

push

1d

a,i8
(addregl,a
ah
{datreg),a
3,19
{addregl,a
a,l
(datreg),a
sebdunmy

7, {ix+004)

z,nougdstart

ki
1, (ix+002)

i
i
:
H
:
i
i
i
i

L TR

update address (H) register
set it

load cursor address (H:

set it

update address (L) register
set i

load cursor address (L)

sef it

set dummy location and return

test no scroll flagy is zero ?
yes, then no scrolling

saye videg pointer

load curently display start (L)
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F46A DD 66 03 id h, (1x+003) ; load curently display start (H)
F460 11 0050 1d de, B0 ; DE = char. for line
F470 13 add hl,de ; point to next line
F471 CB 9C res 3k .
F473 DD 73 02 1d (1x+0021,1 ; save curently display start (L)
F476 DD 74 03 1d (ix+003},h ; save curently display start (H)
F479  3EOC ld 3,12 ; disp. start (H} regisier
F478 D3 AC sut (addregi,a ; set it
F470 7C 1d ayh ; load disp. start address (H)
F47€ D3 BD ouk {datreg),a ; set it
F480 3E 0D 1d 3,13 ; disp. start (L) register
F482 D3 8C out (addreg),a ; set it
Fég4 7D id 2,1 ; load disp. start address (L)
F4B3 D3 8D out {datreg),a ; set it
F487 21 4780 1d hl,endvid+l ; set nev video pointer
F4884 1B iE jr cescrl ; go to clear fo end screen
¥
F48C noupdstarf:
F48C 01 0050 id be, B0 ; BC = char/row
F48F LD F4OC call  divide i HL = Koo
F432 ©9 ret ; and ref
i
H
F433 chr$03:
F433 cendlin;
; clear fo end line starting at HL
F433 ES push  hl ; save video pointer
F434  CD F4CC _call  cheglin ; call cursor begin of line
F497 19 add hl,de ;
F498 EB ey de,hl g
F433 El pop hl ; restore video pointer
F454 ES push  hl ; resave it
F43B 18 07 jr cescrl) i go to clear 'BE' char.
]
F43D chréiZ:
; clear screen
F430 21 0000 1d hl,strvid ; HL = start video
; and clear to end of screen
¥
F440 chr $06;
F4al cendscr:
; clear to end of screen starting at HL
F4A0  ES push  hl ; save video pointer
F4Al 11 07D0 d de,endvid+8l  ; DE = end video + one line + |
Féad cescrl:
F4Ad 3 di i
F45  AF xor a ; clear carry
F446 EB 8% de,hl i computer number of
F4A7  ED 52 sbt hl,de ; character then remaining
F4AS  EB BX de,hl ; until end (line or screen)
F4aa cescr s
FéAh D3 push  de ; save number of char.
F4AB  CD F43B call  updivid ; update video poinfer
F4AE DI pap de ; restore char. number
F4AF cescr s
F4AF 74 1d a,d DE is zero ?
F4BG B3 or g8

e mm

F4B1 2B 1k jr z,cescrd yes, then exit
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PABE 1-23

F4B3 cescrds
F483 DB BC in a, (addreg) ; load 6345 status
F4B5 LB 7F bit 7,3 3 test sync bit
F4B7 Z8 FA ir z,cescrd ; wait if busy
FéB3  E3 ax {(sp),hl ; delay
F4BA  E3 8x {sp),hl ; delay
F4BB  3E 20 id B ? ; load space
F4BD D2 B0 out (datala),a ; write char. on video ras (RAH 0)
F4BF  3E FF 1d a, 1ittittib ; video normal sode affribuie
F4Ci D3 BE ouf (vidatrl,a ; send out on video attribute ram (RAN 3)
F4C3  AF xor E ; clear accugulator
Fit4 D3 BD out (datreg),a ; write 0 to register 6543
F4E 1B dec de ; dec. char counter
F47 IBEE jr cescr2 ; and count
F4L9 cestrd:
F489 £l pop hl ; restore video pointer
F4CA TB gi :
F4EB (9 ret ; and return
;
i
F4tt chr$id:
FéCC chegling
; cursor beginning of line
F4CC C3 push  bc ; save register
F4ll 42 id b,d
F4&CE 4B 1d e ; b = char. for line
F4CF  CD F4DC call  divide :
F4D2  2E 00 1d 1,0 ]
Fid 50 id d,b H
F403 59 1d g,L :
Fébe L1 pop bc ; restore register
F4n7 chegll:
F4B7 (B ret z :
F4b8 19 add hl,de i
Fals 3D dac a i
F4bA 1B FB ir chegld ;
L ]
F4DC divide:
; division routine: divide HI with BC; quofo in 4, resto in HL
F4DL  AF xor a ¢ clear accumulator and carry flag
F40D hl.gt.0:
F4DD  ED 42 shc hl,be H
F4DF 3L inc a 5
F4E0 30 FB r ncphl.gh.0 :
FdE2 3D dec a ;
F4E3 09 add hl,be :
F4E4 {9 rat
i
i
i
F4ES initialize:
; PIO, 6345 and IX table initialization
¥
F4ES DD 22 0047 1d {ig.pni), iz ; set I table address
F4E9  3E BF 1d 3, model ; bidiretional mede
F4EB D3 B2 out {cont0al,a ; set port a PID O
F4ED D3 B out {contlal,a ; sef port 2 PID 1
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F4EF
Fé4F1
F4F3
F4F3
Fd4FE
F4F8
F4FA
F4FB
FéFl
F4FE
Fa00
F302
F303
F303
F507

F309
F30B
F50D

Fa0F
F3i2
Fai4
Fal4
Fals
F3ib
Faig
F5i9
F51B
Foit

FSIE
F320
Fa20
Fazi
F523
F325
Fa26
Faz8

Fozh
37

Fa2E
F32F
Faa2
F3d4
Fil4
Fa35
F336

Faag

Fa33
Faat

Fasl

b3 BA
3t CF
D3 83
08

3t 00
D3 83
08

b3 87
]

3EFF
b3 87
08

D3 8B
3E Fi
B3 8B

DB 89
cB ar
03 B9

21 P53
0t 0C

78
3l
03 8C
¥i 3
b2 80
23
10 B

0& 08B

78
& 0B
D3 BC
AF
03 8D
10 F&

3E iF
D3 8C

AF
24 0047
06 10

7
23
10 FC
30

op 77 04
£9

-

init00:

i

initdl:

init0Z;

¥
tabe545:

auf
id
aut
8%
1d
out
8y
out
8x
id
out
=31
out
1d
out

in
Tes
out

1d
1d

id
dac
out
id
out
inc
djnz

1d

1d
add
ouf
Lor
out
djnz

out

%01
1d
1d

1d
inc
djnz

dec

1d
ref

{cont2a),a
3, moded
{contlbl,a
AF AF*

a, 000006000
{contdh),a
AF AF?
(contlbl,a
AF AF?

z, 111111k
{contibl,a
A AFY
{coni2bl,a
3, 111100610
{cont2h),a

a, (datazh)
1,a
(data2h},a

hl, tab6545
b, 12

a,b

d
{addreg),a
a,(hlj
{datregl,a
hl

inito

b,8

a,b

a, il
{addreg),a
a
(datregl,a
inisd!

3,31
{addreg},a

a
hl, tix.pnt}
b, 16

(hl},a
hl
init02
a

(i5+004),a

17-Har-B80

EE hmE R sma N mam SE mm e e emE e M e EE

S mw wew

N s EE hwE N

P LT

-

PARE  [-24
set port a2 PID 2
control mode

save confrol mode
set i/o bif

; sef port b PID O

restore control sode

save control mode
set i/o bit

sef port B PID 1
restore control sode

set i/o bit
set port b PID 2

read board flag
get 80 char for lime

HL --> £343 initialization table
data output counter

load on 3

set £343 register

get data for inmit

send out on 6343 register
point to next data

and count until are output

filling rimanents register with 00

sef 5845 register

clear accusulator

sen out fo 6545 register

and count until all are output

= duamy location
send cuf to £343 register

clear accumulator
HL =) routines tahle
16 byte to clear

clear byte of table
increase table pointer
count untill all are cleared

initial video attribute, scroll flag,
no alpha look and mufe keyboard

set initial video attribute

and return to caller

3 6345 initialization table
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0010

Fasd
Fa3F
F340
F341
Fad2
Fad3
Fodd
F345
F346
F347
F348

0004

F549

F342
Fa4B
F340

Fas0
Fasz
F334
F336
F537

0B 00
0B

18
18
00
1A
Z8
37
a0
6F

3E OF
b3 aC
0B 8D
&7

3t OF
D3 8
DB 8D
6F

C3 F430

.
¥

ik R ume W e

dcpos:

-

.radix

defb
defh
defh
defh
defh
dafb
defb
defh
defh
defh
dafh

.radiy

16

ob, 00
b
48
i
i8
a0
ia
28
37
50
&f

10

17-Mar-80

T L

B eme MR e e me mm

4 read cursor pos and set

1d
outb
in
1d
ld
out
in
1d
n

endif

page

a,l4
(addregl,a
a, {datreg)
h,a

3,15
{zddregl,a
a, (datreg)
1,4

updturseg

S EE e v e SEH e e e

PAGE  1-23

cursor end, cursor start
scan line-{

mode confrol

verf, sync position
vert. displayed
vert, fofal adjust
vert, total-l

ysync, hsync widihs
horiz. sync position
horiz. displayed
horiz. total-1

update reg = cpos reg

cursor position (H) register
sef it

read cursor address (H)
store it in H req.

cursor posifion fL) register
set it

read cursor address (L)
store it in L reg.

and update 'update register’
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F33A

F350
Fash
FaoE
Fagl

F352
Fag2
F563
F363
Fag6
F367
F368
F36B
F36C
F3aD

21 oCoC

b3
CD F344
i}

1A

FE 24
g

4F

B3

Ch F233
bl

13

18 F3

¥

17-Har-80

PAGE  1-2&

P PR R R R RN R IR R R R R R R R N R R R R IR R R R AR R

i
H

ii

¥

Print siring pointed by DE ¥

i

FERERERE AR IR E R R R R R R R R R R R R R R R R R R R

#%% Print @ posifion 12,12 %3¢

hl, 12 % 256 + 12 ; @ 12,12

##% Print string @ positon HL 3%

rintat:

v
¥
a
I

¥
H
i
H
H
préf2.12: 1d
i
i
i
i
P

push
call

pop

de
BOVEUTS
da

N e e

save siring pointer

sove cursor ab HL

restore str pointer and count
with strout

; ##* Print string pointed by DE ##3

’
strout:

ld
of
ret
1d
push
call
Fop
ifc
ir

page

a, (de)
endasg
z

i,ya
ds
cout
de

ie
strout

e WA mm EN cme N e Ww

load char.

end message

yes, then refurn

glse move to register C
save text poinfer

and print it

restore text pointer
point to next char

and repeat
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0003
4002

- e

PR RRERER R AR LR R R R R E R R R R R R R R R R R I

L]

Floppy disk routines

L

FEERFEER MR R R R R IR RS T R R R R R

wn emm e E e

if necnt

AR R R R R R R R IR R R R R IR AR R R R R R R IR R0

§ -
* Floppy disk driver and subroutine ¥
¥ for #.E. T Inc. floppy disk controller ¥
B H

PR R R IR R I R R R TR R R A R R R R R TR AR

Copyright (C) 1983, 1984 by Studic Lg, Genova - Ifaly
Author: Martine Stefano :

Third Modify by Gallerani Paolo

Last Revision 08/08/84 21:00

Compatility Version 4.2-1

S SN N e MM e e M e WE me e e R e

if rev It 42
.prinix .##% Warning:Incompatible Floppy Disk Driver #%%,
endif
may retries before disk 170 error
max restore before disk I/0 error

!

rityent equ 3

rstent  equ 2
i

page

- wma
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il
0001
0002
0006
0007
0000

0006
0016
oogg
00A8
00D0

i
i
§ FRERERRRR AR R AR R R R R

i H
i* FI 1771 170 port 3
B

PRERRERARR RN R R R R R R R R R R R R R R R R R R RS

i

fddsts equ 0dCh ; fdd status port
fddirk equ Gdin ; fdd track port
fddsec egu 0dZh ; fdd sector port
fddlch equ OdEh ; fdd lach port
fdddat egu 0d7h ; fdd data port
fddend  equ fddsts i fdd command port

B e ]

H
¥ FD 1771 Cosaand Summary 3
# E

e saw e s tmw
i

PRI IR TR R R R R R R R R R R AR A R R R R R R

"

]
fddrest esgu 000001100 ; fdd restore command code
fddsek equ (00101100 ; fdd seek command code
fddrd equ 1000100600 ; fdd read command code
fddwt equ 161010000 ; fdd write cossand code
; fdd reset int. cosmand code

fddrst equ 110100000

¥

page
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FER R R R R R R R R R R R R R R R R R R T R R R R R R R RS

i 1
i* Routines Entry point ¥
i* !

PERERREE AR R R R R R R R RN AR R R RS
i
i
SRR R R R E R R R R R R A R R R E R R AR R RN RN
s#* FDIOS  Fdd 170 128 byte ¥
SEEERRRERRHEBER R R AR R R R R R RN RN IR EES

i

F36F fdios:
F36F  AF xor a 3 CY = 0 then 128 byte r/u
F370 ig 01 jr fdio i g0 to commom entry point

i
]
PERFEREEERE RO R R R R R R R R R R R R R R R 5%
j* FDDIBTL Fdd 170 256 byte ¥
PR R R R R R R R R R R SR R R R R R R R R R E R

¥
Fa72 fdiod:
Farzz 31 scf i OY = 1 then 256 byte r/v
i
;
F573 fdio:
F373 DD 2& 0047 id i, (ix.pn¥} 7 I¥ = routines table
F577 DD CB 09 C& set 4, (1x+009) ; set 256 byte r/u
F37B 38 04 ir £, fdioll ; jepifey=1
F370 DD CB 09 86 res 0, (ix400%) i st 128 byte riv
F38i fdin0l:
Figi 7t 1d a, {hl} ; get unit num. and side
Fa82 57 id d,a ; save for side select
F583  EE 03 and 00000011h ; mask bit O and bit 1 (unif nue.}
Fa83  CD Feel call  newdry i select drive and restore old irk num.
F5e8 23 ing hl ; H.L frack para adrs
F3B% 22 0045 id {hladrs},hl
F38C  OE (2 id o,retont i T = restore count
FSBE riyl0:
FGBE 06 03 1d b,riyont ; B = refry count
Fast rtyGis
F390 (S push  be
FS81  ZA 0045 1d hl, (hladrs) 3 H.L frack para adrs
Fi34  4& 1d b, {h1} ; B = frack nua.
Fa9s 23 inc hl ; skip track hi byte for Wdd cosp.
Fa96 23 inc hl i H.L sector para adrs
s 7E 1d a, (k1) ; A= sector num.
F398 D3 B2 ouf {fddsec),a i set sector num.
F3% 78 id a,h ; set new frack
F3%8 D3 D7 ouf (fdddat),a i number and
FR98 3E 16 ld a, fddsek ; execuie seek
FS9F D3 D0 out {(fddcad},a ; command
F3&i D Fe23 call  erriget j wait until end command
FoAd  B7 or 2 ; error detect ?
1

F343 20 54 ir nz, fdderchk yes ! go to error check
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FG47 frkok:
; track and sector are ok
F3A7 23 inc hl ; H.L dma para adrs
F3AB  S5E 1d g,{hl) ; E = daa adrs lov
FaA3 23 inc hl :
F5AA 56 1d d, {hl) i D = dea adrs high
F5AB 23 int hl ; HiL R/W para adrs (0 = read ,1 = writs)
FSAC DD CB 09 46 bit 0, {ix+009) ; test bif 0 of {ix+009} for fdd nus byte
F380  3E 80 id a, 128 ; if bit 0 = 0 then 128 byte vr/v
FaB2 28 {1 jr z,brkokl '
F3B4 AF xor a ; else 256 hyie r/u
FaBS triokl:
F3Bs 47 id b,a ; B = num. byte to R/M
FaB6 OE 07 id c, fdddat i C = fdd data L/0 port
1]
FSBB 7E id a,(hl) i A& = R/ para
F383 EB 8% de,hl ; HL = dpa adrs
FaBA B7 or a ; test for read or write
FOBB 20 18 ir nz, fderite i if nz then write
F38D fdread;
; else fdd read
F3BD  3E &8 id a, fddrd ; fdd read command
FOBF B3 D0 ouf (fddcad),a ; Bxsc. command
Fatt €D Fe3l call fddelay ; waif aproax 36 microS
F3C4 18 03 ir fdrddi
¥
F3CE fdrd00: )
Falk  OF rrea j busy bit —> CY
P 322 jr nc, fdicend ; if busy = 0 then end read
FaC3 fdrd0l;
Fats DB DO in a, (fddsts) ; btest fdd status
F3CB  CB 4F bit i,a ; data reqguest active ?
F3CD 28 F7 ir z, fdrd0g ; no ! then test busy bit
F3CF  ED A2 ini ; read one byte
FaBL 20 Fo r nz, fdrddi 3 and vaif until all are read
¥
F503 1B 1& ir fdicend ; go to end fdio
F3Bs fdurite:
; fdd erite
FGDS  3E A8 ld a, fddut ; fdd write comsand
Fa7 D3 DO ouf (fddemd) 2 ; exec, command
F3B3  CD FR3C call fddelay ; wait aproax 36 microB
FSOC 1B 03 jr fdwt0i
¥
F3DE fdwt00:
FAE (OF rrea ; busy bit --» CY
F3BF 30 A jr nc, fdioend j if busy = 0 then end write
F3E1 fdwt0l:
FaEl DB B0 in a, (fddsts) ; test fdd status
FRE3 (B 4F bit I,a j data request active ?
FSES 2B F7 jr z, fdut00 ; no ! then fest busy bit
FSE7  ED &2 outi ; write one byte
F3ES 20 Fe jr nz, fdwt0l ; and wait until all are wrife
¥
F3EB fdioend:
; end of read or write
FSEB RO 1d h,b i save byte counter

FOEC  CD F&33 call  erriget ; wait until end command
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FOEF  B7 or £l ; errer occurs ?
FaFe 20 039 jr nz, fdderchk ; then error check else A=0
F5F2 B4 or h ; all byte are read or werite ?
E3F3 3t 02 1d a, 000000108 ; set density error
FaFg 20 04 jr nz, fdderchk ; no, then i/o error
ey N %07 a ; clear accumulator for normal refurn
FoF8 CI pop be ; else restore BC
FaF3 18 18 ir fddret ; and ret to call

i

H
FSFB fddarchk:

; fdd check for aay error
Ffg €1 pop bc i B =rtycnt. C = rstent
B B push  af ; save fdd status
F3FD EB 03 and 0000001 1h ; bit 0 = time-oul error
y bit 1 = density error

FFF 20 13 Jr nz, fddrtl ; ret if one
FRl1 Fi pop af ; restore fdd sfatus
F602 05 dec b ; retry count down
Fe03 20 8B ir nz,riyol ; repeat until riyent = 0
FEd3 0D dec c 3 restore count down
FEOE 28 OB ir z, fddrat ; retry error return
Fe08 F3 push  af ; save fdd status
FE09 CD FB19 call fdegkl ; fdd seek to frack 0
FEOC B7 ar a ; error 7
Fa0D 20 05 jr nz, fddrtl ; then riy err
FeOF Fi pop af ; restore fdd status
Fei0  C3 FSBE in riylo ; and refry
FE13 fddret:
FEI3 F3 push  af ; save fdd status
Fel4 AF fddrtl: xor a ; clear register A
FElS D3 D6 ouf (fddichl,a ; deselect any drive
Fel7 F1 gop af i restore fdd status
FeiE €9 ret ; and ret

;

i
Fais fdsekl:

; fdd sesk to track 0

Feis €3 push  bc ; save register
FelA  3E 0k d a, fddrest ; fdd restore command
FeiC D2 DO out (fddcad),a ; exec, command
FRiE  CD FRdl call  waitfd ; wait until end command
F&21 ti pop b ; restore register
Fh22 €% raf ; and ret

H

;
F623 errigef:

j return error in A register for type 1 command

FB23  CD Fe4l call vaitifd ; wait until end command

F626 B7 or a ; Eime out ervor 7

Fe271 €0 ret nz ; yes , return to call

FG28 78 1d a,b ; else load fdd status

Fez9 E6 10 and Q0010000 ; mask bit 4 (seek error)

FE2B OB 27 sla a ; move fo bit 5

Fe2D  4F 1d g,d ; save seek error bit

FE2E 78 Id a,b ; reload fdd status

Fe2f  EG 08 and 600010000 ; mask bit 3 {cre error)

Fe3l Bl or c § A: hit 3 = crc ,bit § = seek
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Fe32
F&33

FE33
FE36
F&37
FE38
FE33
FE3B

Fe3t

Fe3t
Fa3d
F&3E
FB3F
Fed0

Fedl

Fesl
Fhdd
Fedt
Fe4b
Fad3
F649
Fadd
FedD
FodfF
Fead
F&31
Fea2
F&34
F&33
FES7
F&37
633
F&3B
F&3D
FESE
F&3E
FESF
Febl

FEBl

Febi
Foh2
FB&3
FBET
F&eE
FoRY
Fe&A
FooB

E_g

€D Fadl

co
78
Ep 5C

£
E3

-
&3

c9

€D FB3C
06 02

11 0060

0B DO
Ch 47
28 OF
1B
7A
B3
20 F5
5]
20 EF

3E D0
03 D)
3E 01
£

47
AF
c9

ES

4F

08 00
21 FRBA
09

3E

74

Eb 10

S S

ret

err2gef:

17-Har-80

"

PaRE  1-32

; return o call

; return error in A register for type 2 command

call
or
ret
id
and
ret

¥

fddelay:
rept
Y
endn
BX
B%
B
8%
ref

H
waitfds

waiffd
a

nz
a,b
010111000

4
(splhl

{(sp),hl
{sp),hl
{spl,hl
{sp),hl

;

L LR LT

—— e ma ma

- e

w2if until end command
tise out error ?

yes ,return fo caller

lead fdd stafus

sask wri-pric,rnf,crc,lst-dat error
and refurn

delay bestwen write command reg.
to read staius req.

delay beefwen write command reg.
delay beelven write command reg.
delay besfuen vrite command reg.
delay beetven write cosmand reg.

; wait until fdd busy is reset.

gall
1d
waitil:
1d
waitQl:
in
bit
Jr
dat
id
ar
Jr
dez
jr
timsout:
Id
out
1d
ret
vait0Z:
1d
107
ret
;
newdrv:

fddelay
by 2

de, 0

a, (fddsts)
0,a
z,uaitl2
da

a,d

g
nz,waitfl
b
nz,waitll

a, fddrst
(fddcad),a
a, (0000001b

I, a
a

e e e R e e e s

T LT T

wait aproaz 36 amicrof
set soft tiser

for aproax five seconds

input to fdd status
test busy bit
jump if no command is in progress

timer down

time out

reset fdd controller
exec, command

set time-out hit error
and ret

save fdd status in B register
clear accuaulator for
noreal refurn

¢ select nev drive and rastore old trk num.

push
1d
id
1d
add
1d
1d
and

hl

C,a

B, 0

hl, fddtah
hi,bc

g, (hl}
a,d
00010000k

: |
'

I
!
]
!
»
¥
!
¥
1

; save para painfer

; BC = nev upit nuam.

HL. byte to select drive

i E = byte to select drive
7 A = unit nua. and side
; mask bit 4 (side)
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FEED
FBEF
F&70
F&72
F&73
F&76
Fer7
Fe78
FE7A
FE7D
F&7E
F&7F

Fea0
Fea2
FRE3
FeBd
Fe85
Feg6
Faas
Fe8a
FeE5

FaaA

F&8A

cB 27
B3

03 D6
21 0044
7t

BY

28 OF
7t

21 0040
ES

83

&F

BB 01
11
El
03

B2l

El
£g

01 02 04 08

L T
L 1]

drvequ:

j
fddtahb:

-

zlz
or
out
id
id
<P
jr
1d
id
push
add
ld

ld
1d
add
in
1d
pap
add
id
out

pop
ret

a
z
{fddlchi,a
hi,unit

a, (hl}

C

z,drveqy
(hl},c

hi, fdootr
hl

a1

l,a

g,a
d,0

hl,de

a, (fddirk)
(hl),a

hl

hl,be

3, (hl)
(fddirkd,a

hl

17-Har-80
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move side fo Bit S

A = unit + 5/8 sel + side
select nev drive and sids
H.L old unit nuas.

& = old unit nua.

old unit equ new unit ?
skip if yes

save new unif nus,

# Version for less space (4/6)
add only low byte #

DE = old unit nua.

H.L old trk of old unit num.
save track nus.

of old unit nus.

H.L old trk of nev unit num.
select old track
nug. of new unif

restore para pointer
and ret

s if fdd controller by n.e.

defh

page

81,02,04,08

unit 0 to 3 are 5 inch thit § = )
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'
FHERE IR R R R R PR R R R R R R R R R R R R R R

it 3
e Hard disk routines .
¥ 3

FEHERER R R R R R R R R R R RN R
i
;

if hard ; hard disk exist
i
H FEER R AR R R R R IR TR IR
; # Size Table for ]
HE Hard Disk BASF 6188 #
; PR R R R FF IR IR R R R R R R R AR R R R R R R
¥
01&8 Cyls equ 360 ; nusber of cylinders
| 0004 Heads equ 4 ; number of heads
| :
- FE8E initab:
| FGBE 01 BB defb  high Cyls,low Cyls; number of cylinders
;A FR30 04 defb  Heads ; number of heads
; FE31 00 BO defb  ¢,128 ; starting reduced current cylinder
| FE33 00 40 defb 0,84 ; starfing write precompensation cylinder
E. Fe95 0B defb 1 ; maximum ECC data burst length
1
i
i
& ;‘!-m!Hli!ii*iii*iii!*i******!‘*iii*i!i*ii*iiiii*ﬂﬂﬂﬂ
¥ 3
b s Winchester disk driver and subroutine E
i 3
PRERRRRERRERRRRRRRRMERR R HE AR RRERREREIIFFIIIIIINE
e ;
; Copyright (C) 1983, 1984 Studioc Lg, Senova - Ifaly
i Buthor: Martino Stefano
k. ; Third Modify by Gallerani Paolo
3 i Last Revision 06/08/B4 21:07
H
e ; Compatility Version 4.2-1
i
if rev it 42
E .printx .##% Harning:Incompatible Hard Disk Driver #3%,
endif
H
¥ H
page
_—
Eas
-



0088
00BS
00BA
00BB
G0BE
4089
00BA
40BB

0001
0001

o2
0004
0003
0008
0004
0010
0002

0660
0004
008
0004
0003
060C
0008
0001
0003
GOED

F&36
F&36
F&34
FESE

0D 04 48 61
72 64 44 B9
73 6B 20 50

Rom 4.8 for KE CP/N 2.2 with Hard-Disk MACRO-80 3.36 17-Mar-80 PABE  1-36
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i
PRI R R R R R R R R R R R R R R R R R R R R R
i
'
¥

- %
o HARD DISK GUTPUT AND INPUT PORTS ¥
.3 %

PR REREREER RN R RS R IR IR IR IR SRR FRR R R R RERERES
i

vportl equ (hEh
wportl aqu 0b9h

; sasi wrife port 0 - write data
; sasi wrife port 1 - software resst
wpori2 equ {hah ; sasi vrite port 2 - cotlr select
vportd esqu Obbh ; sasi write port 3 - not used
rporid egu (hBh ; sasi read port 0 - read data
rportl equ 0b9h i sasi read port 1 - read status
rport? eqgu {Obah ; sasi read port Z - not used
rportd equ Obbh ; sasi read port 3 - not used

)
FEAEER R R R R R R R R R R R R P R RN T R

E
¥ HARD DISK VARIOUS EQUATES #
$ ¥
PERER AR R R R SRR RN FER R BRI RREIIININE

s me e

]

raghit equ 000k
regask  egu 001h
busybit equ 001h

; request line bit position

; request mask for bit fest

; busy line bif position
busymsk equ 00Zh ; busy mask for bit test
msghit equ 002k ; eessage line bit position
msgask equ G04h ; message mask for bit test
cdbit  equ (03h ; comsand/data bit position
cdesk  equ 008h ; comsand/data mask for bit fest
iekit equ 004h ; input/output bit position
iomsk equ 010h ; inpub/output sask for bit test
errask equ 002h ; test for an error

p
PR R R R R R R R R R R R R R R R R R R R H R R AR R 288

¥ ¥
2 HARD DISK CONTEOLLER COMMAND EGUATES *
3 3

¥
PEREEEEERR R R R R R R R RN R AR R IR RRFFIININY
¥

drvrdy equ 000k
format equ 004h
read  equ 008h
wrife equ G0ah
sense  equ 003h
initl  equ Och
seek  egu 00bh
recal  egu G0th
SEASE  Equ 003h
randiag equ Jedh

test drive ready command
format command code

read command code

write command code

status sense command code
initialize disk size cossand
seak command size
recalibrate command code
sense stafus command code
rap diagnostic command code

I L ]

i
parovesg:
defb  cr,1f,"HardDisk Paramster overflow',endmsg
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FeB4

FeB4
F&B&
F&E8
F&BY
FREC
F&BE
FRED
FEBE

FaLo
FEC2Z
FaC4
F&Ch
F&eC8
FeCa
F&ED
F&EF
Fabi
Feb3
FED3
F&D4
FED3
Fel&
F&D7
FEDE
F&D9
FEDA
F&lB
F&DE
FeEd
FeE2
FEES

FEER
F&E7
FBER
FBE3
FGEA

DB B3
Eh ED
co

22 0045

47
Eb 30

€8 3F
€B 3F
CB 3
CB 3F
FE 02
B2 F732
CB 40
28 02
Ce 02

4
2

5E

2

56

2

Es

A1

21 0167
ED 52
38 4F
21 0000
4

19
19
19
19
08

B o o

e

wdiol:

wlioZ:

17-Har-80
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FREEF R R R R R RN R R R R R R R R R R TR R R R R R

¥

Routines Entry point #

; wid i/o 286 byte

in
and
ret
id

1d
Id
and
rept
srl
endm
srl
grl
srl
arl
p
n
bit
jr
add

1d
inc
1d
inc
1d
ing
push
and
1d
sbe
ir
1d
1d
rept
add
endm
add
add
add
add
add
rept
add
enda

a, (rportl)
111000000
nz
(hladrs),hl

a, (hl)
b,a
00110000b
4

a

a

a

a

a

Heads/2
N, parower
0,b

z,wdio2
a, (Heads/2}

€,a
ki

g, (h1)

Rl

d, (hl}

ki

hl

2
hl,Cyls-1
hi,de

¢ parovl
hi, b

byh

Heads
hl,de

hl,de
hl,de
hl,de
hl,de
hl,bc
3

hl,hl

. e A e

e s T e SN e S e SR e M S A S SR e R kW e S e s e

#

load cotlr status

sask bit 5,6,7. Hard disk exist ?
ret if not

save r/v para adrs

4 = unit & side
save in B for unit
mask side number

move side nusber to bit 0,1

move side number to bit 0,1
move side nusber fo Bit 0,1
move side number fo bif 0,1
move side nusber fo Bit 0,1
test for side overflow

if side » {Heads/2)-1 then para overflow
test unit nusber

jump if unit O

v C = head address (0 o Heads-1)

H.L = frack para adrs.

E = low byte track nuaber
point to high byte

D = track high byte

point o sector

save sec para poinfer
cy={

Max & of Cyl

compare with par

ower flow: out of disk hounds
reset product

BC = head address

Repeat # of Heads Times
HL = track # Heads

HL = track # Heads
HL = track # Heads
HL = track # Heads
HL = frack # Heads
HL = (track # Heads) + head address

HL = {irack # Heads + head addressi#dz
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FEER 29 + add hl,hl ; HL = (frack # Heads + head address)#32
FGEE _ 24 + add hl,hl ; HL = {irack # Heads + head address)#32
FEER 23 + add hi,hl ; HL = (track # Heads + head address)s32
FGEE 29 + add al,hl ; HL = (frack # Heads + head address)#z]
EhERSC0Y + add hi,hl : HL = (frack # Heads + head address)#32
FGF0  EB 8% de,hl ; DE = (track * Heads + head address)#32
F&F1  El pop hl ; WL = track para adrs.
B2 TE id a,(hi) ; & = sector number
FeF3 3D dec a ; convert sector to base
Fd FE 2 cp K. ; best for sector overflov
FeF6E 30 3 Jr N, parower ; if sector-1 7 31 then parz overflow
FEFE  4F ld £, j BC= sector nuamber
F&F3 EB 8x de,hl j HL= (irk#Hds+hda)#32 , D.E = sec para adrs
F&FA 09 add hl,bc ; BL= (frack # Hds + head address)232 + sec num
FeFB 7€ 1d a,h i A = middle address
FGFC &5 id higl :
FGFB  &F 1d 1,a ; swap H with L
FEFE 22 004C Id (task+2},hl ; set middle and low address
F701 EB g dg,hl ; H.L = sec para adrs
FRZ A3 inc hi ; H.L = dna para adrs
F703 3E 1d g, {hl} H
F704 23 inc hl i
F765 56 id d, (hl} ; DE = dna address
F766 D3 push  de ; save dna address
707 23 inc hi i Hil = rfw para adrs
F78 IE 1d a, thi) ; A=r/v flag (0 = read, | = write)
F708 f5 push  af z
F704 23 inc hl ; H.L = block count
F70B 7E id a, (hl} ; A =numsec forfe
F7OC 32 004E id {task+4),a ; set block count
FIOE SF id 8,4 t E = nua sec fo r/v
F7i¢  Fi pap af ; A =rfw flag
Pl  E pop hl ; HL = dma addess
F7i2 01 00B8 1d be,uporid ; wdd data port

3 B=10=r/v 256 byte
F11s  B? ar a ; read or write ?
F7i6 20 23 jr nz,wdurite i & =1 then write

|
F7i8 wdreads
i wdd read 236 byte
F7i8  CD F77F call selcnbly ; select the controllier
F71B  3E 0B Id a,read ; read sector command
F71B  C€b F79E call faskout + send out to controller
F720 wdrdl:
F720  CD F7OE call  reguait ; wait for confroller request
723 €0 ref nz ; no cnflr reguest then error (wd.rty)
F724  E6 08 and cdmsk ; check for input stafus
F726 20 05 jr nz,wdsts 3 ©/70- active, read status
F728 ED B2 inir ; read 236 byte (one sector)
F7zd 1D dec e ; sector countsr down
F728B 20 F3 it nz,wdrd] ; no zero then read next sector
F72D wists:
F720 €D F7B2 call  gefstat ; get completion status
F7130  ©9 ret ; return status
i
! |

F731  Et parovl: pop hl ; pop parameter pointer

F732 parower:
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F732
F733
F738
F73A

F73B

F73B
F73E
F740
F743
F743
FT46
F747
F743
F74B
F74D
F74E
F730

F752

F152

F734
F734
F757

F758
F758
F730
F7&0
F763
F7635
F768
F783
F763
F76A
F7&C
F78D

FTEF
F772

F173
F776
F778
F778
FT7E

F77F
F77F

F78t
F783

11 FB96
LD F562
3E 40
£y -

£b F7F
3t OA
€0 F75E

CD F7DE
co

Eb 08
20 E2
ED B3
1D

20 F3
18 bB

D2 B9

€D Fra2
€0

CD F77F
3t 0
CD F79E
21 F&BE
0t 08
€D F7DE
Co

7E
03 B8
23
10 FA

Ch F782
£o

€D F77F
3t 01
£h F7SE
ch F782
ce

BB B9
EE 02
20 Fa

i wid i/o para overflow

ld
call
1d
ret

¥
wdwrite:

; wid write Z58 byte

call
1d
call

wdwils
call
ret
and
i
otir
dec
hig
Jr

L]

i

wdiniz

de,parovasg
strout
a,40h

selcatlr
a,wrifs
taskout

regvait
nz

cdask
nz,wdsis

g
nz,wiwtl
wists

17-Har-80 PAGE  1-40

0.E = par overflow message
print it

"Paramster Overflow!
return with error

- e e e

s select the controller
; write sector command
; send out to controller

; wait for controller reguest

; no cntir request then error

; check for input status

i LB~ active, read status

; write 206 byte (one sector)

; sector counter down

; no zero thea read next sector
; reburn with status

; initialize Brive Characteristics

out

H

wddrdy:
call
ret

-

call
id
cail
id
1d
call
ret
iniz00:

1d
oul
ing
djnz

call
ret

]
call
1d
call
call
ret

¥
selentlr:

(wportil,a

wiwdrdy
nz

seicntlr
a,initl
fashout
hl,initab
b,8
reguait
nz

a, (h1)
{wport0),a
h1

iniz0f

gebstat
nz

selontly
a,recal
faskout
getstat

; send out a resef pulse

wid ready ?
gerrar if not

select the confroller
inizialize disk size command
send out the command

; point %o drive size tab.

szt up a byte counter

; wait for controller request
no zero then error

o N e N wee R

get a byte to send out

send it to the coniroller

busp the drive size tab. pointer
decresent the byte count and
wait until all are outpui

get cospletion status

ret if error completion

B T e LR T

select the controller
recalibrate command code
send command to catlr
get completion stafus
ret with status

[ T,

; selecis the default controller

in
and
ir

a, {rporil}
busymsk
nz,selontlr

; read status porf
; mask busy bit
3 loop if busy
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F783
F787
F78s
F788B
F788
F78D
F78F
F781

F732

F792
F795
F197
F79A
F790

FT9E

F79E
F79F
F7A2
F7a3
F783
F7a8
F743
F744
F7aC
F7AD
FT4E
F7B0
F78l

F7B2
F7B2
F7B3
F7B6
F788
F789
F78BC
F7B0
F7BF
F7C0
F7e2

F7C3
F7Ch
F7e8
F7CB
F7CE
FILF
F7li

JEN

03 B8
3 BA

OB BY
b 02
28 FA
3

€D F77F
3E 00
Ch F75E
€D F7B2
£9

ES

21 0044
77

16 08
CD F7BE
co

7t

b3 B8
23

13

20 FS
El

£s

CD F7DE
o

OB BB
57

£D F7OE
Co

OB BB
74

EE 02
c8

€D FIIF
3E 03
€D F73E
£ F7DE
£¢

DB B8
13

1d
out
out
selclis
in
and
jr
ret

i
whudrdy:

; test for drive ready

call
id
call
call
ret

i

i

taskout:

a,1
{wport0),a
(wport2),a

2, (rportl)
busyask
z,5elcld

selcatlr
a,drvrdy
taskout
getstat

17-Har-80

e W s e

PARE 1-41

catrl default select code
send 1t to trasparent latch
generate 2 select strobe

get catrl response
isolate the busy mask
wait for cnirl busy
busy has arrived,exit

select the controller
drive ready command
send out the command
get completion status
and ret to caller

; send out the cossand contained in A register

push
id
1d
1d
call
ret

taskl: 1d
ouf
inc
dat
jr
pop
ret

i

gebstat:
call
ret
in
14
call
ret
in
id
and
rat

il
hl,task
(hl},a
d,6
reqwait
nz
a,{hl)
(yportl),a
hi

d
nz,taskl
hl

reguail

nz

a, {rportd)
d,a
requait

az

a, (rportd)
a,d

errask

z

i
; Get Sense Status

¥
call
1d
call
call
ret
in
id
repk
in
enda

selenilr
a,5ense
taskout
reqeail

nz

a, {rpori)
gsd

3

a, {rpori0)

i
i
i
i
;
:
i
=
i
i
i
i
=
i
i
}

P L L T T ey S —,

T L L T LT T

Save Ptr

Point to tahle
store command
six bytes

wait for request
RO, BrYOF

get one byte
send it

point fo next
dec counter
loop until zero
restore

cnd send

wait for request

no, error

get status byte
save

wait for another

ng, error

get fill byte
restore

only status bit

no error, refurn A=

select the controller

; sense status comsand

send out to controller

wait for controller ragquest
no cntlr request then error
get arror coda

save

three bytes to discard

get one bytes
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F702
F7D4
F70&
F708
F7IE
F7DC
F70D

F7BE
F70E
F7DF
F7ED
F7E2
F7EZ
F7E5
F7ES
F7E7
FIEB
F7EA
FIEC
F7ED
FIEE
FIEF
FTFL
F7F3
F7FS
F7Fa

F7F6
F7F7
F7rd
F7FS

DB B8 +
0B B2 +
08 B8 +
Cl F782

¥

B7

9

85
¢t 08

11 0060

DB B3
4
E6 01
20 09
1B
7A
B3
20 F4
10 EF
0E FF

3D

73
i
i
s

in
in
in
call
1d
or
ret

i
i
regeaits
push
plsh
Id
raquids
1d
requils
in
id
and
ir
dec
1d
or
jr
djnz
id
regutes:
det

ld
FOF

pop
ret

gise
wilio:
id

ret

wdiniz
ret

-

andif

a, {rport0)
a, (rportd}
a, (rport0)
getstat
ae

a

bc
de
b8

de,0

a, (rportl)
g3
regesk
nz,requtex
de

a,d

z
nz,requtl
regutl

o, Gffh

a
a,c

de
b

a,1

.dephase

and

160k

17-Har-80

e ma e wen e e e

S EE e N smam M ewe R e S

W e sma e

-

PAGE  1-42

get one bytes

get one bytes

get one bytes

get completion status
restore error code
set flag

return it

save regisber

set soft timer for aproax {3 Secoad

get cntlr status bits

Save on ¢

only reguest bif (A=0 or &=1)
exit if (RE@=1)

timer { down

check for elapsad

no, loop
timer 2 doun
time out error (A=FF)

A=a-1 (=0 , A=FF)
set flag (I=REE, Ni=timeout)
return status on 2
restore
registers
and ret

hard disk don't exist

wdd i/0 error

return

end of this program
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Hacros:

Syabols:
ADDREG
BOOT
CBEGLI
CENDSC
CESCRA
CHR$0S
CHR$10
CHR$14
CHR$21
CHRETA
CKRDY
CONTOA
CONT2A
couTit
CURSON
DATALA
DATRES
DRVRDY
ERR2GE
FR1GTR
FDBTHS
FOODAT
FRERD
FEDRTI
FODTAB
FRI069
FORDOD
FORRIT
FORMAT
HL.&T.
INITOL
INITL
IOBIT
IPLDHA
LF
MDCNT
MODE3
NEBOVI
NOIPL
PAROVO
PFX02
PFY044
PFY0&E
PFi0gs
PFY03A
PEXTAB
RAMDIA
RELCOM
REBWTO
REV
RPORT2
RTY0O
SELCOO
SENSE
SETPFX
STRVID
TACKY

008C
FOCC
F4CC
F4Ad
F4C9
F433
F309
F3E2
F3EB

FOAS

0084
F24D
F433
0084
008D
0000
F&33
0041
FI3E
0007
0088
F&i4
FoBA
Faft
s
Falid
0004
F40D
Fa20
000
0004
1000
G004
6000
0ok
FFFE
FOF3
F731
F421
F2BE
F2ES
F2rD
F32t
F274
0GE0
F307
F7E2
030
00BA
F58E
F78B
0003
F3Cs
0606
F7AQ

BACKS?
BUSYSI
CDBIT
CESTRO
CESCR4
CHRSOG
CHRS$11
CHRS13
CHR$22
CIN
CLRPFX
CONTOB
CONT2B
cr
£YLS
DATALB
DIVIDE
ENDHSE
ERRHGK
FD20TR
FDBTWT
FODELA
FDDRES
FOBSEC
FODTRK
FDIOD
FDRDOL
FOWTO0
BETSTA
HLADRS
INITO2
INIZ00
T0ERHS
IPLOK
Lout
HODED
HOVCUR
HECNT
NOIPLH
PARDHE
PFX03
PFX05
PEX0R7
PFI0E9
PFIL
PRE1I2,
RDCPOS
REBBIT
REBKTL
ROH
RPORT3
RTYOL
SELCNT
SETDUH
SPARE
SUBPOI
TADYTHI

0001
0003
Féhd
F4B3
F440
F3DE
F3EC
F3BF
F209
F33F
0083
508B
G000
0168
0083
F4DC
0024
6002
0042
FOB4
Fe3C
0006
0002
0001
FiT2
FaCs
F3IbE
F782
0043
F334
F763
Fi%h
FOED
F1F8
00OF
F3d4
3333
F143
F732
F29F
F2te
F2E8
Fa00
F2BB
F33A
F343
0000
F7E3
Foo0
00BB
F390
F77F
F42E
0049
F3EC
ETar

BEEP
BUSYMS
CDMEK
CESCR1
CHAROU
CHR&DT
CHR%12
CHR$19
CHR$23
CINFGO
CNTCHA
CONT1A
cout
£318
DATADA
DATAZA
DPBIPL
ENDVID
FALSE
FD30TR
FDDROT
FDDERT
FDDRET
FODSEK
FDDHT
FDIOEN
FOREAD
FDRTOL
HARD
ININSGE
INITAB
10,01
I0ERR
IPLTES
LTS
HOGE]
MBGBIT
NEWDRY
NOUPDS
PARDWN
PFR033
PEX0G5
PFXO7
PFX09
PFR101
PRINTA
READ
REQHSK
REGHTE
RPORTO
RSTO0
RTYCNT
SENDOO
SETNER
STACK
TABG34
TTIHWENH

008F
0002
0008
Féhh
F3F2
FatE
F43D
FaB3
Fac3
FZi4
F364
0088
F233
Fzi2
0080
4088
FO2E
§77F
4000
0043
FoCo
FaFB
F&l3
0016
(0AB
FaEB
F3BD
F3EL
FFFF
Fo3e
F&EE
FOFD
FOFA
FOD&
FIF2
004F
godz
FREL
F48C
F&96
F248
F203
F3i7
F324
F2C4
F350
0008
0001
F7F3
0088
FO&C
0003
F400
F1BD
1000
F33D
P

BELL
CBEGLD
CENDLI
CESCR2
CHR$04
CHRE08
CHR$12
CHR$20
CHR3$27
CINPLY
COHPEL
CONTIR
COuToo
CURSOF
DATAQE
DATAZB
DRYEQU
ERRIGE
FDOOTR
FOBO00T
FDDCHD
FDDLCH
FDDRST
FDOSTS
FDI0
FDIOS
FOSEKD
FFEED
HEADS
INITOG
INITIA
10ADD
I{MSK
IX.PNT
HOBOVI
HODE2
HBGHEK
NOCHRS
OUTDAT
PFXOL
PFI04
PFX0&
PFX0B
PFY033
PFXSET
RaH
RECAL
REQHAL
RESET
RPORTI
RETCNT
SEEK
SENDOU
SETHUC
STROUT
TasK
TIRCD

17-Mar-80 PASE

4007
F4b7
F433
F4aF
Fan2
F3E3
F4CC
F3B7
Fac7
F2zs
FO2D
0087
F239
F423
0081
4083
F&EE
F&23
0040
Fii3
0000
0006
4000
Gong
F373
F36F
F&13
4000
0004
F514
F4ES
4080
0010
0047
6000
008F
0004
F3ce
Faz7
F28E
F24D
F200
F2F3
Fa29
F2e3d
0040
0001
F70E
FOB1
G0R3
0002
0008
F3FF
F338
F362
0044
TADL
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UNIT 0044 UPDTCR
UPDTVI F438 RS
WAITOO FG46  WAITO!

WAITFD Fed4l  WAITKE
WOFDNS F123  WDINI
WDID2 F6D3  WDRDI
HDNRIT F738  WDWTI
WPORTZ O0BA  WPORT3
HINDRD F732  XVICOM

No Fatal error(s)

F442
0048
F643
F08B
F732
F720
F743
G0BB
F358

upoDS
VIDATR
WALTO2

HDBOOT
Wplo

WOREAD
WPORTO
WRITE

1YConp

F450
008t
FESE
FOCF
FEB4
F718
0688
]
F357

UPDTUR
VIDCOM
WAITCR
WDDRDY
HDI0i

HDSTS

WPORTL
HTHORD
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F430
F4i8
F107
F754
FERC
F72D
00BS
FO9F

PABE &I



