*****************************************************************

CP/M vers 2.2 Cold Start Loader.

Written by Bobby Dale Gifford.
3/17/88

The following routines will boot CP/M from the Disk Jockay
2D (all revs and models), or from the Disk Jockey Hard
disk controller.

Tha cold boot loader (sector 1, track 9) is 1loaded
into the ram of the controller by the cold boot routine of
the firmware. The first thing the boot does is to load into
the controller ram, a version of the Disk Jockey 2D firmware.
From then on, all calls to the firmware will actually be
directed to the Disk Jockey Ram. The next process is to load
in a boot routine which can load in all of CP/M. This is
done by determining the size of the sectors on track 1L, and
using this information to load in the proper boot into 83H.

The following tables explain the order of sector loading for
each of the different sector sizes. An entry of —————-
represents a wrap back arcund {negative DMA adjustment).

An entry flagged with astricks represents a partial sector
1oad.

All sector sizes:

Track @ sector 1 e7dd
] 8 2c%dh
) 19 2336h
@ 12 220dh
5] 14 230N
2] 16 3G8gh
a 18 278%h
3 29 2884%h
5 22 2980M
3 24 2a8%h
1] 26 2b3%h
] 9 2¢3%h
] 11 2d8%h
3 13 2e3%h
3 15 2£33n
& 17 27039n
g 19 25006h
4] 21 2986h
3 23 2addn
3 25 2p3%h

The following depend on the sector size, all sectors are from
track 1.
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256 512 1324

seg address sec address sec address
1 2c30n 1 2c@In 1 2ci3dh
3 2209n 3 3434@%h 3 345%h
5 3697n 5 343%n 5 3cFPh
7 3200h 7 383¢h *% 7 4433h
9 347%5h 9 3chdh 00 e
11 360Th 11 43949h 2 3332h
13 3840h 13 443N 4 3339n
15 3ad%h 000 e ) 433N
17 3c3%h 2 2eddh

19 323%h 4 323%h
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* 03 42030 ) 3afdh *
* 25 449%h 10 3e30h *
¥ o e 12 423%h *
* 2 2403n *
* 4 2£33h *
* 5 313%n Discus M1d, M23, M2& *
* g 3380h 3 e400dh (If 2D is present) *
* 18 3598n 4 eb0dh {If 2D is present) *
* 12 370%n ** 20 4540h *
* 14 3990h . 5 2733n *
* 16 3b8%h 6 © 29080h *
* 13 3492h 7 2bJ0h *
* 29 3£33N 8 2d468eh *
* 22 419%h ) 2£3Gh *
* 24 4333h 13 3133h *
* 206 4533n 11 3330n *
* 12 3588h *
* 13 373%h *
* 14 3997h *
* 15 3bdgh *
* 16 3d26h *
* 17 3f£30%n *
* 18 413%h *
* 19 439%h *
* *
LR E R R R T EE R T R L R g R R L R R g 2 R e e R R RS
title ‘*%¥%¥ Cold Boot Loader for CP/M Ver. 2.2 ***%!
msize egu ‘28/515 :Memory size of target CP/M
bias agu (msize-23)*1924 ;Memory offset from 20k system
ccp equ 273%h+bias :Console command processor
bios agu cep+l602h ;CBIOS address
retries equ 13 :Maximum # of disk retries
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* *
* The following equates sst up the relationship between the *
* 2D floppies and the Hard Disk Controllers. *
* *

AR AR LS SR LR P E T E Y I E R R R S T TR R L R R R R T R R R g

first equ ,/Af/ o ;3 = Floppies are A-D drives and
: Hard Disk are E-P
:1 = Hard Disks are A-L'drives and
H Floppies are M-P
maxhd agu 1 :18et to number of hard Aisks
maxflop equ P :Set to number of floppies

FhhkhhEAEhkhhkkhkhkhkhkrhkkhirrtrrhkhdhhkhrhhhkhkrdhrktrhkikrhkrhthkhkhkhkhrkhhkthihhhhkdx

* *
* The following equates are for the Diskus Hard disk if wanted. *
ES *

LA RS AR LR L SR AL SR SRS LSRR LIS AR ARSI T SRS RS RS SR ES ST RS ES LSRR LR S EE SR

if {maxhd ne %) and first :Want Hard Disk included ?
hdorg equ 5h :Hard Disk Controller
hdstat egu hdorg ;Hard Disk Status
hdentl  equ hdorg sHard Disk Control
hddata equ hdorg+3 rHard Disk Data
hdfunce equ hdorg+2 sHard Disk Function
hdcmnd  equ hdorg+1 ;Hard Disk Command
hdreslt equ hdorg+1 s:Hard Disk Result
retry agu 2 ;Retry bit of result
tkz S 1 s Track zero bit of status
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700

complt
tmout

wfault
drvrdy
indx
pstep
nstep
hdrlen
secln
wenabl
wreset
scenbl
dAskeclk
mdir
null
idbuff
isbuff
rsect
wsecot

aqu
equ
equ
equ
2qu
aqu
equ
aqu
equ
equ
equ
equ
equ
aqu
equ
el
equ
equ
aqu
endif

;Complate bit of status
;Time out bit of status
1Write fault bit of gtatus
iDrive ready kit of status
+Index bit of status

;Step bit of function
:Step bit mask of function
;Sactor header length

: Sector data length

s;Write enable

:Write reset of function
sController control

:Disk clock for control
;Direction mask for function
; Null command

:Initialize data command
:Initialize header command
1Read sector command
sWrite sector command

kkkhkkkkhkhdthkkrhhhkhkhrkrtkhhbbrthkhhhkhhbhkhhkhkhkrhkhkhkhkhkkhhkrAxkhkhkFrrkrkR xRk wFxKk

Cold Boot lecader common to all sector sizes.
This sector is loaded into memory at e70%h in a standard

into memory on cold boots.

*
x
*
* i i
configuration.
*
*
*

*

*

*

it is responsible for reading most of track @ *
*

*

*

Akikkkkhhhhhhkhbkhkhkkhkhhhdhhkhhkhhkkkhkdhhkhhrhikhbdhkrrkidhhkdhehhkhdhhhdddk

origin
diram
dijboot

offsetb

offsetdb

putden
putdma
getstat
putsec
puttrk
puthom
doread

boterr

diff

firmlod
newseac

L aTail i alk-TaY

if
agqu
aqu
equ
endif

if
aqu
else
equ
endif

if

equ
equ
aqu
equ
equ
equ
equ
equ

org
set

1xi
mvi
equ
inr
inr
cpi
jz

jc

sai
o o

maxflop ne 4
AEIFOH
origint+49dh
djram

{maxflop ne 9}

9GFh~origin

15,

net first
origin+@zdh
origin+l2h
origin+27h
origin+@£fH
origin+dch
origin+2h
origin+l5h
origin+2ah

origin
origin+73%h~$

sp,stac+diff
a,b

$~1

a

a

27

cop+52dh
nowrap+diff
19

moarceoarmtkdl £

1Set densgity routine on Disk Jockey 2D
; Disk Jockey 2D set DMA address routine
;Disk status routine on Disk Jockey 2D
:Disk Jockey 2D set sector routine

:Disk Jockey 2D set track routine

:Disk Jockey 2D track 2 seek

tDisk Jockey 2D read routine

;Disk Jockey 2D flash error light routine
:Disk Jockey 2D ram

+Offset to boot loader address

: Previous sector #
;Update sector #
:Test if all done

;Test if wrap around

s Cmrra +ha tmvlabrad camdb ey



mowv
call

1xi
newdma equ
1xi
dad
mov
cpi
jc
ingz
mov
cpi
je
Wrp 1xi
dad
nowrp shld
mov
mov
call
1xi
fread push
call
call
pop
ine
dcr
jnz
jmp
ds
stac agqu

C,a

putsec
h,cep+4£Ch
$-2

4d,14dg0h

d

a,h

(ccp+980h) /180h

nowrptdiff
wrptdiff
a,l

;Set up the sector
;Previous DMA address

;Update DMA address

{cep+982h) mod 188h

nowrp+diff
d,~28%h
d

newdma+diff

b,h
c,l
putdma

b
puttrk
dore=ad
b

firmlod+diff

b

fread+diff

boterr

80n~($ mod 3%h)

$

;Save the updated DMA address

:1Set up the new DMA address
b,retries*130h+g Maximum # of errors

;Set up the proper track

; Read the sector

:Continue if no error

;Keep trying if error

1 To many errors,

flash the light

I E S22 RS R SR T TR IR SR EE S ER TSRS SRR SR EE TR R SRS SRR SR LSS SRR SR SRR LR LN

*

* *
* The following equates relate to the Thinker Toys 2D controller¥*
* Tf the controller is non standard (9EGOJH) only the ORIGIN *
* equate need be changed. This version of the Cbios will work *
* with 2D controller beoards rev @4, 1, 3, 3.1, 4. *
*

*

djecin equ
djcout equ
djhome equ
djtrk equ
djsec egu
didma aqu
djread equ
djwrite equ
djsel equ
djdmast equ
djstat equ
dierr equ
djden equ
dijtstat equ
djside equ

djram+3h
diram+éh
djram+9h
djram+dch
djram+dfh
djram+312h
djram+15h
djram+l3h
djram+lbh
djram+24h
djram+27h
djram+2ah
diramt+2dh
djram+21lh
Ajram+30h

:Disk
;1 Disk
:Disk
:Disk
:Disk
1 Disk
1Disk
:Disk
+Disk
:Disk
t1Disgk
:Disk
:Disk
+Disk
1Disk

Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey
Jockey

2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D

Akkkhkkhkkhdhhkhkhkhkhkddthkdhhkhhkhthkdhhhhkhhkhhhkhhhkhhhkhhhkdhbdhkhbhhhhdrhkhkhiddd

character input routine

character output routine

track zero seek
track seek routine
set sector routine
set DMA address

read routine

write routine

select drive routine
dma status

status routine
error, blink led

set density routine
terminal status routine
set side routine

T T R L R E TR TR LSS RIS RS SRS R R AR SRS R AR SRR SRR R A AR R L R R R R

The following three sectors of code reside at 8@H. There is

* *
* *
* one sector for each of the possible sector sizes (256,512, *
* 1324). Bach sector is responsible for performing a Cold Boot *
* *
* &
* x

for the specified sector size.
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lxi
1xi
clod2546 push
call
1xi
cdma256 equ
1xi
dad
shld
mov
mov
call
call

Pop

der
jz
mvi
add
mov
cpi
je
sui
mov
1xi
shld
jmp

sp,cstk256+diff ;Set up stack at end of this sector

D,26%130nh+1
b

disec
h,cop+340h
$~2

d,238n

a
cdma256+diff
b,h

c,l

djdma
crd2564+diff
b :

b

bios

a,2

o

¢,a

27
clod2564+difE
25

Cc.,a
h,ccpt+43dh
cdma256+diff
clod256+diff

;B = sector count, C = sector #
;Save sector and count

:15et the next sector to read

;Get DMA address (self modifying)

;: Storage for previous DMA address
;0ffset to new DMA address

+Add in offget, HL = new DMA address
iSave naw DMA address

;Put DMA address into BC

;Set the DMA z2ddress

;Attempt a read

tRecover sector number and count

H B = count, C = nunmber
;Update sector count

:All done 7

: Sector update

:Add in the sector skew factor

1 Put new sector back into C

;Past the end of the track ?

;Take jump if not past end of track
;Perform a negative sector adjustment
;Put new sector in C

:Negative DMA adjustment

: Save the new DMA address

:Continue reading

khkhhkkkhkkhkdkhkhkkhbdrdhkhkdrARrrrkREA Tk hhhkdhkkhhrhkhkhbhhkhdkhhkdhkdhbhkhbdhkbrdbhkhhhik

*

*

* Crd256 does the actual read from the controller, the DMA *
* address and sector # have already been set up. *

*

*

R RS L E T L AT AT SR AT E R R R R R R R R I R R TR

crd256 1xi

cr256 push
call
call

pop
rnc

der
inz
Jjup
ds
cstk256 aqu

*

b,retries*18%h+1

b
djtrk
diread
b

b
cr256+31iff
djerr

80h-($ mod 80h)

$

rMaximum # of attempts

:Save error count

:Initialize the track

;Attempt the read

s Restore the error count

tReturn if no error

;Update error count

:Try again if not to many errors

;Go and f£lash the light on controller

LR R AR AL AL RS RS RS EEEZ LSRR E R EERELTEERET R EEEEERTEEREEEETER RS TS

*

* The next loads CP/M from a 512 byte sector diskette. *

*

*

LA E RS A SRR RIS E LR RS SR R I E T R R T R L R R T R L R R R )

diff set

1xi
1xi
clod512 push
call
1xi
cdmaSl12 equ
1xi
dad
shlAa

8%h-§

sp,cstk512+diff ;Set up stack at end of this sector

b,13*130h+1
b

djsec
h,ccp+lddh
$-2

d,42%h

da
cdmab12+d1 FfF

1B = sector count, C = sector #%
15ave sector and count

18et the next sector to read

;Get DMA address {self modifying)
1Storage for previous DMA address
:0ffset to new DMA address

;Add 1in offset, HL = new DMA address
+Qave noew DMA addracsa



mov b, rPut DMA address into RBC

mowv c,l

call d jdma ;Set the DMA address

call crd512+diff sAttempt a read

jelo}el b :Recover sector number and count

H B = ¢gount, C = number

decr b ;Update sector count

jz bios :All done 7?7

nvi a,2 ; Sector update

add c sAdd in the sector skew factor

mov c,a ; Put new sector back into C

cpi 14 :Past the end of the track ?

je clod512+41iff s Take jump if not past end of track

sui 13 iPerform a negative sector adjustment

nov c,da ;Put new sector in C

1xi h,ccpt+3908n sNegative DMA adjustment

shld cdmab12+4diff s S5ave the new DMA address

jmp clodb12+d1ifE ;Continue reading
*****************************************************************
* *
* Crd512 does the actual read from the controller, the DMA *
* address and sector # have already been set up. *
% *

*****************************************************************

crdbl2  ixi b,retries*100h+l ;Maximum # of attempts
cr512 push b :Save error count

call djtrk ;Initialize the track

call dijread tAttempt the read

pop b :Restore the error count

rnc ;Return if no error

decr b ;Update error count

jnz cr512+diff :Try again if not to many errors

jmp djerr :Go and flash the light on contreller

ds 88h-{$ mod 3dn)
cstk512 equ 3
*****************************************************************
* ¥*
* The next sector loads CP/M from a 1924 byte sector diskette. *
* *

*****************************************************************

diff set 3h-%
I1xi sp,cstkl124+diff ;Set up stack at end of this sector
1xi b, 1*102h+7 +B = sector count, C = sector #
call clodl24+diff ;Load sector 5 into CCP
I1xi h,cep+1ddgh ;Destination of move
1xi d,ccp+540h rS5ource of move
1xi b, 28%h
cmovlz4a ldax d ;Get a byte of source
mov m, a tMove it
inx h ;Bump destination
inx d :Bump source
der c ;411 done with this page ?
jnz cemovl124+Adiff
der b
inz cmovl24+diff
1x1i h,ccp-339h ;Initial DMA address
shld cdmal24+diff
Ixi b, 0*133h+1 :B = sector count, C = sector #

call clodl24+4iff
Amn 1oy



2lodl124 push b »Sava sector and count

call djsec ;Set the next sector to read
1xi h,ccp~-326h :Get DMA address (self modifying)
cdmalzd equ $-2 :Storage for previous DMA address
1xi d,B28h ;:0ffset to new DMA address
dad g +8dd in offset, HL = new DMA address
shld cdmal24+diff :Save new DMA address
mov b,h : Put DMA address into BC
mov c,l
call didma :Set the DMA address
call crdl24+4diff jAttempt a read
rPop b ;Recover sector number and count
H B = count, C = number
dcr b ;Update sector count
rz ;All done ?
mvi a,2 ; Sector update
add c :Add in the sector skew factor
mov c,a ;1 Put new sector back into C
cpi 7 :Past the end of the track ?
je clodl24+diff ;Take jump if not past end of track
sui 5 :Perform a negative sector adjustment
mov c,a : Put new sector in C
1xi h,ccptlddn ;Negative DMA adjustment
shld cdmal24+diff ;s Save the new DMA address
jmp clodlZ4+3iff ;Continue reading
I R 2 2 A s A R E E X T R R R R R E R P SRR SRR IR E LSS SIS RS SRS R & 5 0 8 50 R k]
* *
* RA124 does the actual read from the controller, the DMA *
: address and sector # have already been set up. :

KhkbkhkhkrhkhFhkhkkhkhkhkdkhkdhbhdbdkdhhbhdhhhhhkrhthhhkhkbhkhkrikhrkkhkhkhkidhkhFrrrhkhrkhkrhkikhkhki

crdl2d  1xi b, retries*176h+]l ;Maximum # of attempts
crl24 push b rGave error count
call djtrk sInitialize the track
call diread ;Attempt the read
pop b ;s Restore the error count
rnc tReturn if no error
der b ;Update error count
inz crl24+diff ;Try again if not to many errors
jmp djerr 1Go and flash the light on ceontroller
ds 830h-{3 mod 39h)
cstkl2z4 =qu £
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* *
* The next three sectors of code also reside at 80H. There is *
* one sector for each of the possible sector sizes (256,512, *
* 1824). Each sector is responsible for performing a WARM Boot *
* for the specified sector size. *
* *
* The following table shows how sectors are read in, skewing *
* of the sectors is necessary because segquential sectors can *
* not be read without waiting one complete revolution between *
* each one. Entries of ---- represent a wrap around (negative *
* DMA adjustment). An entry flagged with ** represents only a *
* partial lecad from that sector. *
* *
* 256 512 1924 *
* sec address sec address sec address *
* ] 31380 1 3136h 1 313&h *
* 3 3338h 3 3502h 3 39@88h *
* 5 3597h 5 39008h ** 5 41 00h *
* 7 TN A r e T 1, ™ P *



* 9 399%h : 3539%h *
* 11 3p3dh 00000 e 4 34a0h *
* 13 3d9%h 2 338%h *
* 15 3fd3h 4 3735h *
* 17 41080 & Ib39h *
I a8 3£02h *
* 2 32809n *
* 4 3463h *
* 5 358%h *
* 3 383%h *
* 14 3a%8h *
* 12 3c3dh *
* 14 3e3%h *
* 16 4B3FTh *
* *
L R R e R R 22 2 s X 2 3 2 223 22 2 X222 R X222 XX 2 2 22 R ¢ & 0 &
Aiff set 39h-5

1xi sp,wstk256+diff ;Set up stack at end of this sector

Ixi b, 17*13dh+1 ;B = sector count, C = sector #
wlod256 push b :Save sector and count

cali disec :Set the next sector to read

Ixi h,ccp+30gh :Grt DMA address (self modifying)
wdmaz256 equ $-2 ;1 Storage for previous DMA address

1xi d, 235h ;O0ffset to new DMA address

dad s | :2dd in offset, HL = new DMA address

shld wdmal2bo+diff :Save naw DMA address

nowv b,h 1 Put DMA address inteo BC

mov c,l

call djdma :S2t the DMA address

call wrd256+4d1ff sAttempt a read

Pop b :Recover sector number and count

H B = count, C = number

der b ;Update the sector count

jz bios+3 1All done ?

mvi a,2 : Sector update

add c 1Add in the sector skew factor

mov c,a : Put new sector back into C

cpi 19 rPast the end of the track ?

jec wlod256+3iff :Take jump if not past end of track

sui 17 ;Perform a negative sector adjustment

mov c,a ; Put new sector in C

ixi h,ccp+dBddh ;Negative DMA adjustment

shld wdma256+diff ;Save the new DMA address

jmp wiod256+diff :Continue reading
X 2R A R 223 E E R R E R S N R TSR FEE LSRR LT E R LR R L & 5 & 5 5 0 2 R
* *
* Wrd256 does the actual read from the controller, the DMA *
* address and sector # have already been set up. :
*

hkhkkkhkkkhhkhkhhhkhbrdbhkdhhbhkhkrhkirrhkhkhrhbkhkhrhhhhdrbkkhkhdkbhbhkhkbdhdbhddrbkhhid

wrd25¢6 1xi b,retries*130h+]1l :Maximum # of attempts
wr256 nush b ;Save error count
call djtrk ;Initialize the track
call dijread ;Attempt the read
PoOR b s Restore the error count
rnc sReturn if no error
der b ;1 Update error count
inz wr256+diff :+Try again if not to many errors
Jjmp dierr :1Go and flash the light on controller
ds

o b P E T ey

8h-{3 mod 83h)
o
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*

*

* Disk Jockey 2D CP/M from a 512 byte sector diskette. *

*

*

Thkkkkhkhhkhkkhhhhhhkhhkhhkhhkhrhhrhkhkhkhkbhhkdohhkhhhhdhhhkbhkbkhhhhkhhbdhbhdhidkhhd

daiff set

Ixi
1xi
call
1xi
Ixi
mvi
nmovh12 1dax
mov
inx
inx
der
inz
Ixi
shld
I1xi
call
Jmp
wlod51l2 push
call
1xi
wdmaS51l2 equ
1xi
dad
shld
MoV
mov
call
call
pop

der
re
mvi
add
mov
cpi
je
sui
mov
Ixi
shld
Jmp

8%h-$

sp,wstk512+diff ;Set up stack at end of this sector

b,1*133h+9
wlod512+diff
h,ccp+l52%h
d, ccp+580h
c,d

P

Oy E o

mov512+41£f
h,cep+3233h
wdmab12+d1£f
b, 8*130h+2
wlod512+4diff
bios+3

b

disec
h,ccp+l38h
$-2

4, 49%h

d
wdmab512+diff
b,h

c,l

djdma
wrdb12+d4iff
b

b

p2
'a.
4]
lod512+4iff

CE OO

c,a
h,ccp+l1d9gh
wdmabl2+diff
wlod51244iff

:B = sector count, C = sector #
:load sector 9 into CCP
;Destination of move

rSource of move

:Get a byte of source
sMove it

;Bump destination

: Bump source

:All done with this page ?

:Initial DMA address

B = sector count, T = sector #

;Save sector and count

1Set the next sector to read

:Get DMA address (self modifying)

: Storage for previous DMA address
r0ffset to new DMA address

sAdd in offset, HL = new DMA address
1Save new DMA address

: Put DMA address into BC

1Set the DMA address

;Attempt a read

sRecover sector number and count
H B = count, C = number
;Update sector count

:All done ?

; Sector update

;:Add in the sector skew factor

; Put new sector back into C

; Past the end of the track ?

;s Take jump if not past end of track

sPerform a negative sector adjustment

: Put new sector in C
:Negative DMA adjustment
1 Save the new DMA address
:Continue reading

hhkhkhkhkhkhhdhhhkihkhhhkhkkhhkhkdhkhhkhhkrhkhdhkhkhkhkkrhrhhhhkhktthhharhdhhhhhhbhdhhk

*

*

* Wrd512 does the actual read from the controller, the DMA *
* address and sector # have already been set up. *

&

*

A AT A AR S A A R E R R RS EEEE SRR SR RS R LSRR R SRR SRS R R R KR LR LR R LR R E LR L

wrds512  1xi

wrb512 push
call
call
pop
rne
A

b,retries*13%7h+1

b
djtrk
djread
b

Ty

Maximum # of attempts
:S5ave error count
+Initialize the track
sAttempt the read
tRestore the error count

sReturn if no error
o TTMAa+rs avyrar omiirnt




inz
jmp
ds
wstkbl2 equ

wr512+diff
djerr

80h-{5 mod 80h)

$

:Try again if not to many errors
:Go and flash the light on controller

LA R RS LSRRI R R R LR R R L Rk R R R g g L e T v o T P (R g g

*

¥

* The next sector loads CP/M from a 1924 byte sector diskette, *

*

*

R AR R AR R R RS 2 L g R e Y 22 2T

diff set

Ixi
Ixi
call
1xi
Ixi
mvi
movlzZ24 1ldax
mov
inx
inx
decr
inz
1xi
shld
1xi
call
imp
wlodl24 push
call
Ixi
wdmal24 egqu
1xi
dad
shld
mov
mov
call
call
PoOp

dcr
rz

mvi
add
mov
cpi
je
sui
mov
1xi
shld
jmp

88h~$

sp,wstki24+diff

b,1*190h+5
wlodl 24+diff
h,cop+l583h
d,ccp+5480h
c,d

r B2

0 FHEQ

movlz24a+diff
h,ccp+l@dh
wdmal24+d4diff
D,4%193%n+2
wlodl124+diff
bios+3

b

disec
h,ccp~-392h
$-2

4, 8#¥%h

d
wdmal24+diff
b,h

¢,l

djdma
wrdl24+diff
b

b
2
-

lodl24+4iff

nE o000 R

c,a
h,ccp-320h

wdmal24+diff
wlodl24+diff

;Set up stack at end of this sector
;B = sector count, C = sector #
:Load sector 6 into CCP
:Destination of move

1Source of move

:Get a byte of source
;Move it

1Bump destination

s Bump source

;All done with this page ?

;Initial PMA address

+B = sector count, C = sector #

sSave sector and count

;S5et the next sector to read

:Get DMA address (self modifying)
;Storage for previous DMA address
10ffget to new DMA address

1Add in offset, HL = new DMA address
:Save new DMA address

;Put DMA address into BC

1Set the DMA address

tAttempt a read

tRecover sector number and count

H B = count, C = number
;Update sector count

:All done ?

; Sector update

1Add in the sector skew factor

; Put new sector back into C

tPast the end of the track ?

; Take jump if not past end of track
;Perform a negative sector adiustment
:Put new sgsector in C

:Negative DMA aldjustment

;Save ths new DMA address

:Continue reading

khkkkhkhkhkhkhkkhhkhkhhhhbhhdhhhdhd kb A A kR AkA Atk hhhhdhhohhhhhrdohhikhkdbhhhd*x

*

*

* Wr124 does the actual read from the contrcller, the DMA *
* address and sector # have already been set up. *

*

*

AhhdhhkkkkhkkthkhkhkhhhhkhkrdkhhhkhththdhdhikrrhthkhkIohrhhhkhhrhkhhhbhhhkhhkkk

wrdl24d 1xi
wrt A it

b,retries*13dh+1

1Y

rMaximum # of attempts
« T TIA AP mt1rr




call
call
Pop
rnc
dcr
inz
jmp
ds
wstk1l24 eqgu

djtrk
dijread
b

b
wrl24+4i€f
djerr

80h-{3 mod 3&h}

$

+Initialize ths track
sAttempt the read

s Restore the error count
tReturn if nco error
:Update error count

;Try again if not to many errors
:Go and flash the light on controller

AKhkkkkkdhhhkhhhkhhdhhkhhkkdhkkhdhkrkhkhkikhkkhkhkkdhdhhhkhthhkhkhhhhbkhhkdkkhkhhhidhhkix

The next sector of code resides at CCP+580%h. It's task is to
move the firmware code into the Disk Jockey Ram, then

The sector loaded at 89H is dependent on the sector size
of the diskette being bhooted from.

* *
* *
* *
* loading a sector into 8¢H which will load the rest of CP/M. *
% *
* &
* ®
* *

khkhhkkkkkhkhhhkhkkdhhkhkhhdhbhdhbhbhrhhdbrbhbrtdhhhrhtdbhhrrrhkAd ik khdky

diff set

jmp
Jmp

docold 1xi
1xi
1xi
1xi

mloop ldax
mov
inx
inx
dex
mov
ora
jnz
call
mvi
sta

dowarm 1xi
mvi
call
mvi
mov
sta
call
1xi
call
call

call
ani
rar
rar
adi
botbias equ
mov
call
Xxra
ata
1xi
iyl

cepthddh=-5

docold+diff
dowarm+diff

sp,stk+diff
h,djram
d,stk+diff
b, 38%h

w

Nnrpog ez o
(o3

mloop+diff
djiboot

a,l
botbias+dif£f

sp,stk+diff
c,1

djden

a,l

a,c
trknumt+diff
djsec
b,stk+diff
djdma
reed+diff

djstat
Fch

-1
=t
jsec

G 0 vk

trknum+diff
b, B49h
I

:Used to relocate this sector of code

;Jump to cold boot portion
;Jump to warm boot portion

:Set up initial stack at end of this sector

;Destination pointer

;Source pointer

;Length of transfer

1Get ona byte of sopurce

;Put at destination

:Bump destination

; Bump source

;Update count of bytes to move
;Test if all done

:Continue moving New Firmware
:Initialize the new firmware

;Set up for proper sector select

:1Set the density to double
;Set up to read sector 1 on track 1

St track
1St sector
13a¢t the DMA address

;Read the sector into memory at

H end of this sector

:Determine the sector size

:8trip off unwanted bits

;Form the desired sector for Cold Boot
based on the length of the
sectors on this diskette

- e

:Prepare to read the Cold Boot
:1Set up the sector
:Track @

1Cold Boot loads at 83H
aTlaad = 311mmE adAdAroce +m Cala RAOE e




call djdma : J

mvi e, ;Dengity on track @ is single t

call djden : |

call read+diff :Read in the Cold Boot |

mvi a,l ;3et the density back to double !

jmp djden : |

:Go to the Cold BOOt C—m——mmmmme
LA EA R ESEERESEEEESERETE R ER & E R R R g R g T L L S S T A AU SR
* *
* Reed does the actual read from the controller, the DMA *
* address and sector # have already been set up. *
* *

*****************************************************************

raed 1xi b,retries*13%h+0 ;Maximum # of attempts
trknum equ §-2 ;8torage for track number
readl push b 1 Save error count
call djtrk :Initializs the track
call djread rAttempt the read
pop b sRagstore the error count
rnc ;Return if no error
der b ;Update error count
inz reedl+diff ;Try again if not to many errors
Jrp dijerr 1Go and flash the light on controller
ds 8dh-{3 mod 3%h)
stk equ $
else

*****************************************************************

* *
* Cold Boot loader for Discus M19, M20, M26. *
* *

*****************************************************************

if maxflop ne &
org origin 10rg program at Floppy origin
else
org 135h + Or else at 190h
endif
diff set 132h-3
boothd 1xi sp,cstkhd+diff ;Set up stack at end of this sector
1xi b,1*108h+29 ;B = sector count, C = sector #
call ¢lodhd+diff sLoad sector 20 inteo CCP
1xi h,cep+ledfh ;Destination of move
1xi d,cep ;Source of move
mvi c,?
cmovhd ldax d 1Get a byte of source
mov m, a :Move it
inx h ;Bump destination
inx a ;Bump source
decr c :All done with this page ?
inz cmovhd+diff
1xi h,ccp-28%h sInittal DMA address
shld cdmahd+diff
1xi b,15*%13%h+5 tB = sector count, C = sector #
call cleodhd+diff
if maxflop ne 3
mvi o,17 ;Check if Discus 2D is present
ovi a,{jmp) :Should be 17 jumps in the jump table
1xi h,origin
clop cmp in

inz bios sNot 17 Guomps. don't reasd in fha ramwos e



inx
inx

inx
der
inz
lxi
shld
1xi
call
endif
jmp
¢lodhd push
mov
sta
1xi
cdmahd eaqu
Ixi
dad
shld
call

Pop

dcr
rz

inr
Jmp

h

h

h

c

clop+diff
h,djram—-280h
cdmahd+diff
b, 2*130h+3
clodhd+diff

bios

b

a,c
hdsec+diff
h,ccp-2080nh
5-2

d, 203h

d
cdmahd+difE
crdhd+diff
b

b

c
clodhd+diff

:Skip over the jump instruction

:Update jump counter
: Continue checking
:Load in the Disk Jockey 2D ramware

:1Go to CP/M
: Save gsector and count

;Get DMA address (self modifying)

; Storage for previous DMA address
10ffset to new DMA address

;add in offset, HL = new DMA address
;5ave new DMA address

;Attempt a read

;Recover sector number and count

H B = count, C = number
;Update sector count

:All done ?

;Continue reading

khkdkkhkhkkhkhkhkhkhhkhkhkhkkrkihkhkkhkkhhthkhkhkdbhhhkhkhhhhkdhhhhdhkrhkhkhhkhkrrrrhhhbhrkk

*

*

* Rdhd does the actual read from the controller, the DMA *
* address and sector # have already been set up. *

*

*

LA AR LSS SRR LSRR AR RS RS R R R LSRR XSRS EER R R R R R R RS R LSRR ]

crdhd 1xi

crhd push
call
pop
rmc
derxr
inz
jmp

hdread call
re
mvi
oubt
call
rc
Xra
out
mv i,
1lhld
in
in

rtloop in
mov
inx
in
mov
inx
in
mov
inx
in
Ty vd

b,retries*1@2h+l

b
hdread+diff
b

b
crhd+diff
$

hdprep+diff

a,rsect
hdcmnd
process+diff

a

hdcmnd
b,secln/4
cdmahd+diff
hddata
hddata
hddata
m,a

h

hddata
m,a

h

hddata
m,a

h

hddata

™M =

sMaximum ¥ of attempts
rSave error count
sAttempt the read
;Restore the error count
sReturn if no error
:Update error count
;Try again if not to many errors
:Dynamic error halt

;Prepare the sector header image
;Error axit

: Read sector command

;Process the read

:Error exit

;Pointer to data buffer

;Number of bytes to read

:8et destination of data

:Two dummy data bytes

;Move four bytes
:Byte one
sByte two

;Byte three

:Byte four



inx h

der b rUpdate byte count
inz rtloop+diff
ret
process in hdstat ;Wait for command to finish
mov b,a
ani opdone
jz process+diff
mvi a,dskelk ;Turn on Disk Clock
out hdentl
in hdstat
ani tmout ;Timed out ?
stc
rneg
in hdreslt
ani retry s;Any retries ?
stcC
rng
Xra a :No error exit
ret
hdprep in hdstat ;Is Drive ready ?
ani drvrdy
stc
rnz
mvi a,isbuff ;Initialize pointer to hesader buffer
out hdcmnd :
mv i a,null
out hd func ;Select drive A
Xra a
out hddata ;Form head byte
out hddata ;Form track byte
mv i a,d tForm sector byt=z
hdsec 2qu $-1
out hddata
mvi a, 87 ;Form Key
out hddata
mvi a,dskeclk ;Turn on Disk clock
out hdentl
mvi a,wenabl ;Write enable on
out hdentl
ret
org boothd+238dh-2
cstkhd equ )
dw boothd+diff
ds 280h
endif

LS R AR XSS EEE RS ST R T R AR R T R R A R R R T R T T

Digk Jockey 2D firmware revision 3.1 and 4.3
By George Morrow

The following firmware is loaded into memory and then movad
into the controller ram.

% % o X % *

*
*
*
*
*
*
*
*

kkkdkhdkhhkhdhkkhkhhhhkhkkhkhkdhhkthhkhrthkt ki kkdkhkhkhhhhhrhrtbhbhkhrhidrthrk

if maxflop ne 9
rom eqgu origin
ram equ origin+4ddh

0 I:¥a i) ROMAITSH

.



UDATA
DCHMD
DSTAT
DREG
USTAT
CMDREG
CSTAT
TRKREG
SECREG
DATREG
*

*

RCMD
WCMD
HEAD
LOAD
DENSTY
ULOAD
RSTBIT
ACCESGS
READY
INDEX
RACMD
CLRCHMD
SVCMD
SKCHMD
HCiMD
ISTAT
O5TAT
DSIDE
TZERO
MDINT
LIGHT
NOLITE
*

*

DBOOT

TERMIN
TRMOUT
TKZERO
TRKSET
SETSEC
SETDMA
DREAD

DWRITE
SELDRV
TPANIC
TSTAT

DMAST

STATUS
DSKERR
SETDEN

SETSID
*

*
BOOT

Asrt

EQU
EQU
EQU
EQU
QU
EQU
ngu
EQU
EQU
EQU

EQU
BQU
BoU
EQU
EQU

EQU

QU
EQU
EQU
EQU
EQU
BRU
EQU
EQU
EQU
EQU
EQU
EQU
nQu
EQU
EQU
BEQU

JMP
JMP
JMP
JMP
JMP
JMP
JMp
JMP
JMP
JHMP
JMP
JMP
JIMP
JMP
JMP
JMP
JMP

mov
sta
sta
mvi
rlc
dcr
jp

sta
sta
if

Far=T 2 |

10
I10+1
DCHD
IC+2
DREG
I10+4
CUDREG
I0+5
I0+6
10+7

2839
2400
4
280
1
330
4

2
480
239
3340
3230
350
330Q
119
4
14890
120
4

3
359
760

BOOT
origin+3
origin+t
HOME

SEEK
SECSET
DMA

READ

WRITE
DRIVE
origin+leh
origin+21lh
DMSTAT
DISKST
ROM+520
DENFIX
SIDEFX

a,c
disk
bdisk
a,7fh

Tol

dsrt
drvsel
bdrvsel
first
F£3vi3 M



modelm

btble
btimer

bdrvsel
bdisk

fixio

modela

endif

lda

: (':‘pi

jz
1xi
1xi
mvi
if
call
mvi
call
mvi
sta
lda
ori
ani
call
mvi
call
mvi
sta
sta
mv i
sta
call
xchg
shld
1xi
1xi
mvi
endif
1ldax
mov
inx
inx
der
inz
ret

db
dw
db
db
db

LHLD
INX
LXI
MOV
LXI
MOV
DAD
MOV
DAD
XRI
MOV
DAD
MOV
DAD

MOV
ret

aqu
if

mvi
~n 1]

io-4 trTest for Model A or B
(ret)
modela
d,origin
h,ram

¢, boot-dboot ;Copy prom jump table into ram
first
modelm
a,7th
sdsel
a,clremd
cmdreqg
bdrvsel
6h

7fth
sdsel
a,%h
schits
a-f(jZ)
indxl
indx3
a,{jnz)
indx2
measur

btimer
d,btble
h,origin+7e3h
c,23

4
m,a
d
h
c

modelm

]

183%h, 3

3,0

7eh
4,8,9,9,8£fh,9,08£fth,9,9ffh,9,9€ffh,9,9,1,0

ROM+7 ;find the 2nd

51 H byte of input routine
D, 4 roffset

A, M iget addr of USTAT
H,SDSEL+1 :I1/0 routines

M,A ;jetore USTAT addr

D sincrement mem addr
M,A :store USTAT addr

D ;increment mem addr
3 ;switch the addr
M,A :3tore DSTAT addr

D ;increment mem addr
M,A rstore DATAT addr

D rincrement mem addr
M, A ;store DSTAT addr

not first
c,d :Copy last page of ram
Mmooyl e 1m



endif

call
mvi
call
MVI
STA
lda
call
¢call
xchg
SHLD
RET

LDA
MOV
LDA
MOV
LDA
CMA
ANT
RRC
MOV
LDA
RLC
RLC
RLC
ADD
MOV
LDA
RLC
RLC
ADD
MOV
LDA
ADD
RET

PUSH

LHEHLD
MOV
MOV
POP
RET

MVI
ADD
MVI
RC

Mov
STA
RET

LXT
DAD
JNC
LXI
DAD
T

fixio
a,3
scbits

A, CLRCHMD

CMDREG
drvsel
sdsel

measur

TIMER

SECREG

B, A
TRKREG
c,A
DCREG

b,A
SECLEN

D,A
CDISK

H
DMAADR
B,H
C,L

H

A,3740
A, 200

A,C
DISK

H, 8-R0OM

B
DMASET
H, ~-RAM
B
NVMACET

:1791 reset
command

initialize 1791
control bits

nE my R

;get current
: sector no in B
1get current
H track no in C
srget current
: density in
: the msb
rposition
1save in D
;put the
side
select
flag
in bit
position 6
put the
sector length
code P bits
2 &3

gy MR My ME O WE NE wE M wg

put the current
disk no in bits
B & 1

.y mp Wy

;save the H-L pair
;H~L pain

imove the DMA
;addr to B-C
1recover H-L

stest for the
H new drive number
tless than 4

:store the new
;drive in DISK

test the
DMA address
for conflict
with the I/0
on the DJ/2D

s et o1 1 ar

B mp g mg mE mp



DMASET

HOME

HENTRY

*
*

SECSET

SEEK

issue

isloop

STC
MVI

RET

MOV
MOV
SHLD
XRA
RET

call
re
call
PUSH
5BB
STA
sta
Xra
sta
JMP

XRA
STA
LXI
MVI
CALIL
ANI
RN7Z
5TC
RET

XRA
ORA
8TC
RZ

MOV
CPI
cMC
RC

STA
RET

MOV
CPI
CMC
RC

STA
RET

sta
call
mvi

mowv

sta
1da

cmp
o

A, 2900

H,B
L,C
DMAADR
A

hdload

hentry
PSW

A
TRACK
trkreg
a
tzflag
LEAVE+1

A
HDFLAG
4,4

A, HCMD
CENTRY
TZERO

A
C

Afc
27

SECTOR

A'C

TRACK

ecount+l
measur
c,]

a,c
sacreag
sactor
e

iget the DMA addr
1to the H-L par
sstore

;clear the error

: flag and return

rload the head
snot ready error
smove the head
:save the flags
rupdate the

+ track

; registers

:set the not

; verified flag
;unload the head

supdate

: flags

;time out constant
;do the home

: command

strack zero bit

rerror flag

stest for
H sectoy zero
rerror flag

rtest for
H sector

rtoo large

;s8ave

1test for
H track
: too large

;save

;update count
;find the index

;start w/sector 1

rinitialize the

: sector register
rtest for

; target sector



comndp

write

wrentry

wrloop

read

rdentry

rdloop

CBUSY

mvi
call
jc
inr
jmp

sta
mov
Ixi
1nhld
ret

CALL
jc

mvi
call

OV
inx
stax
mov
inx
stax
mov
inx
stax
dgor
nov
inx
stax
inz
I1xi
jmp

call
jc

mvi
call

ldax
mov
inx
ldax
mov
inx
1dax
nov
inx
der
ldax
mov
inx
inz
1xi

push
1xi
call
ani
jz

ey 3

a,rcmd
comand
pleave
c

isloop

cmdreq

c.b
d,datreag
dmaadr

PREP
leave

a,wcmd
comndp

E!

&

aTen QLY oy
= =

wrloop
h,wrentry
cbusy

prep
leave

a,rcmd
comndp

- -
o o

ot}

S8 anocd aFdas 3
w

rdloop
h,rdentry

h
h,cstat
busy
1370
leave-1
T

sdo a fake

+ read command

s;abort on error
:increment sector no.

;do the command
sinitialize block c¢ount
sdata register
stransfer address

sprepare for write
sabort operation

:start a write
; sector operation

;:load lst byte of data
:advance pointer

;write lst byte of data
rload 2nd byte of data
;advance pointer

swrite 2nd byte of data
;load 3rd hyte of data
;advance pointer

;write 3rd byte of data
;reduce block count
tload 4th byte of data
radvance pointer

swrite 4th byte of data
twrite next 4 bytes
sreturn entry address

iprepare for read
;abort operation

istart a read
:+ sector operation

;read lst byte
;store 1st byte
;advance pointer
;read 2nd byte
:store 2nd byte
radvance pointer
iread 3rd byte
sstora 3rd byte
radvance pointer
;reduce block count
;read 4th byte
;store 4th byte
radvance pointer
sread next 4 bytes
rreturn entry address

ssave return address
;wait for the 17921

v to finish command
serror bit mask

7 test

amtrFoamab1ire TntFarriint




stast

pleave

LEAVE

PREP

TVERFY

SLOOP

jnz
lda
der
jm

sta
ret

14da
QCr
ip

mvi

stc
pop

PUSH
LDA
XRI
CALL
POP
RET

CALL
RC
LPA
INE
CZ
rc
LXTI
LDA
CMP
INX
INX
MOV
MoV
CALL
JZ
XRA
STA
CALL
ANIX
RAR
RAR
RAR
ADT
LXT
CALL
Jc

LDA
ORA
JNZ
MVI

MVI
CALL
ANI
mowv
JZ
LDA
XRT
STA
XRI
AT,

rleave
eoount
a
stest
ecount

ecount+l
a

issu=
a,1@h

h

PSS
DCREG
LOAD
SCBITS
PSW

HDL.OAD

TRKREG
A
HENTRY

H, TRKREG
TRACK
M

H

H

M,A
A,C
SCBITS
TVERFY
A
HDFLAG
LDSTAT
DSIDE

SKCMD
H;g
CENTRY
SERROR

HDFLAG
A
CHKSEC
B,2

A, SVCHMD
COMAND
2310
d,a
RDHDR
DCREG
DENSTY
DCREG
ACCESS
QOTRTTS

;other errcr type
sdecrement error

; count number 1
shard interrupt error
rapdate count

:do operation over

;decrement error
: count number 2
rissue a command
;irrecoverable error

rerror flag
sadjust the stack

:save the flags
11721 control bits
stoggle the

: head load bits
;recover the flags

r1oad the head
;disk not ready?
rget the 0l1d trk
;test for head
: not calibrated
t1seek error?
rpresent trk
:the new track
;test for head motion
sadvance to the

data register
save the new trk
turn off data

access control bit
;test for seej
s force a read

header operation
get the

double

s wmE AR g

flag
to do 3 ms
step operation
do a seek
command
seek error?

My A mE R mE %R ws S wa

rget the force
: verify track flag

;no seek & head 0K
;verify retry no

;do a verify

; command

;error bit mask

;save

INQ error

11791 control reg
:+flip the density bit
rupdate

erhanga Yoencity



SERROR

RDHDR

RHLOOP

RHL1

CHKSBEC

SZLOOoP

STDEFX

TOLEND
*

DCR
JNZ

mov

stc
push
call
pop
ret

LXI
LXI
MVI
STA

LDAX
MOV
INR
JINZ
LXI
CALL
ORA
JZ
DCR
JNZ
J¥P

LDA
MOV
MVI
LXI
DAD
LDA
MOV
ADD
MVI
RC
MOV
STA
mvi
1xi
shld

DCR
MOV
rm

ral
ora
JMP

MOV
ANT
RAL
RAL
RAL
RAL
STA
RET

B
SLOOP
a,d

psw
hentry
psw

B,129Q

D, DATREG
H, TRACK+1
A, RACMD
CMDREG

D

M,A

L

REL1
H,CSTAT
BUSY

A
CHKSEC
B

RHLOOP
SERROR

SECLEN
C,A

B,

H, STABLE
B
SECTOR
B,A

M

A, 240

A,B
SECREG
a,48g
h,525h
ecount

b,a

a
SZLOOP

SIDE

;dec retry count
; and try again
srestore error bits

rerror flag
:save the status
rseek to track 9@
srecover errors

snumber of retrys

;data register
;storage area

;do the read

H header command

rget a data byte
;store in memory
;inc mem pointer
;test for more data
swalt for 1791
sto finish cmd
stest for errors
srtransfer 0OK?
;dec retry count
stest for

s hard error

rget the sector
:+ size and setup
: the offset
1s3ec size tbl
radd the offset
;get the sector
;save in B

;compare w/table entry

rerror flag
rerror return
:rsave the sector
: in sector reg
$+128 byte sector
;initialize

7 error counts

rreduce size count
1sector size to b
sjreturn on minus
;double the count
rclear the carry

rget the side bit
rtrim excess bits
;move the bit
to the side
select bit
position
save

wy mE g wa

AAA I =TOFMNDENR AN T — G S0



ple 250

STACK
L3
*
STABLE
DB 3450
DB 345Q
DB 3060
DB 367Q
*x
*
ecount dw 4] rerror count cells
TIMER W 38337h shead load time
DHMAADR DWW 2930 rdma address
HDFLAG DB @ ;read header flag
DRVSEL DB 3760 sdrive select constant
DISK DB a inew drive
CDISK DB 192 rcurrent drive
TZFLAG DB ] strack zero indicator
DEPRAM DB 3 :drive 7 parameters
DBTRK DB 1770 tdrive @ track no
DIPRAM DB 3 ;drive 1 parameters
DITRK pB 377Q ;drive 1 track no
D2ZPRAM DB 3 ;drive 2 parameters
D2TRIX DB 377Q ;drive 2 track no
D3PRAM DB 3 rdrive 3 parameters
D3TRK DB 377Q ;drive 3 track no
DCREG DB 3 scurrent parameters
SIDE DB & tnaw side select
SECTOR DB 3 1new sector
TRACK DB 6] rnew track
TRKNO DB 5] sdisk
SIDENO DB 5] H sector
SECTNO DB a H header
SECLEN DB d H data
CRCLO DB @ H buffer
CRCHI DB @
*
*
HDLOAD
LXI H,DISK
MOV C,M tnew disk no to ¢
INX H
MOV E,M ;eurrent disk to E
MOV M,C ;update current disk
INX 1 raddr of disk table
MOV AE ttest for
CMP C : disk change
MOV A, M thead load flag
MV1 ™, HEAD rupdate head load
INX 9 raddr of disk table
J% HDCHK sno disk change?
PUSH H :rsave table address
MVI D,% ;set up the
MOV B,D H offset address
DAD D rget the current
DAD D H disk parameters
LDA DCREG ssave the
MOV M, A ;density info
INX H scurrent track
LXI D, TRKREG
LDAX D ;get current trk
MOV M,A ;save

POE I srarmavary £+l addr



DSROT

HOCHK

TLOOP

RDYCHK
UXNLOAD
*
*
COHMAND

CENTRY

DAD
DAD
MOV
STA
INX
MoV
STAX
MVI

RLC
DCR
JP

STA
XRA

CALL
ANA
STA
PUSH
LDA
MOV
Lba
CMA
ANA
CALL
LDA
MOV
LDA
sUIL
SBB
DCR
CHMA
ORA
MOV
XRI
MOV
POP
JNZ
PUSH
LHLD

bCX
MOV
ORA
JNZ
POP

MOV
ANI
RZ

LDA
ORI
MOV
MVI
STC
RET

LHLD
CAD
DAD

XCHG
TI.¥T

DSROT
DRVSEL
A

LOADS
M
HDFLAG
PSW
DRVSEL
C,A
SIDE

M,A
ACCESS
C,A
PEW
RDYCHK
H
TIMER

&1
A,H

L
TLCOP

T.
s

A,HM
READY

DCREG
ULOAD
M,A

A, 2080

TIMER
H
H

I1 3T ART

radd the

: offset

;get control bits
rupdate DCREG
rget the old
strack number
;and update 1721
1disk szlect bits

rotate to
select the
proper drive

save

force head load

LT T I T ]

;test for

: head loadeqd
:rsave the head

H loaded status
tget current drive

: save '

rget current side
+and merge

: with drive select
;select drive & side
11791 control bits

1 save

;get the new trk

; force single

: density

: if track = 9
;compliment

;smerge w/control bits
;set 1791 control
;toggel access bit
;save PREP routine
+head load status
sconditicnally

wait for head
load time out

- W

count down
4% ms for
head load
time out

disk status addr

my MR wy wE Ny

rtest for
. Aisk ready

;force a
head
unload

set disk
not ready
error flag

wE R R mp W™

raget index count
; and multiply
: by four

:gave in D-E pair
ade=11a AAMTMS A



MOV M, A ' ;to the 1791

HBUSY
MOV A,M swalit
RAR H for the
JNC NBUSY H busy flag
BUSY
MOV AM ;test for
RAR H device busy
MOV A,M rrestore status
RNC ;return if not busy
DCX D jtest for
MOV A,D H two disk
ORA E H revolutions
JINZ BUSY ;47 machine cycles
mov e,m 13ave error code
PUSH H ;save cmd address
INX |31 rtrack register
MOV D,M ;save present track
xthl trecover omd raqg.
push d :8ave status
xchg radjust registers
call loads tget control reg
LDA DCREG +1791 control bits
xri RSTBIT sreset the 1791
mov m,a H controller to
Xri rstbhit : clear fault
xchg radjust registers
stax d rstart controller
MVI M, CLRCMD ;force an interrupt
pop d ;recover status
POP H rrecover track regq
mov m,d srestore track
mov a,e 1restore error code
STC ; error flag
RET
*
*
MEASUR
LXI D,Z ;rinitialize count
CALL LOADS ;status port
MV C, INDEX rindex bit flag
INDXHI
Mov A,M ;wait for
ANA C : index
indx1 INZ INDXHI : pulse low
INDXLO
MOV A, M swait for
ANA C N index
indx?2 JZ INDXLO ; pulse high
INDXCT
INX D sadvance count
XTHL : four
XTHL : duramy
XTHL : instructiocns
XTHL ; for delay
MOV AM rwalt
ANA C : for next
indx3 JINZ INDXCT : low index
RET 28 machine c¢ycles
*
*
DENFIX
MOV A,C ttrim eXxcess
ANT 1 H bits,
CMA : compliment
12 a1y " A - N v aawvus



*
*

SDSEL

LUSTAT

SCBITS

LDSTAT

LOADS

LXT
MOV
MVI
INX
MOV

XRA
PUSH
INX
INX
DAD
DAD
MOV
ORI
ANA
MOV
poOP
RNZ
MOV
STA
RET

STA
RET

LDA
RET

STA
RET

LDA
RET

LXT
RET

endif
end

DREG

USTAT

DCMD

DSTAT

H,DSTAT

inew disk

1get disk no
;offset addr
rcurrent disk
imove to  ACC

: compare w/new
;save status
+disk table

H address

radd the

;offset

rget parameters
:mask off density
1set new density
supdate

rcheck for nd=cd
;hew disk not old
;update CDISK

: also

sdrive selact reg

;UART status reg

;1791 control reg

;drive status reg

sdrive status reg



